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Appendix A
Well Construction Logs



EnSarfe/Allen & Hoshall Monitoring Well NBCEO18001
Project: ZONE £ - Naval Base Charieston Coordinates: 232074245 €, 373478 30 N
Location: Chareston, SC Surface Elevation: 82 feet ms/
Started at B30 on 10-12-95 TOC Elevation: K066 feet msl
Compieted at 1530 on 10-12-95 Depth to Groundwater: 7.42 feet TOC Measwred: 3//3/96
Driing Method: 425" ID (7.5" O0) HSA with spit spoon Groundwater Elevation: 324 feet ms!
Driling Company: Atlantic Driing (SC cert #12/0) Total Well Depth: 3.5 feet bgs
Geologist: T. Katka Wel Screen: 3.5 fo 125 feet bgs
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EnSafe/Allen & Hoshall Monitoring Well NBCEO18002
Project. ZONE E — Naval Base Charfeston Coordinates: 2320754,47 E, 37341291 N
Locatio: Charleston, SC Swtace Blevatio: 62 feet ms!
Started at 0920 on 10-12-95 TOC Elevation: 8.77 fegt ms!
Completed at 115 on 10-16-95 Depth to Groundwater: 7.60 feet TOC ~ Measured: 3/13/96
Driing Method: 4.25" 1D (7.5 00} HSA with spit spoon Groundwater Elevation: 177 feet msl
Driing Company: Aflantic Orfing (SC cert #210) Total Well Depth: 25 feet bgs
Geologist: P, Bayey Wel Screen: 25 to 115 feet bgs
B WELL DIAGRAM
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EnSafe/Allen & Hoshall Monitoring Well NBCE021001
Project: ZONE E — Naval Base Chareston Coordinates: 23/7707.84 E, 377656.86 N
Locatione Charieston, SC Surface Elevation: 64 feet ms/
Started at #30 on 10-7-94 TOC Elevation: 8.28 feet msi
Completed at 500 on 10-7-94 Depth to Groundwater: 8.32 feef TOC  Measwed: 0-£2-93
Oriing Method: 4.25" 1D (7.5 O0) HGA with spit spoon Groundwater Elevatior: 0.96 feet ms!
Driing Company: Environmental Technology and Engineening Total Wel Depth: 4.4 feet bgs
Geologist: & Dotson Well Screen: 4.4 to 14.4 feet bgs
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EnSafe/Allen & Hoshall Monitoring Well NBCEQ21002
Project: ZONE £ — Naval Base Charkesion Coordinates: 23765287 £, 377727.38 N
Location: Charfeston, S0 Surface Elevation: 7.60 feet ms/
Started at 1400 on 0-7-94 TOC Elevatio: 120! feet ms!
Completed at 1500 on 10-7-94 Depth to Groundwater: 55/ feet TOC  Measured 0-£-83
Driing Method: 4.25" 1D (7.5" 00} HSA with spit spoon Groundwater Elevation: 2/ feet ms!
Driing Company: Emvironmental Technology and Engineering Total Wel Deptte 143 feet bgs
Geclogist: B Dptson Wel Screen: 4.3 to 4.3 feet bgs
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EnSafe/Allen & Hoshall Monitoring Well NBCEO21003
Project: ZONE E — Naval Base (harieston Coordinates: 2317575.44 E, 37766835 N
Location: Chareston, SC Surface Elevation: 80 feet ms/
Started at 0600 on 10-8-94 TOC Elevation: 1265 feet ms!
Completed at 0850 on 10-8-94 Depth to Groundwater: 592 feet TOC  Measured: 10-12-93
DOriing Method: 425" 10 (7.5 O0) HSA with spit spoon Groundwater Elevation: 200 feet ms!
Driing Company: Environmental Technology and Engineering Total Well Depth: 4.3 feet bgs
Geologist: A Dotson Wel Screen: 4.3 to 14.3 feet bgs
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EnSafe/Allen & Hoshall Monitoring Well NBCEO23001
Project. ZONE E — Naval Base Chaneston Coordnates: 23[7136.81 £, 37715605 N T
Location: Charfeston, SC Surface Elevation: 92 feet ms!
Started at 230 on 0-17-95 TOC Elevation: 8.89 feet msi
Completed at #45 on 10-17-95 Depth to Groundwater: 827 feet TOC  Measwed: 3/13/96
Driing Method: 4257 1D (7.5 OD) HSA with spit spoon Groundwater Elevation: 262 rfeet msl
Oriing Company: Atlantic Driing (SC cert #12/0) Total Well Depth: 25 feet bgs
Geologist: P. Bayky Well Screen: 2.5 to 15 feet bgs
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EnSafe/Allen & Hoshall

Monitoring Well NBCE02301D

Project: ZONE £ — Naval Base Charieston

Coordinates: 23/713272 E, 377/69.39 N

Location: Chaneston, SC

Surface Elevation: 9.2 fegt ms!

Started at K20 on 2-02-95

TOC Elevation. 2.04 feet ms!

Completed at 130 on 2-03-95

Depth to Groundwater: 859 feet TOC Measwed: 3//3/96

Driing Method: Rotasonic (8.5 00 casing 3.8" ID corhg bit)

Groundwater Elevation: 2.45 feet ms/

Driing Company. Afiance Environmental (SC Cert #889)

Total Well Depth: 37./ feet bgs

Geologist: 7. Kafka

Wel Screen: 27.2 to 36.6 feet bgs

y . 2 ] WELL DIAGRAM
218 |g|Gl=2!8 :
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well-sorted, orange siity laminae, dry. % %
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Mopbi SM . ' N N
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CH to medium sand in pits, siity, medium plasticity, g—:’ \Q %
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plasticity, moist. % § §
N
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15 3 |00 o : 58 §
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: well-sorted, wet; only changes noted below. § §
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5| 5P N N
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| N . 0
18~-20"; light orange to tan with white sand, some \ §
i gray clay pods of medium plasticity, wet. %
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EnSafe/Allen & Hoshall

Monitoring Well NBCE02301D

Project: ZONE E — Naval Base (harkeston

Coordinates: 23/7132.72 E, 377/169.39N

Location: Charleston, SC

Surface Elevation: 82 feet ms!

Started at 020 on 2-02-85

TOC Elevation: 8.04 feet ms/

Completed at 130 on 2-03-85

Depth to Groundwater: 859

feet TOC

Measured: 3//3/96

Driing Method: Rotasonic (65" 0D casing, 38" ID corg biY

Groundwater Elevation: 245

feet mst

Driing Company: Afance Environmental (SC Cert #889)

Total Wek Depth: 37.1 feet bgs

Geologist: T. Katka

Well Screen: 27.2 to 36.6 feet bgs

3 WELL DIAGRAM
g 12 | g E ~ £
[ = 2 & GEOLOGIC DESCRIPTION =
AREEECE - g
aZ dnlfa| v | = | B B
Z0-2T7 orange 10 brown-orange, low 1o medium jagd \ ‘_'
plasticity gray clay. % 2
N ) 18 N )
13 21-23": color grades to white with orange/tan :\\
: patches and back to orange, some clay. - ‘T—
! 2 _
: o B
A1l L_ g @
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APEEY oM | last 05 < 5
J A% SC £ g
1. 63 ﬁ D
a
25 4 [ 85| 3 [ 5.8 = . y
it ¥ Sand: orange-brown, very fine to fine, o I "%\
; well-sorted, clayey in upper 0.5' with gray clay T
f % SM. pods prominent In bottom 1.5"; high FeOx in sandy i
:n' sC pits at 26.5~27"; fine to medium sand in bottom
hb 0.8' with some shell hash; all saturated. _y
] » -
n 3
a2 188
w '.?_'6:" Sand and shells: olive—brown to medium gray,
0.0 very fine to medium sand , very fine to very
. c}i‘?'o' coarse shell hash, some gray clay pods
I-0-| sw throughout, silty, saturated.
0. -0
07
0.0 218 o o
Q =
h:E Sand: olive~brown to gray, very fine to fine, @ . =
i.u ML | very high silt content in upper 1.5', some clay, 2 - %
ke SM medium plasticity, saturated. = R a
5 235 2 =
A oH Ciay: dark gray, medium plasticity, silty, very fine <) R
Y/ CH to fine sandy lenses at 33-33.8", some 0 s g
SM _\ phosphatic sand included in matrix, wet. /_— 4.5 g
ﬂ, Sand: gray to dark green—-gray, very fine to fine L2‘&3 3
35 5 65 | 0 —\ phosphatic sand, well-sorted, clayey, silty, wet. | —-258 3
LrPN SM N\ —/ 3
RF SC Sand: olive-brown, clayey, shell hash, o6 3
o < saturated. / ’ -
Mool SM. Y K
A SW Sand; gray, very fine to fine, silty, clayey, with [
: very fine to fine, shell hash, some medium to o83 ;
_\ coarse shells, medium plasticity clay, wet. /_ i
g X
Clay: dark to medium gray, slity, firm to stlff, high o &
plasticity clay , moist; very fine to fine gray 2 ‘3
1 sand in matrix throughout, occaslonal fine to ¢ o
- medium shell hash ~- dewatered marsh clay £
40 8 |00 O 308 —
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EnSafe/Allen & Hoshall

Monitoring Well NBCE02301D

Project: ZONE £ — Naval Base Charleston

Coordinates: 23[7132.72 £, 377%69.39 N

Location: Charleston, SC

Surtace Elevation: 9.2 feet ms!

Started at 020 on 2-02-95

TOC Elevatlon: 904 feet ms/

Completed at /30 on 2-03-85

Depth to Groundwater: 659 feet TOC

Measured: 3/13/96

Oriing Method: Aotasonic (85" 00 casing 38" ID coring bit)

Groundwater Elevation: 2.45 feet ms/

Driing Company. Affance Environmental (SC Cert #889)

Total Wel Deptre 371 feet bgs

Geologist: T. Kartka

Wel Screert 27.2 to 36.6 feet bgs

WELL DIAGRAM
g 181y 5 |1 8ln E
=i 8wl Ew g = &l 23 GEOLOBIC DESCRIPTION e
-
o % = g
E Z %% g% | 2t E @ o
. e ALY
Clay: dark gray, slity, high plasticity, with very
fine to fine, gray , thin, distinct sand
lenses/stringers throughout, wet.
| - o
B 2
1 CH a
| SP <
2 T
45 7 100 O 358 -
// Clay: dark gray to green-gray, silty, stiff, very
fine to fine sand In thin laminae and partings
/ throughout; higher sand content of 20-25% at
/ 42,5-42.8', 25-30% at 49-50".
cH
2] OH
7,
i Z
50 8 1100 0 FEe<s 408
.0 Sand: gray to green-gray, fine to coarse,
0.0 poorly-sorted, fine to medium shell fragments,
6'.'9'0' SW siity, trace gray clay, wet; some PO 4 nodules up
-2 to 0.25' in Jast 0.5
VA 428
Clay: as above with trace very fine to fine gray '3‘
7 sand, high plasticity, moist to wet, trace &
/ effervescence with HCL--dewatered marsh clay
of consistent lithology.
7
55 o (00| 0 / . .
Clay: as above with black silty laminae and
7, partings, trace very fine gray sand in partings.
CH
7] OH
/,
7,
7,
7
60 . 1
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EnSare/Allen & Hoshall

Monitoring Well NBCEO2301D

Project: ZONE E — Naval Base Charleston

Coordnates: 23713272 E, 377189.39 N

Location: Charfeston, SC

Surface Elevation: 92 feet ms!

Started at 020 on 2-02-95

TOC Elevation: 804 feet ms/

Completed at /30 on 12-03-85

Depth to Groundwater: 858 feet TOC Measured: 3/13/96

Driing Method: Rotasonic (6.5 00 casing 38" ID coring bit)

Groundwater Elevation: 2.45 feet ms!

Driing Company: Alfiance Environmental (SC Cert #889)

Total Wel Depth: 37.1 feet bys

Geologist: T. Kafka

Wel Screen:. 27.2 to 36.6 feet bgs

WELL DIAGRAM

ERE AR &l g 7
EE %g E% g E é % g GEOLOGIC DESCRIPTION =
= =
E & |do gm S| B % ® %
Z
Z
7,
7,
Z,
7,
85 10 (100 O 7 Clay: as above with very fine to fine sand In
/ very few partings.
|
Z

/| OH
7,
7,
7,
7,
| 7
7,
75 t {100} O g
/s
7,
.‘ s
1 7
_‘ 7,
80

Clay: as above, no sand in matrix or evident as
partings or lenses.

1
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EnSafe/Allen & Hoshall

Monitoring Well NBCEO2301D

Project: ZONE E — Naval Base (harleston

Coordinates: 231713272 E, 377169.39 N

Location: Charleston, SC

Surface Elevation: 82 feet ms/

Started at 1020 on 2-02-95

TOC Elevation: 8.04 fegt ms!

Completed at 130 on 12-03-85

Depth to Groundwater: 659 feat TOC Measwred: 3/13/96

Driing Method: Rotasonic (8.5 0D casing, 3.8" ID coring bit)

Groundwater Elevation: 2.45 feet ms!

Driing Company: Afance Environmental (SC Cert #889)

Total Well Depth: 37.! feet bgs

Geologist: T. Kafka

Well Screent 27.2 to 366 feet bgs

MERE: E s 2 8 GEOLOGIC DESCRIPTION E e
:QI:L § 3
:OH § 5

B5 12 {100 O 4 758 \\

90

esﬂ

100
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EnSarfe/Allen & Hoshall Monitoring Well NBCE02500
Project: ZONE E — Naval Base (harieston Coordinates: 23168680.58 £, 37662445 N
Location: Charieston, SC Surface Elevation: 80 feet ms!
Started at A/A on 10-8-23 TOC Elevation: 890 feet ms!
Completed at A/A on 10-8-83 Depth to Groundwater: 8.9/ feet TOC ~ Measwed: 3/13/96
Driing Method: 4.25" 10 (7.5 00} HSA with spit spoon Groundwater Elevation: -0.0f feet ms/
Driing Company. Environmenta Technology and Testing Total Well Depth; 140 feet bgs
Geologist: & Dotson Wel Screen: 4.0 to 14.0 feet bgs
3 R
o 5 % E N § @ z WELL DIAGRAM
=l 8§ Euy g £ 5 2la GEOLOGIC DESCRIPTION e
w B =
g% gw gg 0| = E g 7 Eaj
A
Surface conditions: Asphalt. §
O
z “l
o
, -
=4 11}
(%) [13]
w 74
=] 2
= b 5
5 | g
Sand: brown with gray mottling, clayey, stiff and o
5 ' 85 0 sC friable, moist.
33
g
c =
. (&) (%3
sC Sand: brown, clayey, stiff. (.3 o
...... 0 z )
SP Sand: light gray sand, flne, well-sorted, 5 < =
SC saturated, soft. ®
Sand: brown, clayey, with silt and gravels, light o
‘ mottling, friable, saturated.
50 4
| SW Sand: light gray, fine, saturated, soft.
2 T
/ CL Clay: light gray, with fine sand, saturated. Y A
2 55
15— 3 |66 0
20—
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BEPTH

EnSafe/Allen & Hoshall Monitoring Well NBCE025002
Project: ZONE E — Naval Base harkeston Coordinates: 2316776.20 E, 37659563 N ]
Locatiort Charleston, SC Surface Elevation: feet ms/
Sterted at 1410 on 10-8-93 TOC Elevatior: 8.90 feet ms/
Completed at 515 on 10-8-93 Depth to Groundwater: 568 feet TOC  Measwed: 3//3/96
Driting Method; 4.25"10 (7.5 OD) HSA with spit spoon Groundwater Elevation: 3.02 feet ms/
Driing Company: Environmental Technology and Engineenng Total Well Depthe /4.4 feet bgs
Geologist: B, Dotson Well Screer. 4.4 to 14.4 feet bgs
WELL DIAGRAM

GEOLOGIC OESCRIPTION

ELEV. (ft-msl)

INFEET
LITHOLOGIC
ANALYTICAL
SAMPLE
SAMPLE NO.
X RECOVERY
FID (ppm)
GRAPHIC LOG
SOIL CLASS

SAMPLE

Surtace conditions; Asphall and concrete.

)

)
g
o E
a- S wL
= [ hy
Y =5
g [
(5] o i ©
— @ L o
W ?‘-'b'? Sand: brown, fine to medlum, weli-sorted, moist. =) 5
| 222 SH Sample collected with posthole digger. 2 z
2 o 2 +
5 t |00 o [R=°
"
| _-__: E
_"_.‘ =
-l ©
5 5 =1 <
w o Sand: light brown, fine to medium, well-sorted, v o 5
0'0"9 SW with some clay at bottom of spoon, saturated. 2 = <
1 6 S [ :r:" o
a- o b
IO-—‘ 2 |66 | 0 2 =
J = E=F
o - -
w i
9 sHW Sand: light brown, fine to medium, well-sorted, E
] e saturated. } Z
Sand: light brown, fine to medium, well-sorted, -—‘L L -y
15J 3|50l o clayey, saturated. /_

20—
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EnSarfe/Allen & Hoshall Monitoring Well NBCE0O25003
Project: ZONE E — Naval Base Charleston Coordinates: 231659189 £, 376490.6! N
Location: Charlestan, SC Surface Elevation: 94 feet ms/
Started at 0840 on /-2-93 TOC Elevation: Q44 feet ms/
Completed at 0920 on 1-2-83 Depth to Groundwater: 6864 feet TOC  Measwed: 3/3/96
Driing Methott 425”10 (7.5" 00) HGA Groundwater Elevation: 280 fegt ms!
Orifing Company: ETE Total Wel Depth: 134 feet bgs
Geologist: LAK Wel Screen: 3.4 to B4 feet bgs
3 WELL DIAGRAM
g18 |28« 8 £
zf gm E§ g 2| & 3 BGEOLOGIC DESCRIPTION E
-
=
E 3 :lg 2 w| B g E & EI
Surface conditions: Concrete. T )_‘)‘%'
Logged from hand auger and driliing cuttings. i =
Sand: light brown, fine, minor fines, slightly - 2 (_I
w 3] moisi. §>)- : < _*_ d
1 P : g
1 ' Sand: orange-brown, flne, slightly more flnes and 2
more molst. -+ s
[=4
2
5 —_———— e — — — — — —144
W \ Clayey and very moist.
’ =
} 9
’ 2 5
s 3 S
bt Q @
2 " Q
e NN
] z =)
o
o SC M
101 Ah Cuttings to TO: Sand: orange—-brown, very fine, &
AR clayey, saturated. =
A4S &
5555
| .
57
ﬂ 4 N
15ﬂ
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE025004
Project: ZONE E — Navel Base Charleston Coordnates: 2316564.77 £, 37653343 N
Locatior: Chardestan, SC Surface Elevation: a5 feet ms/
Started at K030 on 2-2-96 TOC Elevatiore 8.4/ feet ms!
Completed at 130 on 2-2-96 Depth lo Groundwater: 872 feet TOC  Measwed: 3/3/96
Orfing Method, 425" 1D (7.5 O0) HSA with spit spoon Groundwater Elevation: 262 feet msf
DOrifng Company: Atlantic Oriing (SC cert #12/0) Total Wel Depth: 3.5 feet bgs
Geglpgistt B Blythe Wet Screerc 35 to 25 feet bgs
WELL DIAGRAM
28 |g & 81 g E
2l 8§ EQ 5 & Bl g a GEOLOBIC DESCRIPTION €
—
o % = &
EE gm g ] g ¥ E b w
‘ s
=
Surface conditlons: agphalt T
h
©
o 2
& o
B g
SN 55 o =
BN Sand: tan to yellow-brown, fine to medium, clean, 1= o
oo dry to moist——fill sand. = FEk
5 6| SW 5 =]
0.0 tn
o o
i | 85| o 36 :
(3]
[=
©
@
5
(_'J E
z 2
— m
2 o
[SHEN) 7 = ey
e Sand: as above becoming brown—tan with rusi, o
o0l SW medium to coarse, saturated at 8.3, =
10 [ .
—
2 60 0
- 2
: Sand: brown—tan, coarse, muddy, wet. :
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o N
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEOS3001

Project: ZONE £ — Naval Base Charieston Coordinates: 23706178 E, 37765843N
Location: Charieston, SC Surface Elevation: 99 feet ms/
Started at 0940 on IH20-95 TOC Elevatio: 276 feet ms/
Compieted at #20 on -20-85 Depth to Groundwater: 7.08 feet TOC  Measwed: 3/13/96
Driing Method: 425" 1D (7.5" O0) HSA with spit spoon Groundwater Elevation: 2.63 feet ms!
Driing Company: Atlantic Drling (SC cert #1260) Total Wel Deptic 125 feet bgs
Geologist: & Biythe Wel Screer: 2.5 to IL5 feet bgs
o 3’ g E _ § @ Tﬁg WELL DIAGRAM
=l %Lu E§ g sl 5l 23 GEOLOGIC DESCRIPTION E
-
ilg g s
EE % g 2 E| | B & g
)
Surtace conditions: asphall 5 l—_i‘
oy
& -
8 1 Fy
a q s _# A
: 1]
3
]
z
o
=
9 - A
~ Sand: brown, fine, mixed with clayey gravel, c -
5] M\ Moist. /1-52 % =F
Sand: tan to brown-red, very fine to fine, clean, - =]
1 |es| o _Ary to moist. P I =
=] = -
| s [EE =
U- ‘:. _ —
> b=
o FA-F: c
...... Sp R g A=) g
EIEIEN Sand: as above, increasing moisture. - R ) >
s ° AT s [E S
// CL Clay: gray with red motiling, with fine to medium L .;'
_\ sand, medium to high plasticity, dry to moist. /— 8 9 ".:'
~ N
10— 2 60 0 l _:__':'
1 SC | Clay: b a H
// aC ay: as above. il
[=3
(]
J o
3 40| O o
G
15
20—

Page I of |



EnSafe/Allen & Hoshall Monitoring Well NBCEO54001
Project: ZONE E — Naval Base Charieston Coordnates: 231773335, 37773747 N
Locationr Chardeston, SC Surface Elevation: &8 feet ms/
Started at 245 on IF-85 TOC Blevation:. 865 feet myf
Completed at 345 on IF9-85 Depth 1o Groundwater: 789 feet TOL  Measwed 3/3/96
Driing Method. 425" 1D (7.5" O0) HSA with spt spoon Groundwater Eleyation:. 176 feet ms!
Driing Company: Allantc Drling (SC cert #210) Total Wek Depth; 2.5 feet bgs
Geologist: A Blythe | Wel Screert 25 to 15 feet bgs
o 3 s E _ § 2 % WELL DIAGRAM
m %g Eg 215 g g 3 GEOLOGIC DESCRIPTION = ™
[ o =
EE o grn | e E & E‘
[y
Surface condltions: gravel 5
2 1
&) 3 34—
| Z gl
m
8
1]
) £
2
J 3
23 o
5 KA SP | Sand: dark brown to brown, mixed with gravel v
R H SM and mottted black clay, large quariz cobbles, 44 a
| moist. /_ é
I | 45| 0O p
o
> [
Ly ]
o =
12 = -
Clay: dark gray to black, high srganic content, = 2
/ gg | root fragments from B B.5', firm, malst to wet, n >
/| GHf | HoS odor: dark brown sand interbedded = >
throughout. o
10~1—8— 2 lwoo) o 24 32
/ - 52 .':
Clay: black to dark brown clay with peat, flrm
/ with soft spots, moisi; with dark gray sand lens , [
Q 3{7 al 138" 8
' 3 |wo| o L 72 o I
[ = N
m ‘.
15~ HAT I
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EnSafe/Allen & Hoshall Monitoring Well NBCEO54002
Project: ZONE E — Naval Base Charkeston Coordinates: 231777856 £, 377627.07 N
Location: Charfeston, 5C Surface Elevatior: 56 feet ms!
Started at 1500 on 18-85 TQC Elevation: 8.10 feet ms/
Completed at 1540 on -9-85 Depth to Groundwater: 867 feet TOC ~ Measured: 3/13/96
Driing Method: 4.25" I0 (7.5 00) HSA with spit spoon Groundwater Elevation: (43 feet ms!
Driing Company: Adantic Orfing (SC cert #£210) Totat Well Depth: 25 feet bgs
Geologist: & Biythe Wel Screen: 2.5 to IL5 feet bgs
k] WELL DIAGRAM
S 18 1s(B|-18]8 ;
o [SulE g5l 2|3 GEOLOGIC DESCRIPTION £
TS % % 2 g g &, o B-E = g
E = g ul © | w | K g B
—5 <
Surface conditions: gravel ‘3_’1
« = N
| g N cen ﬁ\
L A o
A 3
A=F u
=
L. [=4
=T =
Jl=rs O
: y s [FEE
N CL Clay: red-brown with light gray mottling, soft to | o
° i [\ firm, molst. /] 8 I
WA oL ° si=fn
: I OH Clay: green-brown, soft, clean, high plasticity, @ =]
1 [00| o iz wet. A I A A I
g I =
o 3
J v4 X N = 4
4 Clay: dark gray to black, high organic content, 5 =)
] 7 (S)ﬁ- root fragments from 9 8.5', firm, moist to wet, 0 SaR
/ HS odor; dark brown sand interbedded = S
\ throughout. ﬂ—ig & fef
101 2 |75| 0 :['}'
54 E[
Clay: black to dark brown clay with peat, firm L;
7, sC with soft spots, moist; with dark gray sand lens Fe
on | at13e. b
7 l:
3 |100| 0 74 E
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©
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EnSare/Allen & Hoshall

Monitoring Well NBCEOQ54003

Project: ZONE E — Naval Base Charieston

Coordinates: 237630.33 £, 37770280 N

Location: Chareston, SC

Surface Elevation. 80 feet ms/

Started at 0830 on I-9-95

TOC Elevation: 1243 feet ms/

Completed at 220 on 1—9-85

Depth to Groundwater: 870 feet TOC

Measwed: 3//3/06

Driing Method: 4.25"' 10 (7.5 OD) HSA with spit spoon

Groundwater Elevatior: (73 feet ms!

Driing Company: Atlantic Drng (SC cert #1240)

Total Well Depth: 3.5 feet bgs

Geologist: B, Blythe

Wel Screen: 3.5 to 2.5 feet bgs

z WELL DIAGRAM
3|8 |88 E =
B (SulEy £ Bl 23 GEOLOGIC DESCRIPTION £
3 gg 3% g ¥ g % = Q
EE G2 0| » | & 3
A
J Surface conditions: gravel T §
- o
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J 2 +
z _f’
4
: T
['H]
2]
']
W z
' 35 2
5] QH Clay: dark gray—black, flrm, high organic 3 E’
SC/N\ content, high plasticity, with light gray sand .
J lenses throughout, moist. a
| 33 0 I}
o
o
=]
o
0 o g
Clay: as above grading inlo brown peat atl 9', = =
24 OH | soft to firm, moist to wet. = 9
A PT - ©
2 00| 0 & 5 | 5 -
L a =
10 , 2 a
.E, L Shelby Tube (10-12'); black and gray fine sand -
sl : with some organic clay. o 2]
S| oL (=]
Jafis _
3 (100 0o Y 4 HER
’ L Sand: light gray 1o gray, fine to medium, clean, . :
LB saturated (flowing). a2l
“IM SM lufi
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4 |wo| o ] 8 ' R
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EnSafe/Allen & Hoshall

Monitoring Well NBCEOB3001

Project: ZONE E — Naval Base (harieston

Coordinates: 2316887.09 E, 37714376 N

Location: Charieston, SC

Surface Elevation 94 reet ms/

Started at 1015 on I0-1-95

TOC Elevation: 804 reet ms/

Completed at 1435 on 0185

DOepth to Growndwater: 850 feet TOC Measuwed: 3//3/96

Driing Method: 42510 (7.5 OD) HSA with splt spoon

Groundwater Elevation: 254 feet ms!

Driing Company: Atlantic Orfing (SC cert #(210)

Total Wel Depth. B feet bgs

Geologist: 7. Kafka

Well Screer; 3.0 to 120 rfeet bgs

o 3 o E _ § 2 E WELL BIAGRAM
- 5 B%j E :fJ & § E g GEOLOGIC DESCRIPTION =
[TT} -
w e = E
%Z %m é% g 28 E % B w
) B
Surface conditions: asphalt road. 5
1 g
£ T
[&)]
>
| g N
Y
Y I A o
W 2 offsets due to concrete obstructions at 7.5° s 3
and 4.5' bgs. 5 : o
’ X - c
. N o
. X =
o= a
51 G b
@ L N
g -
32 E R o
W cL Clay: gray to orange brown, with very fine to id I
A fine sand, high amount iron oxide minerals, low L&? g -
"\ Plasticity, moist. /| S =k 51
z l: 0 =
1 50| O =} Nt ) §=
N A=l o
< I @
& -2 =F -
= ::: K
10 B & -
CL Clay: gray to brown-tan, trace very fine to fine | =l
1 \ sand, low plasticity, soft, wet. /_ 2 =]
sC Sand; gray to tan, very fine to fing, clayey, |24 : -
2 5| o some silt, moderately to well~sorted, high FeOx : :
content. Sk
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EnSafe/Allen & Hoshall

Monitoring Well NBCE063002

Project: ZONE E — Naval Base Charleston

Coordnates: 23i7065.45 E, 377177.51 N

Location: Charleston, SC

Surface Elevatior: &f feet ms/

Started at 500 on 10-10-85

TOC BElevatior: 872 feet ms!

Completed at /640 on 0-10-95

Depth to Groundwater: 8.8 feet TOC

Measwed: 3/13/96

Driing Methodt 4.25"" 1D (7.5" 0D} HSA with spit spoon Groundwater Elevation: 254 feet msi
Dritng Company: Atlantic Drling (SC cert #12/0) Total Wel Depth: 13 feet bgs
Geologist: F. Baykey Well Screen: 3.0 to 120 feet bgs
T AGRAM
o S, g E § 0 E WELL DI
E'E_? = Eg g £ B 203 GEOLOGIC DESCRIPTION £
-
i % = &
EE é% gm | et E I
1 3
J " 5
Surface conditions: asphalt road 3 T
o
J o
>
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+ |
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[=]
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...... 4, [11]
sj 224 SP | Sana: light brown, very fine to fine, trace silt, 42| 5 a
m SW _\ loose, moist; wood or bark at 4.8". /_ o
J it Sp - 3.4 g =
SM Sand: brown, very fine to coarse, loose, wetl. - -
o -
f (60| Q Sand: light brown with trace mottling, very fine i
J to fine, some siit, loose, wet, trace plastic. g 5
g 3 o]
J g | g
o TSP { g - ;
5 2 Sand: orange~brown, very fine to fine/medium, 7 < c
j K \g_g_/—\ trace silt, loose, wet. /— £ 3 E
3 -~
P27 SM Sand: orange with gray mottling, very fine to E% 2 E
10— 2 75 0 CL fine, some slit, loose, wet, O.I' silty clay laminae - g
CH at 8.4'; two red brown bands from 8.8 to 9.2". o -
\Clay: gray with red-brown, firm, plastic, wet. -
30 | '
Clay: gray with brown mottling, some silty-sandy
cL pits, plastic, firm, moist to wet. a [
CH 9 X
h=
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15— J {680 0 > o
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEO85001

Project: ZONE E - Naval Base Charieston

Coordnates: 23754339 E, 37725657 N

Locatior: Charkeston, SC

Surface Elevation: 7./ feet ms/

Started at 1000 on £-7-95

TOC Elevation: 6.92 feet ms!

Completed at M50 on 2-7-95

Depth to Groundwater: 278 feet TOC Measwred: 3//3/96

Driing Method: 42510 (7.5 OD) HSA with spit spoon

Groundwater Elevation: 4. feef msl

Driing Company: Atkentic Oriling (SC cert #1210

Total Wekl Depthe 25 feet bgs

Geologist: & Biythe

Wel Screen: 2.5 to 15 feet bgs

o > © ‘g WELL DIAGRAM
(= ) ot . p} -
5 |8 ém : £ El2 % GEOLOGIC DESCRIPTION s
e ® = %
@ Z On g% % 22 g s
A ]
- o
1T} o
Surface conditions: concrete walk f T
>
N -+ .
n o
8 3
1 : o
] SM : ' E
: | ! | 1 M N\ Sand: light brown, gravelly, muddy, dry to moist. /1-2.8 é 2
5 YA oL Ctay: dark gray-black, high organic content, fat, L0 5 K
W L\:aoi‘t. molist 1o wet, low plasticity, HpS odor ﬂ b ;
— ° :
: 80 0 Marsh clay. ® b
[w] .
s | 5
f g . E
* T i 9 sj i &
! "IN oL Clay: Marsh clay as above. 5 : =™y
| b 16 0 3
f PT Peat: dark brown with light brown root matertal o X
J and grass fibers, soft, moist, HyS odor. 28 . N
10 2 85| 0 3
38 3
it Peat: as above with interbedded clay laminae o
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EnSafe/Allen & Hoshall

Monitoring Well NBCEOB85002

Project: ZONE E — Naval Base Charieston

Coordinates: 23/7574.05 E, 3776528 N

Location: Chareston, SC

Surface Elevation: 7.3 feet ms/

Started at 1330 on 2-7-85

TOC Elevation: 7.5 feet ms!

Completed at /500 on 2-7-95

Depth to Grondwater: 3.79 feet TOC Measured: 3/13/96

Driing Method: 4.25"ID (7.5 QD) HS5A with spit spoon

Groundwater Elevation: 3.37 feet ms/

Driing Company: Atlantic Driing (SC cert #1240)

Total Well Depth: 2.5 feet bgs

Geologist: 8 Blythe

Well Screen: 2.5 to IL5 feet bgs

o 5' . E ~ % @ ‘? WELL DIAGRAM
8|.u Ew § e é GEOLOGIC DESCRIPTION =
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r'\ soft, moist to wet, low plasticity—~Marsh clay. b -
° 1 s
1 180} 0 2 1=
s FE s
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a. ]| o
N f
— ; 7 LS E 3
| : | : oL Clay: Marsh clay as above, 5 by
m A
INLAL - o :
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I
EnSafe/Allen & Hoshall Monitoring Well NBCEO65003
Project: ZONE E - Naval Base Charleston Coordinates: 2317469.31 €, 377129 N
Location: Chardeston, SC Surface Elevation: 83 feet ms/
Started at 105 on 10-26-95 TOC Elevation: 8.15 feet ms!
Completed at 1200 on 10-26-95 Depth to Groundwater: 2.65 feet TOC  Measuwed: 3/13/96
Driing Method: 42510 (7.5 OD) HSA with spit spoon Groundwater Elevation: 850 rfeet msl :
Driing Company: Atlantic Oriing (SC cert #12/0) Total Wel Depth: 2.5 rfeet bgs
Geologist: 7. Kafka Wel Screen: 25 to IL5 feet bgs
=z WELL DIAGRAM
AEREA A &la z -
IE §§ =i g £ g5l2l3 GEOLOGIC DESCRIPTION £
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& S 5
E?—-'t s %3 g% | =® E A E
* 3
§ &
Surface conditions: concrete lot. T Ky
(&)
z _m
L o
; v
- 2 =
. . (=]
=] e
s ; a
g g
51 7z 33 S :
I CL.{  Clay: black, sity, sandy, with wood fragments, 2 =
! (él_L L\wet. grading into dark gray to black, stiff, silty,j_as 5 :
low plasticity, wet clay. = H{
SC b g B i N
Clay: gray, with Increased sand content {very - C=L
t 1655 0 . Q A=t
fine to fine), well —sorted, gray. z = X .
N : [
o gt et 3 =
3 - HER =
AT g% Sand: gray, very fine to fine, well-sorted, silty, L4 é L: %
il with some clay pods, saturated. CAZ) »
24, QH. a ; >
2 lwol o oL Clay: dark gray to black with light gray siity 1 3 <=l
10— Q: T on laminag, low plasticity, high organic content, —
wet B
74l OL . 29 =]
\ { r -'. _:.
Shelby tube (8.7-1.7°): top and bottom--marsh
3 32 clay as above.
48 I e
AL QL | Clay: marsh clay as above. a [
oL 53 9 opi
me& PT Peat: brown, with golden to orange wood flbers =
4 87 0 and grass, silty, high organic content, soft, wet, o9 [T Y
15 strong H»5 odor.
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE065004
Project: ZONE E - Naval Base (harieston Coordinates: 23744143 E, 37707690 N
Location: Chardeston, SO Surface Clevatior 8.3 fect ms/
Started at X055 on 0-15-65 TOC Etevation: 8.4/ feet ms!
Completed at 140 on K0-23-85 Depth to Groundwater: 22 feet TOC Measwed: 3/13/96
Dritng Methott 425710 (7.5 O0) HSA with spit spoon Groundwater Elevation: 598 feet ms!
DOriing Company: Atlantc Dring (SC cert #210) Total Wel Depth: 125 feet bgs
Geoiogist; 7. Kafks wel Screen; 25 o L5 feet bgs
&) g . = 0 'g WELL DIAGRAM
g le 2 E El o =
EE gg ;.g g E § % § GEOLOGIC DESCRIPTION E
EE o 7 gm vl | E % 2
)
g
Surface conditions: concrete pad =
g
L FEE
1] N
] WY oL [ ciay: black, siity, low plasticity, soft, wet J a
IT.'éEL" | Clay: black, slity, low plasticity, soft, wet. Lo z L
g%- Sand: light to dark gray, very fine 1o fine, siity, 2.4 @
\—/ _\ moderately well soried, trace clay, wet, /_ p 5
1 | 45 | 5.8 J .-: :
s [ &
< -‘_ y =
T il '5' B ' e
L 11 OH. Clay: dark gray to black with light gray slity 1 : : o
’/[ : oL laminae, low plasticlly, some wood and grass -_9- sk =
5 100 1 | fibers, soft, wet. | 14 ™ N
10} 4 g
* B
41 .'.:‘_::-
Qe Clay: as above with extensive yellow to orange ¥
7 &J_\ brown wood/grass flbers, 148 a ]
3 | 100 | 156 PT Peal: brown o crange brown, extensive waod | 5 hul
and grass flbers, silty, wet. /_ S |
S Y
15
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EnSafe/Allen & Hoshall Monitoring Well NBCE0OB504D
Project: ZONE £ — Maval Base (Charieston Coordinates: 23742131 E, 3771832 N
Locatlore Charleston, SC Surface Elevatior: &5 feet ms/
Started at K030 on 106 TOC Elevation: 84/ feat ms/
Compieted at 200 on H9-56 Depth to Groundwater: 887 feet TOC Measuredt J3//3/96
Drling Method: Ratasonic (6.5 QD casing, 38" I0 corng bit) Growwdwater Elevation. 144 feet ms/
Driing Company. Affance Environmental (SC Cert #888) Tokal Wel Depth: 347 feet bgs
Geologist: 8 Blyvthe Wel Screere 248 to 392 feet bgs
§ S g E R § g ‘E WELL DIAGRAM
GEQLOGIC DESCRIPTION =
2f 355y B8 E ° .
%E o g?} % > % % s —
-~
%T}J Surface condltlons: concrete 1 \ 1
D
O|&l GY. | Gravel: light brawn, cobbles and silty medium % §
)C !T GM sand, wet. % §
ol 5 N R
,:','1 SM. Sand: brown, fine to medium, with some slity clay, % §
R SC molst. LE.S § %‘
4 N N
DK gh— | Clay: dark gray. fal, firm, moist. s § %
N N
N N
5 1| 70 | 15 [y & Q
s Clay: black, fat, moist, marsh clay. N R
i N R
il §
ikt O % N
I N A
m' N N
i N N
@EEBJ , 7 N N
Peat: brown, high organic content. - % %
2 NN
e NN
i EENI
2 NN =
PT o NEN ]
10 : g NN G
At : NER &
: = NN
i & NN
i = § N
AL 3_] =
] P-_';:,'.o» Sand; gray, fine ta medium, no flnes, malst. o % %
5 N R
6| S N
J o0 N \\‘
5 N N
[v NENe] (= % %
| s N
N
N N
15 2 |88 |34 s 85 N R
e Sand: as above. § N
G N N
4 ,._0.' % §
l6: - 6 N N
P N R
] [0: -0 N N
67 N N
o ol
6 N R
6.6 N R
oo® R
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EnSafe/Allen & Hoshall

Monitoring Well NBCEOB6504D

Project: ZONE E ~ Naval Base Charieston

Coordinates: 23742131 E, 37718.32 N

Location: Charleston, SC

Surface Elevation: 85 feet ms/

Started at K030 on -19-96

TOC Elevation: 84/ feet msl

Completed at 200 on +-19-96

Depth to Groundwater: 6.97 feet TOC Measured: 3/13/96

Driing Method: Rotasonic (6.5 00 casing, 38" I0 coring bit)

Groundwater Elevation: 144 feet msl

Oriing Company. Afance Environmental (SC Cert #889)

Total Wel Depth: 397 feet bgs

Geologist: B Blythe

Wel Screen: 298 to 392 feet bgs

3 WELL DIAGRAM
o |24 |g|E|-|8|8 £
= %Lu Eg § ARIEIE GEOLOGIC DESCRIPTION €
pi )
. g = g
%E ':l% gm | 2 % @
FHEE)
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] o0
0] SW
O - O
| o
- 135 5
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""" PT =
S 3
54 | &
>
a.
()
25 31890 [g—p B5 | ¥ ©
- Sand: gray, fine to medium, no fines, moist. < =
. R [T} c
lo: -0 n 2
SO [
626 = 2
25| SW &
0.0
[ NN A B S
‘_.-0 ..'
o6 ‘
2N 20 FE
':15" Sand: brown to black, Intermixed with peat, firm _~"_» 3
8, £3H to stiff, moist. L
3 t
307 1) g‘%‘- * R
: 23 i Il
3,' EE' Sand: gray to brown, moist. =l
B Su Y
o :l,, SM = ]
(B § | &
25 fad i 2
Clay: gray, fat, stiftf, motst——dewatered marsh 3 A=f T
7 %H clay; increase In sand content with depth to g } = =
. A sandy clay/clayey sand of medium to high e Fi|=
35 4 (100 O \ Plasticity, firm. J———2&5 ° } =i
Sand: medium to coarse, clayey. g .:.
P s s
g t =
7 a |-
52, A
1 303 =3 B
sll SM Lag deposit: gravelly PO4 nodules and shell 307 | X @ _-J
GM hash, silty, sandy. f = [
40 CH T _L__
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EnSarfe/Allen & Hoshall Monitoring Well NBCE0B6504D
Project: ZONE E — Naval Base Charieston Coordinates: 23742131 £, 37711032 N
Location: Chareston, SC Surtace Elevation: &5 feet ms/
Started at 1030 on ~19-96 TQC Elevation: 8.4/ feet ms!
Completed at 200 on -19-96 Depth to Groundwater: 697 feet TOC ~ Measwed: 3/13/96
Driing Method: Rotasonc (6.5 0D casing, 38" 1D corng bit) Groundwater Elevation: (44 feet ms
Driing Company: Allance Environmental (SC Cert #889) Total Well Depth: 397 feet bgs
Geologist: 8 Blythe Well Screen: 228 to 392 feet bgs
=
e = g E 18] g z WELL DIAGRAM
8u|Cuyl & El2 3 GEOLOGIC DESCRIPTION s
£ 5gi2@ g : :
Bz 532 L8 &R g
(] Tw v 0 e 1]
r
Clay: gray, fat, firm to stiff, with fine sand and
shell hash taminae interspersed
throughout—-dewatered marsh clay.
o
a
]
[w]
=
CH
45 S5 [100]| Q -—l—
" Shelby tube 45-47.5" dewatered marsh clay as
above.
6 | 100 39
50—

80~
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EnSafe/Allen & Hoshall Monitoring Well NBCEO65005
Project: ZONE E — Naval Base Chareston Coordnates: 23/741239 £, 37716228 N
Location: Charieston, SC Surface Elevation: 8.5 feet msi
Started at 1300 on 0-26-85 TOC Elevation: 822 feet ms!
Completed at /500 on 0-26-85 Depth to Groundwater; 548 feet TOC  Measwed: 3//3/96
Driing Method: 4.25" ID (7.5” O0) HSA with spit spoon Groundwater Elevation: 274 feet ms!
Driing Company: Atlantic Driing (SC cert #1210) Total Well Depthe 125 feet bgs
Geologist: 7. Kafka Wel Screen; 25 to IL5 feet bgs
=z WELL DIAGRAM
2 slE -18lg I
oy g 5 5 23 GEOLOGIC DESCRIPTION =
i Zege g B % 2
(B:J:E 0 g 0 0| a g 3 E
d E
E 5}
Surface conditions: concrete alleyway. T T
(]
: +]
‘@
%
i)
=
O
b=
g 2
5 a5 | 5
] oM | sand: dark gray to gray, very fine to fine, L2y °
J ] | st moderately well-sorted, silty, some clayey pods, %
g QL wet, sz p=
\OH/ . S !
] i leol o Clay: dark gray to black, silty, moderately 5 &
plastic, soft, wet. z =
o ©
: 5| S 2
: ! /oL Clay: dark gray to dark brown, with wood fibers 5 g
J | : /, OH and grass, sitty, moderately plastic, wet. g e
// =1
2 |00 | 0 PFEERPT Peat: dark brown, soft, silty, with grass and =g &
10 wood flbers, wet.
E 25 * -
l ."_-j_i;'.’ Sand: light gray, very fine to fine, well-sorted, (ZF
| 5 ‘E gﬁ- slity, with grass and wood fibers, saturated; ;
f.»_ clayey lens at 11.3", |
3 |1oo| o [2 4 ﬁ
a X
18]
©
o
[+}]
15
20
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEOB5006

Project: ZONE £ — Naval Base Charleston

Coordinates: 23740243 £, 37724338 N

Location: Charieston, SC

Surface Elevation: 8.3 feet ms/

Started at 0905 on 1-7-95

TOC Elevation: 8.02 feet ms/

Completed at 300 on I-7-85

Depth to Groundwater: &27 feet TOC

Measwed: 3//3/96

Driing Method: 4.25" 10 (7.5 00) HSA with spit spoon

Groundwater Elevation: 2.75 feet ms/

Driing Company: Atiantic Driing (SC cert #1250)

Total Well Depth: 25 feet bgs

Geologist: T. Kaftka

Wek Screen: 25 to IL5 feet bgs

=
g 3’ . x _ § " Z WELL DIAGRAM
BulEw o | 2| B x| GEOLOGIC DESCRIPTION s
sBlegz e 15 g o :
EE n N | »® E ?
X
Surface conditions: asphalt drive. £
z
]
3.8

5 % Sand: gray to light brown, very fine to fine,
7] Fﬂ) moderately well-sorted, silty, clayey, wet; 32
bottom 0.1' marsh clay with grass fibers; Oily

residue on tip of spoon

2
i GC Gravel. coarse gravel and black clay, some steel —6
fragments; Free product in and on spoon-oll. [
PT
10+ W Peat: brown with tan to orange grass fibers,
; —19
2 0o | 18 oL some woody layers, moist, sharp contact with )
ML above,
Siit: brown with orange grass fibers and bits of L32
443 PT _\ wood, organic-rich, clayey, wet. —35
L Y \ /
| ‘-’,:- : SM \Peat: as above. /
E‘»’w"" Sand: light gray to brown, very fine to fine,

1 . . .
3 0020 well-sorted, silty, with clay, peat, and grass
intermixed throughout; Oify pods throughout.

\
I

20—

2" 1D Sch. 40 PVC, 0.01 slot screen
#1 sand filter

S o B LR AR NN ARRRNAN AN AR CRRREA Y AN AR R RN AN N RANY B

end capj{
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EnSafe/Allen & Hoshall

Monitoring Well NBCEOG5007

Project: ZONE E — Naval Base (harieston

Coordinates: 2317497.72 E, 3770558I N

Locatione Charkeston, SC

Surface Elevatior: 8.6 feet ms/

Started at 0900 on 9-1F96

TOC Blevation: 831 feet ms!

Completed at K030 on 8-1H96

Depth to Groundwater: 2.83 feet TOC Measured: 10//6/96

Driing Method: 4.25"ID (7.5" OD) HSA with spit spoon

Grounciwater Elevation: 548 rfeet ms!

Oriing Company: Atiantic Driing (S.C# PIO)

Total Well Depth: 3.3 feet bgs

Geologist: J Caoey

Welk Screen: 3.3 to 2.3 feet bgs

A I el Z | WELL DIAGRAM
o — | [72]
f [SuE z g §lgla GEOLOGIC DESCRIPTION £
£ lgs g§ : : g
B: £535 % ¢ 2§ 8
Surface conditlons: Asphalt. T 3
! ; ;
3 *
o
1 PID reading of 150 ppm In cuttings from 2.0 to ‘ ng_ L Aﬂ
4.0 ft, Tg
7]
H LF @
H=E z
48 - ;- .9.
Sand: gray; fine to very flne, shell hash B E:
B throughout. =
5 c =g
— 1 | 100 3 s R
G ‘|-
wn Ml
° =}
o S =] —
— -|=|- QL
o :|=F. =
o =t =
- N L]
(8] : c
e —— s 1z [ 5
Sand. gray; very fine. p P
<t ::
4 < .
ML Slit: black; clayey. &
10 2 {100 |2 |
PID reading spike of 1710 ppm tn cuttings from ~
10.0 to 13.0 ft.
44 B
Sand: It.gray; very fine to flne; w/shell -—r—_' . J'—
fragments. J a
- ? —5.4 T
% CL Clay: dark gray-black; silty. °
15— 3 | 100 6.4 v
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE0O65008
Project: ZONE E — Naval Base Charieston Coordnates: 23/7407.86 E, 37702895 N
Location: Chareston, SC Surface Elevation: 83 feet ms/
Started at /04 on G196 TOC Elevation: 7.99 feet ms/
Compieted at 225 on 9-1-96 Depth to Groundwater: 3.72 feet TOC  Measwed: /16796
Driing Method: 4.25' ID (7.5 00D) HSA with spit spoon Groundwater Elevation: 4.27 feet ms!
Driling Company: Atianiic Driing (SC# 2K0) Total Well Depth: 4.5 feet bgs
Geologist: J Cocey Well Screen: 4.5 to 135 feet bgs
k)
o = g E _ § 7 f WELL DIAGRAM
= %% Elé g 5| & % 3 GEOLOGIC DESCRIPTION =
ps |
=
?:JZ. o 175} g(% %] g E A g
Surface conditions: Asphall. A
J s
o
a
1 Creosote odor in cuttings. @ _*_
Q
-2
w | +]
o
1'3 A 3 g
| 7 Sand: gray; silty: interlayered with dark gray I I _ &
5 f.-‘_-::% siity clay. r Sl g
i :-i-I.Z CL g
1 | 100 23
c
Q
[}
3
5
3 o =
% . b= o
/ oL Clay: dark gray. 5 2
Z 2 7 (&) ©
CcL Ciay: as above with peat stringers, grass, and z a
(=) —
10 2 | w00 PT | _roots Lt? v -
L
@
=
&
57
Sand: very fine, _E—’ L
@
[A)
©
3 | 100 — 17 &
20—
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EnSare/Allen & Hoshall

Monitoring Well NBCEOG6700!1

Project: ZONE E - Naval Base (harieston

Coordnates: 2316777.66 £, 37688352 N

Location: Charkeston, SC

Surface Elevation: &/ fest ms/

Started st 0250 on K-05-85

T0C Elevationn 89/ fect my/

Completed at 120 on i0-05-95

Oepth to Groundwater: 642 feet TOC

Measwed: 3/5/95

Drling Method: 4.25"ID (7.5"' G0} HGA with spét spoon

Groundwater Elevatiore 2.72 feet ms!

Driing Company: Atlantic Drling (SC cert #1210}

Total Wel Depthe 135 feet bgs

Geologist: 7. Katka

Wek Screen: 3.3 to 23 feet bgs

@
o E‘; 5 E B § o E WELL DIAGRAM
zf Bulcuwl @] 5! & 3 GEOLOGIC DESCRIPTION =
= g 5
o o g
I EHEREE
Surface condltions: concrele foundation Inside T
" Bldg. 3. o g
L] =2
< e
5 g ‘_\
- y
l e =
]
] i)
=
[=]
=
L y Q
B ) £
5 7z 4.3 )
CL | Sand: black to brown-black, very fine to fine, e SE
\_2%/ some silt, clayey, moist to wet; saturated at 5.1 /_'3‘7 © el O
Tt 3.2 [x) A A
1 73 0 N— Sand: tan, very fine to fine, well-sorted, no clay » R )
or sill, wet. 4 =L
6 N : [
=] ; &
)y, i =
A
B =4 L : 3
Sand: light brown to tan, as above. - K ; ™
© g k3
10- = {2k
2 |wo| 0 N
Flowing sands on auger and in borehole from g ;
B-14', No further split spoons attempted. Nl
| : Well constructed with polnted well cap on _":—‘ J
bottom, . L
a
m
(&)
15+ B
[-F)
]
20
—
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EnSafe/Allen & Hoshall Monitoring Well NBCEO67002
Project: ZONE £ — Naval Base Charieston Coordinates: 23/7174.46 £, 37702423 N
Location: Charfeston, SC Surface Elevation: 20 feet ms/
Started at 220 on 10-17-95 TOC Elevation: 874 feet ms!
Completed at 1420 on 10-17-95 Depth to Groundwater: 668 feet TOC ~ Measured: 3/13/96
Driing Method: 4.25™ 1D (7.5 00) HSA with spit spoon Groundwater Elevation; 2.06 feet ms/
Driing Company: Atantic Drling (SC cert #1210) Total Well Depth: 13 feet bgs
-Geologist: 7. Karka Wel Screenc 3.0 to 20 feet bgs
G S’ % E § o E WELL DIAGRAM
=5 Bg g, g 2 8 3 GEOLOGIC DESCRIPTION £
W =
EZ %m g% B | E é ? E
1 3
- &
Surfac ditions: asphait road s
urface con ns: aspha 2 T
[&)
| c AR £
.'.- T
S
. 7]
W o
' =
. (=]
VV' E
R [
g
5 4 S
W Sand: dark brown to brown gray, very fine to ot %
L P Y SM fine, well-sorted, silty, wet. ]
: e, 5 3
e 8P Sand: orange to arange brown, as above with 2.4 g
W — | 80| O fess silt, cleaner sand, =
g I G
7 { o : =
W : sC Sand: green to gray with brown-orange mottling, 4 o
¥ / CL very fine te fine, moderately to well-sorted, L .5 [ §
clayey, some sill, moist to wel. 2 ] * -
2 (80| 0 \ a o | =
10— PN
23 s
| 1 sM Sand: light gray, very fine to fine, some silt,
SP well-sorted, high concentration FeOx, saturated
i (flowing). L
3ler| o ™ 38
w
[a]
D
Q
o
15 G JL
1
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCEQ70001
Project: ZONE E — Naval Base Charieston Coordinates: 2316607.46 £, 376677.52 N
Location; Charieston, SC Surface Elevation:. 80 feet ms/
Started at 1055 on 10-25-35 TOC Elevatio:. 882 feet ms/
Completed at 2245 on 10-25-95 Dapth to Groundwater: 62/feet TOC  Measwed: 3/[3/96
Driing Method: 425”10 (7.5" OD) HGA mith spit spoon Groundwater Elevation: 2,61 feet msi
Orifing Company: Atlantic Dring (SC cert #1240) Total Wel Depth: 125 feet bgs
Geologist: 7. Katka Wel Screen: 2.5 to IL5 feet bgs
o e . gl E WELL DIAGRAM
= |8 ) = 3| @ =
£ Sw|E AR E 2l3 GEOLOGIC DESCRIPTION =
SN A :
Bz ZNZE B | x| B g ?
L) E]
o
) 2 °
Surface conditons: concrete = T
S ‘—\
o .
[ Y
o
&
o
=
[=3
E::
S o
1]
5 4 ]
W Sand: orange—brown to tan with orange-brown 2
slity bands, very flne to fine, well-sorted, moist =
with increased waler content at 6°. =
o
{ {100 O 2 (&)
a 5
14 o =
Sand: as above, wet. < ;
6 5 S
SC Sand: orange-brown, fine to medium with trace o i
.._A~......’. CL coarse, poorly sorted, silty, clayey with 1* thick —d a b
2 |100| 0 =4SP \ clay lens at 8.7, wel. /—3 N
10 Sand: tan to orange-brown motiling, poorly
sorted fine to medium with trace coarse in upper I
0.3' grading to well-sorted very fine to fine for
remainder, saturated to flowing.
] Fe
No third split spoon due to non-coheslve sand -
flowing ~3" Inside HSA from 10-i2' bgs. i
a £
m .
o .
2 v
15—
20
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEO7001D

Prolect: ZONE E — Naval Base Charieston

Coordinates: 23/6582.88 £, 37667333 N

Location: Charkeston, SC

Surface Elevation: 80 feet ms/

Sterted at B85 on HIO-9%6

TOC Elevatiore 876 feet ms!

Completed at 1445 on HI0-96

Depth to Groundwater: 82/ feet TOC Measured: 3/13/96

Driing Method: Rotasonic (65" 00 casing, 3.8" 10 corng bit)

Groundwater Elevatior: 2.55 feet ms!

Driling Company: Akance Environmenta (ST Cert# 869)

Total Well Depth: 33/ feet bgs

Geologist: 7. Kafka

Wel Screen: 231to 326 feet bgs

o 12 gz @ T | WELL DIAGRAM
by _— i } a—
= 8y E & g g B § GEOLOGIC DESCRIPTION =
e g _'g e = E
EE :I% g % ¥ g é 3
Surface conditions: concrete i%
8. il
Sand: light-medium brown, very fine to fine, §
well-sorted, trace to some slit, with concrete %
fragments in upper 0.5', moist to wet. H s
N
\
N
N
N
N\
| 3
} N
\
5 1 {401 0 , 4 %
SP Sand: light gray to green-gray, very fine to L35 §
fine, well-sorted, trace sllt, saturated (flowing). ﬁ %‘
1 ! SC N
Sand: gray with orange—brown mottling, very fine o5
.:"E." Su | | to fine trace medium , weti-sorted, wet; gray, low
1 Na g plasticity clay and FeOx stains throughout. ~1B
Sand: brown-orange, fine to medlum, well-sorted, §
silty, with red FeOx concretions in upper 0.1, 5 \ &
trace to some clay, saturated. 2 %
[&]
Sand: light tan, very fine to fine, well-sorted, z §
siity, wet, some coarsening in grain size at 8-8' o §
10— . < N
and -5, P %
8 R
Color change to brown-orange. o %
Color change to medium brown with orange. %
N
N
\
N
\
4 5 N
15 2 16860} 0 8
Lhe Sand: brown-orange to orange with red and
L eely SM brown siity stringers, very fine 1o fine, v
b -
5 \ well-sorted, no clay, saturated. /——-72 *
&, g%— Sand: light to brown-gray to orange, very fine
!j to fine, silty, wet; 20% soft, low plasticity clay
" . —B8.400p01 o
p sc with trace medium sand from 18.2-16.6". /- “g‘
: / CL Clay: brown—-gray with orange mottling, soft, low o5 705,
4 it plasticity, with 15~ 20% very fine to fine sand, o
iy S_% well-sorted, wet.
S
20 i Sand: light gray to brown with orange mottling, 1
| very fine to fine, well-sorted, orange siit;
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEO7001D

Project: ZONE £ - Naval Base Charieston

Coordnates: 231658288 E, 37667333 N

Location: Charfeston, SC

Surface Elevatione 0 feet msl

Started at 1345 on HIO-96

TOC Elevation: 876 feet ms!

Completed at 445 on FI0-96

Depth to Groundwater: 62/ feet TOC Measwred: 3/[3/96

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

Groundwater Elevation: 255 feet ms!

Driing Company: Afiance Environmental (SC Cert# 885)

Total Wek Depth: 33/ feet bgs

Geologist: 7. Katka

Well Screen: 231to 326 feet bgs

DEPTH

SAMPLE
ANALYTICAL
SAMPLE NO.
% RECQVERY
PID (ppm)

INFEET
LITHOLOGIC

WELL DIAGRAM
GECLOGIC DESCRIPTION

ELEV. (fi-ms)

GRAPHIC LOG
SE | son cLass

MLAE 4

r Lo A

plasticity.

interpspersed pods of gray—green clay at 18.3, L—ILB
20.4, 20.3-20.8 fi.; soft, low to medium

Sand: light gray to brown—gray grading to
o orange and olive~brown at 22', very flne to fine,
with orange and brown silty stringers, wel, brown
to olive-brown, FeQOx-rich clay stringers at
21-21.1 and 21.8- 22.1",

MANN

25 3 |00 O

WCACACICICICTT,

plasticity, with brown—tan, FeOx~rich, very fine

SC [M\ Clay: red to ollve-brown, soft to firm, low/medium
to fine sand stringers throughout.

shell hash,

Clay: dark gray, silty, medium plastictiy, with fine
\to medium sand stringers and very fine to medium

4
1]

™~ \4L\r ™
g
A
>

DN
5

CL Interbedded sand and clay: 0.3-0.5' dark gray
sand beds, very fine to fine, well-sorted, silty,
with trace to some very fine shell hash, wet;
0.4-0.%" dark gray, silty clay beds, with fine
g'g' laminae of very fine sand and shell hash
throughout, wet.

|
&

0.01 slot PVC screen
FX-50 sand

R RS

IN

Sand: dark gray, very fine to medium, 25% fine to

oo
0., 0.0

‘00 0

Clay: dark gray, siity, with 10-15% very fine to

SC
CL medium shell hash, 0.2' dark gray clay lenses at
\ 28' and 26.4",

fine sand and < 5% very fine to fine shell hash,

32.2-32.4",

hole plug

Ry -
=

35 4 1100 O

Silt: olive=brown, clayey, flrm, low plasticity,
trace very fine to flne sand, molst to

Sand/Shell Lag deposit; very fine to coarse,

poorly sorted sand, 30- 40% fine to coarse

shells: sticky, soft, dark gray clay at 31.5-32';

CL 30-40% P04 nodules of 3-8 cm size at

\ wet——Ashley Formation. [

5
B e
ok

40|
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EnSafe/Allen & Hoshall

Monitoring Well NBCEQ70002

Project: ZONE £ — Naval Base Charieston

Coordnates: 2316553.80 £, 376669.2 N

Location: Charfeston, SC

Surface Elevation: 89 feet ms/

Started at 330 on K0-25-95

TOC Elevation. 8.68 feet ms!

Completed at 450 on K0-25-95

Depth to Groundwater: &8/4 feet TOC Measwed: 3//3/96

Driing Method: 4.25" 1D (7.5" OD) HSA with spit spoon

Groundwater Elevation: 254 feet ms!

Driing Company: Atlantic Driling (SC cert #1210)

Total Wel Depth: £2.5 feet bgs

Geclogist: 7. Kafka

Well Screer:. 2.5 to IL5 feet bgs

k73
o 5 g E § 2 2 WELL DIAGRAM
8yl E £ B 3 GEOLOGIC DESCRIPTION £
orggE s | - g
as | Iw | g s
E) ]
[=]
E 5
ﬁ Surface conditons: concrete T -
O
| z F —ﬂ
@
=k 3
Azl u
1= =
Y . O
= E
) s I
4.4 & = a
5 Sand: tan with light brownish orange bands, very g -'_-
W fine to fine, well-sorted, moist, 35 2] A
Ay Sand: orange-brown, very fine to fine, % [ Z
i lool o il SP | well-sorted, trace clay in pods and small lenses Y S
\ 8t 5.4" and 5.8', wet. /1 ek 5
o : =
= . =
a Sz o
| g ik 5
. Y I 0
L . H —
3 A { _:,-" »
Sand: orange to tanish orange until 10’ where = i
predominantly tan, very flne to fine, well-sorted, : E \
N trace silt as faint laminae, saturated, { ==
10 - B
2 |wo| o = 17 =)
36 L
Sand: tan to light gray, very fine to fine, NG
well-sorted, trace silt as faint Jaminae, a JL
saturated. S
53 2
3|85 @
15
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEQC83Q0t1

Project: ZONE E — Naval Base (haresion

Coordinates; 237445.35 £, 37544558 N

Locatio: Charkeston, SC

Surface Elevation; 28 feet msl/

Started at 1455 on 2-5-65

TOC Elevation: 870 feet ms!

Completed at 520 on 2-5-85

Depth to Gromndwater: 635 feel TOC  Measured: 3/3/96

Driing Method: 425" I0 (7.5 O0) HGA with spit spoon

Groundwater Elevations 3.35 feet ms!

DOriling Company: Adandic Driing (SC cert #210)

Total Wel Depth; 25 feet bgs

Geologist: B, Biythe

Well Screerc 25 to /L5 feet bgs

g W AGRAM
o . E N § E ELL OI
=i 3§ 5 g BB GEOLOGIC DESCRIPTION s
— 2
¥ o = g
@E Em gg g) » | = g 7] .
L) 5
(=]
g o
Surface conditons: asphalt and gravel. z T
z .
HEH —JE_
i ©
=l 3
J=fs »
of=F z
. k=
] SM |  sand:b tol d h 58 BEE 5
and: brown to light brown, fine, muddy, with high c ' o
%@9_\ plasticity clay, wet. /_-5'3 ‘,’,:, (2] °
5 CH LQB o A e A3
===\ Clay: red-brown with gray mottliing, sandy, high /‘ : @ AL
(= N F.
i 1sol o plasticity, firm to stiff. ® =g
Q - 4
d -_" E
2] |2k =
> - M el
o Ls|=F ko)
J . | 2 FE1 3
WA CH —\ Clay: as above. L5 £ 3 =
| 5C ~ ;] 9 ot
. Tep N\ Sand: gray, fine, with medium plasticity clay. C& __r;g
1 CH |\ Sand: gray, fine to medium, saturated. /—-0 T o
10 2 80 0 ’ i
Clay: red-brown with gray motlling as above. . o=
7 =l
: Clay: gray with red-brown mottiing, high
CH plasticily, clean, sliff, moist, B
3 |100] 0 27 :E‘"| :
S B 2
a
i)
L&)
h=
[ =
[+1]
15
20
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EnSarfe/Allen & Hoshall Monitoring Well NBCEO0O83002
Project: ZONE E - Naval Base Charieston Coordinates: 231752290 E, 37546829 N
Location: Charkeston, SC Surface Elevation: 92 feet ms/
Started at 350 on 12-18-95 TOC Elevation: 908 feet ms/
Compieted at 520 on 2-15-95 Depth to Groundwater: 7.8/ feet TOC ~ Measwed: 3/13/96
Driing Method: 4.25" 1D (7.5" 00) HSA with spiit spoon Groundwater Elevation: 127 feet msl
Orling Company: Atlantic Lrling (SC cert #120) Total Wel Depth: 22 feet bgs
Geoingist: B. Blythe Wel Screerc 22 to /L2 feet bgs
o | F Bl n "";; WELL DIAGRAM
=8 =] E - 2! & L
B BulEw o] 81 EI S| 3 GEOLOGIC DESCRIPTION =
SO A E
%E qn 26| n| = | & B
A
g
i Surface conditions: asphalt and gravel in front 3
J of bay door at Bldg. 9. > =l
S o
JEE 3
N |
! g
/, oH | Clay: dark brown—gray with light brown bands, @ ~',:’
o 7 very soft, high organic content, 42 Q
v OH Clay: interbedded black and dark gray, silty, % =]
' ool o 74t PT | high organic content, moist to wet; grades to g_z 5 B
\ peat at bottom of section. S =l =
g [ 2
1 S = O
S R G
> 12 = 1= =
| % CL Clay: gray with brown~orange mottling, sandy., & S >
soft to firm, medium plasticity, wet, . o o
w sC |\ /] h;‘ A 2
Sand: color as above, clayey (soft to firm, low ~ =1
10 > leo!l o plasticity), molst to wet.
Sand: color as above grading to gray-green T
with dark and light brown mottling. H
sC I—I
1 3 (100] O 38 o RE
o
A=
=
(8]
15
20
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EnSafe/Allen & Hoshall Monitoring Well NBCE084001
Project: ZONE E - Naval Base Charieston Coordinates: 23736362 E, 375417.27 N |
Locatlor: Charkeston, SC Surface Elevation: 0.5 feet ms!
Started at 025 on 2-6-95 TOC Elevation: 10.28 feet ms/
Completed at 200 on L2-6-95 Depth to Groundwater: 7.35 feet TOC ~ Measured: 3/13/96
Drfing Method: 4.25" 1D (7.5" 00) HSA with spit spoon Groundwater Elevation: 293 feet ms!
Drifing Company: Allantic Drling (SC cert #(2K0) Total Wel Depth:. 25 feet bgs
Geologist: 8 Blythe Wel Screere 2.5 to 15 feet bgs
o 3 ) E 2 ’g WELL DIAGRAM
n — —t
o 1SulEy z AN g GEOLOGIC DESCRIPTION £
AEEEEIN IR IE 3
Z n=H 6| x| & & w
A )
J 5 5
Surface conditons: asphalt and gravel e he
; %E ‘
o
W 4
N . 2
-8.8 : - I
] / Clay: red-brown with gray mottling, low to c . : %
é CL medium plasticity, high FeOx content, with fine to o M= 2
SW 7 \ medium sand, firm to stiff. /T54 8 E
1 {600 2
l s I
e : [
] &) N =
= B —
P i 2
1 T 0 2
5 =
wn 5
1 O CL : 15 2
1343 Clay: as above. /—-12 5, :
10— tPeld oM Sand: gray with brown mottling, fine to medium, 3
WJ13% muddy, wet. N
2 (100} 0 “A\CL r-\ Clay: red-brown with gray mottling, as above. —g
‘ 4
[«%
(o]
Q
©
[
s3]
15—
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE084002

Project: ZONE £ — Naval Base Charieston

Coordnates: 231738532 £, 37558560 N

Location: Charfeston SC

Surface Elevatior: 9.9 feet ms!

Started at 1345 on 2-6-95

TOC Elevation: 9.7/ feet ms!

Completed at 510 on 12~-6-95

Depth to Groundwater: 610 feet TOC Measwed: 3/13/86

Driing Method: 425”10 (7.5 00) HSA with spit spoon

Groundwater Elevation: 361 feet ms/

Orling Company: Atlantic Orling (SC cert #12/0)

Total Wel Depth: 2.5 feet bgs

Geologist: B Blythe

Welt Screen: 2.5 to L5 feel bgs

. 7 WELL DIAGRAM
o |13 |g|E|-!818 k3
=l 8yl E el B 3 GEOLOGIC DESCRIPTION £
FAECEEIE I A =
= f] nlsn 0| v | o o
) A
" S
o (4
Surface conditons: asphalt and gravel. § N
:
a —t
©
4
2
...... 50 'g
J 711 GP | Sand: light tan, very fine, clean, dry to moist. c ‘n:':;
5 cL | Clay: red with gray mottiing, with fine sand, high 5 °
CH plasticity, firm to stiff, moist; increased sand 2
i las! o "\ content in last 0.4', medium plasticity. _/"42 °
o
e 5
) =
S =
o g
[=4
o 9 N >
R e \ Clay: as above. /—:ng é ™
l SP Sand: gray with brown mottling, medium to =) X
coarse, saturated. 4 R
107 2 20| @ 3
W i
SM Sand: as above, fine to medium, saturated. L 16 :
3 |25] 0 i L _\L
o ;
[1]
Q
=}
c
@
15
20-J
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EnSafe/Allen & Hoshall

Monitoring Well NBCEOS700t1

Project: ZONE £ — Naval Base Chariesion

Coordinates: 231859542 £, 375468.30 N

Location: Charfeston, SC

Surface Elevation: 8.8 feet mst

Started at 805 on K0-1-85

TOC Elevation: 8.66 feet ms/

Completed at /430 on I0-1-85

Bepth to Growndwater: 394 feet TOC

Measwred: 3//3/96

Driing Method: 4.25" 1D (7.5 O0) HSA with spit spoon

Groundwater Elevation: 4.72 feet ms!

Driing Company: Atlantic Orling (SC cert #1210)

Total Well Depth: 3.1 feet bgs

Geologist: P, Baykey

Wel Screenc 3/ to 121 feet bgs

O g . E ] « '? WELL DIAGRAM
2 — | S s
IE 8 Eg § 21 5123 GEOLOGIC DESCRIPTION £
— =
o % = g
%E %g gw F| | 8 & 0
Surface conditions: asphalt parking lot. I %
3
.:_ =
8
—+z [ 2
o L =
g : £
o : - &
~ o
s LEL
51 No recovery In 4.5-8.5' sampie; Auger cuttings ] —|:
consist of marsh clay over that interval, = s
e & Il
1jofo o =l
18 & ) .
! ﬂ, OL | Ciay: dark gray-black, some siit, soft, plastic, 4 g9 i =
|: I ;}:— _\wet. with thinly interbedded silty sanq, light / o- ot ‘3
7 ° -
]|, / oA brown, very fine. E’ =} é
> | o5 o 11727 Clay: dark gray-black with faint, brown, very 1 pec - =
thin, siity laminae, soft, plastic, wet; some marsh =f:
grass from 8.3-8.8'",
10 T ~ 12 A
l :, A Shelby tube (10-12.5): top and bottom —— dark Zf
| : Q oL gray-black clay as abave -- marsh clay =
| i) ™ |
<7 I=F
3 |w00| 0 37 b
| T 47 i
1 e Clay: dark gray-black, some slit, soft, plastic, a [ JL
;: 7 8h wet, with occaslonal very thin, silty laminae; at 3
i /| 15.2', white to gray, very fine to fine/medium p
15 4 100 \ sand, silty, and with blue-green clay. ﬂ—w o
20—
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EnSarfe/Allen & Hoshall Monitoring Well NBCE1000O1
Project: ZONE E — Naval Base Charieston Coordnates: 2318794.32 £, 37475343 N
tocation: Charleston, SC Surface Elevation: 82 fect msl
Started at 555 on 0-I7-85 TOC Elevation: 8.10 feet msi
Completed at 1630 on 0-17-95 Oepth to Groundwater: 378 feet TOC  Measwed: 3/13/96
Driing Method: 4.25"I0 (7.5 OD) HSA with spht spoon Groundwater Elevation: 4.32 feet ms!
Drling Company: Atiantic Dréing (SC cert #(210) Total Well Depthe 125 rfeet bgs
Geologist: 7. Katka Well Screen: 2.5 to IL5 feet bgs
o |2 Q 'g WELL DIAGRAM
Q 18 L
8 E :?; E £l 2 3 GEOLOGIC DESCRIPTION =
s E 8 :
b: E3951% 08 6 8 s :
% = )] ol @ | e g a w
A E]
o
§ &
Surface conditions: asphalt parking lot. T T
~ ‘—.
o __}!
a
o
]
2
=
o
e
5 a
5 32 o
] Sand: light gray with clear quartz grains and 2
many dark mafic minerals, very fine to fine with 2
w trace medium, moderately weli-sorted, some clay 5
pods in upper 0.8', with shell hash, wet. -6 S
1 80 0 \ — g !
- 4
o =
g =
T g £ 2
I ! Clay: dark gray to black, medium plasticity, wood 1) i
i ! fibers throughout, silty, fat, soft, wet—— marsh =) -y
¥, 1: clay. N
2 |wo| o 7l on
10 Al M 5C| Sheby tube (9.8-118"): top and bottom -~
K| : marsh clay as above,
A ol B
1 =l
.‘ 4l 36 .
3 | 100 4.4 N
J ,/ : ! Clay: as above, X
fl o ARG
Al oL S| :
] 4 |wo| o ¢l 56 S [
2t
15—
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE102001
Project: ZONE E — Naval Base Chanieston Coordinates: 23/19237.58 E, 374846.97 N
Locatior: Chaneston, SC Surface Elevation: 89 feet ms/
Started at 1530 on 2-1-96 TOC Elevation: 882 feet ms!
Compieted at 840 on 2-1-96 Depth to Groundwater: 4.2/ feet TOC Measwed: 3//3/96
Dritng Method: 4.25™ 1D (7.5" O0) HSA with spit spoon Groundwater Elevation: 4.61 feet msl
Driing Company: Abiantic Dring (SC cert #1210) Total Well Depth: 2.5 feet bgs
Geologist: & Blythe Wel Screen: 2.5 to 15 feet bgs
o |2 > 8 @ ‘g WELL DIAGRAM
2 |8 5 19 L .
2,80 & 2 Elels GEOLOBIC DESCRIPTION €
g 5 R z :
5i EE3E E 2 o 3 & E
as O 20 o | x| T B
[} f%
Surface conditions: concrete Inside Bidg. 78. -
“\ .S
[: =] A
M ]
X5 L»'.-L':- %’
= [“|2]: o
2 ":F:' =
2 L=l 8
] _J 49 < 12F E’
Clay: black, gray, green and brown, high organic . 2 E
A content, fat, soft. & L=k
5 38 o :[-I-
Sand: gray, medium, saturated (flowing), Oily Li =
J i 80 0 * sheen on surface and oif pocket found in lower { g ™ )y
\ clay section. [ 9 = 5
_ e [EH S
o - o
s 2t g
-9 = = s
W 7’, Clay: black to dark green, some organic debris, g - *
7, high plasticity, soft, moist to wet, =
" 7 7| OH =
/) =
0 2 00| o 7, | X gE
: | 21 H=8
Clay: as above increasing in peat-like organic e 3
| TH# on | content with depth, 3 J:,f"
‘ K/ P L"
] 3 |w00| 0 ¥ 41 S IS 2
Q
o]
[&]
h=}
[=4
[+}]
15 While extracting augers, oify sheen evident from
5-15"
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE106001
Project: ZONE E — Naval Base Charkeston Coordinates: 232034843 £, 373726.32 N
Location: Charleston, SC Surface Elevation: 8.9 feet ms/
Started at KI5 on 10-3-95 TOC Elevatior: 140 feet ms!
Completed at 850 on 10-3-95 Depth to Groundwater: .28 feel TOC  Measured: 3/13/96
Driing Method: 425" 1D (7.5 O0) HSA with spit spoon Groundwater Elevation: L2 feet ms!
Drling Company: Atlantic Drling (SC cert #1210} Total Wel Depth: 17 feet bgs
Geologist: J Wilfams Wel Screen: 7.0 o 180 feet bgs
o g s E N § o E‘ WELL DIAGRAM
=l gg Eu g : E g 3 GEOLOGIC DESCRIPTION £
=
@E H® gg o | e E & B g
)
Surface conditions: asphalt and grave! g
§ Af
x
[®]
>
a.
o ‘—I
=
5 RN
4.4 ]
5] ;5V sC Clay: light to dark gray, sandy, soft. ':9' L
k& CL g | s
s & «
[+
LD
1 50 0
+
-4 =
} Sand: light gray with oxidized zones, clayey. =
5C =
8 = =
10 s [ B
2 |80 0 5 FEH =
7] K el ¥ (=
o S >
> . g —
o ¥l 85 »”
-‘ ._6 3‘:'
o« .. .-'.
3 o=k
48
V/ CL Clay: gray, tight. R
51 o=
sC Sand: gray to medium brown, fine, with soft clay. :
15 62 =
4 80 0 _.'__. :'_:
W -
i
A Y
(=
[40)
(8]
©
c
a
20J
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EnSafe/Allen & Hoshall Monitoring Well NBCE10601D
Project: ZONF E — Naval Base Charleston Coordinates: 232033104 E, 37371L39 N ‘
Location: Charleston, SC Surface Elevation; 85 feet ms/

Started at 440 on B-0+85 TOC Elevation: 1092 feet ms/
Completed at 16855 on 12-01-85 Depth to Groundwater: 972 feet TOC  Measwed: 3/(3/96
Driing Method: Rotasonic (8.5 0D Casing 38" ID Coring Bit) Groundwater Elevation; 120 feet ms!
Driing Company: Affance Environvrental (SC Cert# 889) Total Wel Depth: 329 feet bgs
Geologist: P. Baykey Wel Screen: 23 fo 324 fest bgs
] WELL DIAGRAM
213 |s|E|<'2'8 I
5 SuwlE 5§ 2 3 GEOLOGIC DESCRIPTION =
%E ’:I% gm 0| e % 7]
T Gravel: light gray-brown, ROC, 2 cm size, silty I E§
GM | sandy matrix with some clay. %
1 19 6C - \
7, Clay: dark brown-black with some faint gray N
7 o . \
| CL laminae, some silt, firm, plastic, some brown §
t ll7Z. —~_sandy pits intermixed. /—’-6 §
| \
: 1 % Clay: black with some distinct gray—brown siity %
| | V laminae, soft to firm, plastic, moist to wet; %
i / chemlcal odor; some free product (hydrocarbon) %
| I' 7 on siity pits and rootiets. §
|
5 ! o | 8 | é oL Clay: as above. %
1177 N
Ih / OH %
1
il é at 6.2, decrease chemical odor. §
ik % N
7 §
plif7 Thin sand lens, very fine to fine, at 7-7.1', %
': 7 Clay becomes gray-brown with very fine to fine 5 § -
M \ gray sand in plts and pods. /_"‘ 5 % 3
«© (=]
sSC Sand: brown, very fine, silty, some clay, soft, & %
TR wet; wood at 8.4-8.7’ /—J—J § §
10 2 | 100 4.2 CH | Clay: gray—green with some orange mottiing, L 15 = %
e -\ some silt, plastic, soft, wet. ﬂ £ \
7 oL 5 N
it 4 OH Clay: black, silty, very soft, plastic, sticky, 8 o §
\ occasional grass, brown sandy pits. Va 28 -
rie SM o~
W Al Sand: light gray-brown, very fine to fine, very —35
silty, trace shell fragments, wood in last Q.1
W Clay: green—gray, trace to some sllt, occasional
pods and laminae of sandy silt, soft to firm,
plastic, wet; very stiff with orange mottling from
CL| 13.2-15.
CH
15 |l o Clay: as above with decrease in orange mottling;
sand and silt from 15,2-15.4".
| ¥
W Clay becomes very soft with sandy silt from —85 5
17-19.1. o
1 ML &
S
1 06 g
A CL L
20 CH . 4
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EnSafe/Allen & Hoshall

Monitoring Well NBCE10601D

Project: ZONE E — Naval Base Charleston

Coordinates: 232033L04 £, 37371L39N

Location: Charfeston, SC

Surface Elevation: 85 feet msl

Started at 440 on 2035

TOC Elevation: K92 feet ms/

Compieted at 1655 on L-0-95

Depth to Groundwater: 872 feet TOC Measwed: 3//3/96

Driing Method: Aotasoric (6.5 00 Casing, 3.8" 1D Corng Bit)

Groundwater Elevation: 120 fegt ms/

Oriling Company: Afiance Environmental (SC Cert# 889)

Total Wel Depth. 328 feet bgs

Geologist: P. Bayky

Wel Screen: 23 to 324 feet bgs

g WELL DIAGRAM
o g lg|E|.|8|8 3
EE § E w g g 9 3 GEOLOGIC DESCRIPTION =
5 gg A I g
o& 17, 0w x| T B w
c C
CH 12,1
LrLHY SM Sand: orange-brown, very fine to fine, some silt, ‘—’
.
w Xtrace clay, sofi, moist to wet. —12.0 _}Fﬁ
1 2
3l |
Xz [ s
(&) =l =
> - [+3]
o. bl R fal
o -
A i
=i -|
25 4 (84| 0 85 @ K
Silt: olive=brown, some very fine to fine black =1 B
phosphatic sand, irace to some clay, trace . B
disseminated PO4 nodules, soft to firm, plastic, c :
wet. g b
100 3 S
S g 2
a 1)
—-— _‘.' (2]
3 B >
ML 3
O. '..:.
30T
L.ag deposit at 31.8-32.5". oyster shells, matrix +
supporled in sandy silt as above. ol
v =
7 24 :
/ Siit: olive-brown, clayey, trace very fine sand,
% firm to stiff, plastic, moist to wet; 1-3 cm sitt B g
% ML | pods——Ashiey Formation. a =3
7] CL ® 2
[=4 [=]
35 5 |100| 0 285 ¢ =
)
40
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EnSafe/Allen & Hoshall

Monitoring Well NBCE14500f1

Project: ZONE E — Naval Base Charleston

Coordinates: 231804137 E, 37542422 N

Location: Chareston, SC

Surface Elevatione 8.7 feet msl

Started at 445 on F25-96

TOC Elevation: 863 feet ms/

Completed at 6/5 on F25-96

Depth to Groundwater: 3.88 feet TOC Measured: 3//3/96

Driing Method: 4.25"JD (7.5 OD) HSA with spit spoon

Groundwater Elevation: 4.75 feet ms/

Driing Company: Atlantic Orfing (ST cert #120)

Total Wel Depth: 2.0 feet bgs

Geologist: A, Blythe

Well Screen: 2.0 to IO feet bgs

k%)
o 3- g E _ § @ Z WELL DIAGRAM
EulEyl & Elal3 GEOLOBIC DESCRIPTION £
T E > 2 .
B EESE T & = 2
== 528 & = B & w —
Surface conditions: asphalt ...‘ !
=
" 3 %
o i = N
@[] g
2 :
8] " g
* > [. [=
o Q
o y r=
~ .- g
1 4 £ L
L Clay: blue—-green with black, some medium sand, 42 ) E
5 l: CH —\ﬂrm, molst. /L = R
| SM 35 | §;
oL Sand: black to dark gray, medium, very slity, 5 Y L=
1 Isol o soft, saturated (flowing), small lenses of black a -
organic, fat marsh clay interlayered, = = &
1 ° : =
N pe)
= By
1 -7 o =
1L SM Sand: as above, :
oL =1 -
1 Clay: gray, with red-brown sandy mottling, stiff. B
10 2 1100 0 CL | Clay: as above,
CH '
3 [100] 0 13 I—l g
a 4
(3]
O
=g
4]
15~
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE14501D
Project: ZONE E — Naval Base Charfeston Coordinates: 2318044.60 £, 3756428.07 N
Location: Charieston, SC Surface Elevatior: 8.7 fegt ms/
Started at 090 on 1-23-96 TOC Elevatior: 8.62 feet ms/
Completed at 1020 on +23-96 Depth to Groundwater: 625 feet TOC ~ Measured: 3/13/96
Drfing Method: Aotasonic (6.5" OO casing 38" ID coring bit) Groundwater Elevation: 2.37 feet ms!
Driing Company: Afance Environmental (SC Cert# 889) Total Well Depth: 3! feet bgs
Geologist: B. Biythe Wel Screen: 211 to 30.5 feet bgs
o 5 g > el '? WELL DIAGRAM
m —_ -l o) -
M gu.r = % g 3 GEOLOGIC DESCRIPTION £
ARECFEEN X
QE :]% g(n Ui ae E 3 E!
AN Surface conditions: asphalt road. 1 1
-<.',>yFILL ]
!._o:. \ Fill: black to dark gray, rocks, silty sand, wet. /JVJ
ﬂ'ﬂ.é} SW Sand: tan to gray, fine, silty, wet to flowing.
Plel- -
8.5
;
5 1 44 | 8.5 37
Sand: black, silty, clayey, with gravel and bricks,
1 sC wet,
SM
1 ) 7
/ c Clay: gray-green with red brick fragments, stiff.
H
] 5 5 E
Lost remainder of core. @ °
o (=]
(@]
-3
[« 9
10— g
=
»
2
&
15 2 132]0 83
Clay: gray, fine to medium sand, stiff, maolst.
-~ 74
'3_' Sand: gray-brown, clayey, soft, shell fragments ' o
o: g—ﬁ- and PO4 nodules throughout, wet; shelly hash ‘!FE
iy layer at 17.5". L]
J B 5
Sand: fine to medium, phosphatic, very silty, (j
- gradual increase in phosphatic sand content
| aM | with depth.
20+ 1 L
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EnSare/Allen & Hoshall Monitoring Well NBCE14501D
Project: ZONE E - Nava Base Charfesion Coordnates: 2318044.60 E, 37542007 N
tocatione Charfeston, SC Surface Blevation: 8.7 feet ms!
Started at 0810 on F23-95 TQOC Elevation: 852 fect ms!
Completed at 020 on H23-98 Depth to Growndwater: 625 feet TOC  Measwed: 3/13/96
Driing Methodt Rotasorc (85O0 casing 38" 10 connhg bit) Groundwaler Elevatione 2.37 feet ms/
Driing Company: Afance Environmenta (ST Cert# 888) Total Well Depth: 3f feet bgs
Geclogist: B Blythe Wel Screen:. 2! to 305 feet bgs
) 3 . [7 o @9 r ? WELL DIAGRAM
— — - —
L5 BulE z % HEIE GEOLOGIC DESCRIPTION =
Ca E g g g W =
@ =4 D 2! % et E g o g
k | HRE
A HEE
i.
‘. %:——‘ -A." .
N L NE
X g [
.n g
i‘ a b=k
3 o 5=l
..I T .-' ~‘.'
in 5 A=FS
E‘E o |z
... 5 E -‘ ‘.: o
 § SM. =g S bl &
25 3|60 0 KH ML Sand: phosphatic sand as abave, shelly hash & ™l =
'.E wilh oyster shell fragments at 20.5° (lag bed). 14 2
ot = pE 3
o4 r= ) 4 -
b o ]
& N N
s S R
'.’. -‘_ .':
g Ninl g
:‘r =
M
ﬂ.. ‘.‘. ':.'
N =L
g o
30 4 00| 0 fHi 23
/ Silt. green-brown, sandy, clayey, shell fragmenis Y =)
% throughout section, pits of phosphatic sand in Sl 3l
% upper 1", stiff-~Ashley Formation. %\-
% |
% g
Ea 5 g
Z 2 g
/ 7]
/ 3
% T
Z
7
35 5 (wo| o [ 283
a0
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EnSafe/Allen & Hoshall Monitoring Well NBCE145002
Project: ZONE £ — Naval Base Charieston Coordinates: 231804184 E, 375366.51N
Location: Charleston, SC : Surface Elevation: 8.5 feet ms/
Started at 0/0 on F25-96 TOC Elevation: 8.52 feet ms!
Completed at 150 on 1-25-96 Depth to Groundwater: 354 feet TOC  Measwed: 3/13/96
Driing Method: 4.25"10 (7.5 OD) HSA with spit spoon Groundwater Elevation: 4.93 feet ms/
Drling Company: Atlantic Orng (SC cert #12/0) Total Wel Depth: 20 feet bgs
Geologist: & Blythe Wel Screen: 2.0 to IO feet bgs
A7}
o 8, g E _ g @ f_. WELL DIAGRAM
= gg Euw o : El2l3 GEOLOGIC DESCRIPTION s
o =
%E qJw g% % x| & % ? % .
Surface conditions:; asphalt -
N § '#r‘
Yaldl® |8
& |:l=f o
. = ®
> I J c
a. [=}
g | S EE |3
. .
fo: GP. Sand: brown—gray, gravelly, shell hash and 4.4 5 : B o
SH/ . phosphate pebbles, small wood fragments, » [-]-|:
5 salurated. e 2 [
g P
i |5 o R -
o A=l -
i :: ‘.:. g
7“0' GE. N\ Sand: black, siity, gravelly, with shell hash. —'ig - § ;é
/ SW __ /1 =) o Y g
/ cL Clay: gray, mottled red sandy sectlons, flrm to a - =
stiff, molst.
2 |00 o . 5 :
0 5
7/ Clay: as above, 3
/ CL $
2 31
3 (80| 0 :E—‘
] e KA
(&)
o
[=d
1)}
15—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE145003

Project: ZONE E — Naval Base Charieston

Coordinates: 231797243 £, 375382.0!N

Location: Charkeston, SC

Surtace Elevation: 92 feet ms!

Started at 125 on ~26-96

TOC Elevation: 9./ feet msl

Completed at 1230 an +-26-96

Depth to Groundwater: 3.98 feet TOC

Measured: 3/13/96

DOriing Methodt 4257 1D (7.5" O0) HSA with sp#t spoon

Groundwater Elevation: 5.6 feet ms/

Driing Company: Atlantic Dring (SC cert #1250}

Total Wel Depth: 20 feet bgs

Geologist: & Blythe

Wel Screen: 20 to L0 feet bgs

k7
o 5 - @ § " 2 WELL DIAGRAM
o By E§ sl gl &8 3 GEOLOGIC DESCRIPTION =
o W =] E
%E %g X0 % 2 E g &
Surface conditions: asphalt A ""\
3
S5 bH]® g
o @
E (2]
9) =
> (=3
a o
o =
g @
. = a
B oM | Sand: brown, medium to coarse, silty, wet. [z}
SHW —\FA.B \
5 CH Clay: gray with red-brown sandy mottllng, stiff L4 e 2
\ to very siiff, high plasticity, moist. o N
(53
i 5 | 0 8
g B
22 5 =t =
. @ | o
CH | Clay: as above. gy = = §
SQ(% Clay: gray-green, sandy, stiff to very stiff, o i =
w moist; grades beiween sandy clay and clayey -8 1=
| 2|70 0 \55‘“CL ﬁ
10 B
T CL. Clay: as above.
SC 18
l CH Clay: gray, sliff, moist. »3

20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE172001

Project: ZONE E — Naval Base Charieston

Cooranates: 23/77/9.65 £, 376827.32 N

Location: Charieston, SC

Surface Elevation: &8 feet ms/

Started at 0850 on 0-09-85

TQC Elevation: 858 feet ms/

Completed at /140 on 10-09-95

Depth to Groundwater: 675 feet T0C Measured: 3//3/96

Drifing Method: 4.25"ID (7.5 00) HSA with spét spoon

Groundwater Elevation: 183 feet ms/

Driing Company: Atlentic Drling (SC cert #1210)

Total Well Depth: 3.0 feet bgs

Geologist: 7. Katka

Wel Screen: 3.4 to 24 feet bgs

WELL DIAGRAM
g |slEl-!S g
= Sulfy o £ 5 2 % GEOLOGIC DESCRIPTION s
i % o &
QE g% g% % Y g @
]
Surface conditions: asphalt parking lot. =
[=]
5
Tl } _%'FTU
g [ |- %
R E 2
J tel 5
a | =
J S a
4 o I
5 // CL Clay: tan to olive-brown with orange mottling, K]
siity, low to medium plasticity, soft, some very 33 =)
CH fine to fine sand, moist; increasing sand content v [
7 CL 5.1-5.5' with 1 cm organic-rich layer at 5.5". 103 c 3
1 8| 0 D
W Clay: gray with orange—brown mottling, high o
conc. of FeOx minerals in orange patches, silty, "_’; 5
medium to high plasticity, firm, slightly moist, z =
SC | \| some sand In bottom 0.2" 0 = 9
SM M\ /e ® 3
CH Sand: tan to gray, very fine to fine with trace g =
2 |0l o medium, moderately well-sorted, some Q.75" clay Lo =
10W stringers throughout, some siit, moist. =¥
Clay: gray with orange-brown mottling and FeOx =
1 minerals, silty, high plasticity, firm, slightly moist. B
37 =k
Clay: blue—-green to green—gray, moderately R
ClL | plastic, slity, some medium to coarse sand lenses ISR
| CH at 13" and 13.4°, wet. o ;
o & fii JL
J (88| € =)
15-4 w
]
20+
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EnSafe/Allen & Hoshall

Monitoring Weil NBCE172002

Project: ZONE £ — Naval Base Charieston

Coordnates: 23/7660.15 E, 37589538 N

Location: Charfeston, SC

Surface Blevation: 88 reet ms!

Started at 0855 on I0-06-85

TOC Elevation: 8.50 fegt ms/

Completed at 26 on 10-06-95

Depth to Groundwater: 7.04 feet TOC  Measwed: 3/13/96

Driing Method: 4.25° 10 (7.5” OD) HSA with spit spoon

Groundwater Elevation: {46 feet ms!

Driing Company: Atlantic Driing (SC cert #1210)

Total Wel Depth. 3.0 feet bgs

Geologist: 7. Katka

Wel Screen: 34 to 124 feet bgs

o 3, . E § ‘”g WELL DIAGRAM
= 8 u E§ § ! § GEOLOGIC DESCRIPTION €
i e g
EE gg gm oo e E ol
Surface conditions: asphalt parking lot. 5
(o]
| ‘_l @ <F|
o D ]
o : : a
J 11 -, _'.‘ w
v & [ o
Yo FEE s
SEE |8
5 38 S [F=:
ML Silt: black to brown, highly organlc, trace to |34 g
SM. —\ some very fine sand, low plasticity, moist. [ = =]
SC P
oL ‘\ Sand: light gray to gray-brown, very fine to 25 5
: 00 0 CH fine, clayey, moist. / -2 g
Clay: light gray to green—gray, medium to high 8 5
plasticity, soft, with some fine to medium sand, x =
\| moist. T8 < F e
\ / 5 L B
CL Clay: light gray with orange patches of FeOx e =
CH minerals, high plasticity, soft, dry to moist; with
10— 2 |00l o fine to medium sandy pods in bottom 0.4". 14
/ Shelby tube {10.2-12.7'): gray sandy clay. g
3 |wo| o Z 10
1
v 45
% Clay: brown to light gray and green-gray, trace a
/ CL siit, medium plasticity, firm, dry; some very fine to o
tine, orange-brown sand pods throughout. o
4 (00| 0 7 2 8 g
15
.
1
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE17202D

Project: ZONE E — Naval Base Charleston

Coordinates: 23766220 £, 375858.00 N

Location: Chareston, SC

Surtace Blevation: 8.8 feet ms/

Started at 530 on -2-96

TOC Elevation: &70 fest ms/

Comleted at 700 on +£-96

Depth to Grondwater: 7.27 feet TOC Measwed: 3/13/96

[D¥iing Method Rotasonic (85 0D casing, 38" ID corng bid)

Groundwater Elevation: 143 feet ms/

Driing Company: Aiance Environmental (SC Cert# 889)

Total Well Depth: 284 feet bgs

Geologist: T. Kafka

Well Screen. 84 o 27.9 feet bgs

o1z s LT Ja T | WELL ClacRaM
=) 1 8 S
8,8, 2| & £ ¢ g GEOLOGIC DESCRIPTION £
TR I IR :
%E 3123 B = | B % s w
Surface canditions: concrete LB ' is
GW ROC and gravel: light brown=buff, %
CH concrete/gravel pieces 0.5-2 cm. §
A4 Clay: dark gray 1o blue with brown mottling, very 3.8 %
i‘}' " SM silty, firm to stiff, medium to high plasticity; very ) '§
N oL fine to fine sand blast grit In vpper 0,3, 5-10% F&Z %
JIRE SM sand total in matrl, moist to wet, %
Sand; brown, very fine to fine, slity, high Fe0Ox F‘sj %‘
content, wet, %
5 ] 84 | 3.8 Sand: light brown 1o dark gray, very fine 1o tine, 38 §
blue silty sand stringer at 3-3.2", trace to some %
clay, wet; silty sandy ciay In upper 0.3". %
[ I § -
Clay: blue—green to gray with orange-brown % §
CL mottling, high FeOx content throughout, firm, % o
CH medlum to high plasticity, 10-15% very fine to fine ] %
) . 2 N
sand; sandy grave! layer at 7.3-7.4". T §
5 NN
z N
= N
N
% ;| T N
) _S §
10— 7] §
2 NN
= N
N
| \
\
N
\
N
{
I &
=
<
z
15 2 |45 0 82 2
Clay: color as above, fine to medivm sand
/ increasing from 10-15% to 30-40% in bottom -
/% & | 1715 heavy FeDx content, stitf Lo hard; small~ o
%% medium pebble al 15.8-18.4"; gradational contact 5
A to sandy silt below, o S
A ~ 840000l | 8
".; Sand and silt: olive-brown, 60-70% very fine o - -
14 fine phosphatic sand, some clay, soft, moist to 2 §
2Rl[|l| SM [  wet; <5% very fine Lo fine shell hash lens at ‘)E"S_ =
1 el ]| ML 17.3-17.5'; 5~10% very fine to fine sheil hash lens i
A5 with <5% PO4 noduies at 18.7-18.8". _L J—
‘Az
20
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EnSafe/Allen & Hoshall

Monitoring Well NBCE172020D

Project: ZONE E — Naval Base Charieston

Coordinates: 231766220 E, 375889.00 N

Location: Chareston, SC

Surface Elevation: 88 fest ms!

Started at 1530 on H12-96

TOC Elevation: 8.70 feet ms/

Completed at 700 on I-2-96

Depth to Groundwater: 7.27 feet TOC Measured: 3//3/96

Driing Method: Rotasonic (6.5 00 casing 3.8" ID corng bit)

Groundwater Elevation: 143 feet ms/

Dring Company: Afiance Environmentd (SC Cert# 889)

Totat Wel Depth: 284 feet bgs

Geologist: 7. Katka

Well Screen: .4 {o 27.9 feet bgs

& WELL DIAGRAM
a |2 lg|El-|8|n I
=5 Sulfw 5| 8§ % 3 GEOLOGIC DESCRIPTION €
o ;% g =
%E ‘Jg %g % e E s g
I. Al
i‘- SM— [ ;
Ja ML
24
* :
c s
[+}]
v
8§ F =
o W o
W g I °
o - 5
0 N r”:s
25 3 (620 62 (5 |/ =
*.,' Sand and slit: as above wlith thin lag deposit at o
¢ 5 oM | 26-27" comprised of 5% PO4 nodules (mm size) |
'.E ML and 5-10% oyster shell fragments; gradational B
AL basal contact with Ashley Formation.
d 132
7 Siit: olive—brown, clayey, trace to some very fine
/ to fine sand in upper ', soft to firm, moist; '..-'_
1 % phosphatic sand pits at 28-28.2" and :
/ 28.5'--Ashley Formation. ; ﬂF
7
é 8
(5
30 o
g :
2m
i 9
7 2
7 o
7 .
% =
%
%
35 4 [100] O 4 282
1
]
40—
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EnSarfe/Allen & Hoshall Monitoring Well NBCE525001
Project: ZONE E — Naval Base Charieston Coordinates: 231730L90 E, 37779545 N
Locatiore  Charieston, SC Suriace Blevation: 88 fegt ms/
Started at 1020 on -17-96 TOC Elevation: 969 feet ms/
Completed at /30 on +-17-96 Depth to Groundwater: 500 feet TOC  Measwed: 3//3/96
Driing Method: 4.257 1D (7.5 OD) HSA with spit spoon Groundwater Elevation: 4.69 feet msl
Driing Company: Atlantic Driing (SC cert #1260) Total Wel Depth: 25 feet bgs
Geologist: B Biythe Well Screen: 2.5 to IL5 fegt bgs
B
o 3 g E n § @ | E WELL DIAGRAM
=l %Q Cul @l g B[2] 3 GEOLOGIC DESCRIPTION €
EIE
E & |90 gg % at % 17 g
J Surface conditions: asphalt lot. I ’—4’
| ul-LESd
= g
Y o 3
- 2 -
&) K=
2 2
g 3
£
@A
5 4.8 o
sC Clay: green gray with brown and red Fe0Ox .
CL mottling, firm to stiff, ~50% sand, moist. g
Q =
1 1 0 a >
= T
3 2
7 10 — b
% Clay: as above, very stiff, small sandy lens at 2
8.7'.
% CL
10 2 [100] O /% A
7 1 ek
Clay: as above. I2F
% CL S
. 21 b
L
3 |s0| 0 l SEHGI 2
[a%
1]
(&)
g
c
[}
15—
20
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|
EnSarfe/Allen & Hoshall Monitoring Well NBCE526001
Project: ZONE E — Naval Base (harleston Coordinates: 23/7/85.51 E, 37766337 N |
Location: Chareston, SC Surface Elevation: 48 feet msl |
Started at 106 on 2-29-96 TOC Elevation: 8.6 feet ms
Completed at /30 on 2-29-66 Depth to Groundwater: 4.52 feet TOC  Measwed: 3/13/96
Driing Method: 425" 1D (7.5 OD) HSA with spit spoon Groundwater Elevatiore 4.09 feet msl
Driling Company: Abantic Driing (SC cert #12/0) Total Well Depth: 225 feet bgs
Geclogist: 8 Blythe Well Screen: 25 to L5 feet bgs
9 g . E _ § o :% WELL DIAGRAM
= (SulBy 18l 2l3 GEOLOGIC DESCRIPTION €
[ d
B Eg §§ g 2| g g = E
o= 0|y [47] 2R o 2]
Surface conditions: asphalt I g
T
Well was re-drilled 2/29/96 due to stuck baller in o [ [ _:;_\
well; lithology recorded from previous borehole —}F ?’3 2 §
drilled on 1/3/96. KWell location corresponds to g A e 1 o«
location of 52658003. = = <
4 o |-=]- 6
ooo %E. —\ Sand: red with tan-brown, fine, silty. /Td.e % §
| 3.0 Sand: black, gravelly, muddy, wet. B
g %50 SW o [
©°.-0 S & -
1 |100| 0 & 20 o i
3 M=
o [F &
> ok =
R e B
{ e =T 3
3 S J=fs -
sC Sand: black grading to gray and gray-green, 3
1 CL medium, clayey, flrm to stiff, saturated. ; =)
104 CH R Clay: gray, stiff, moist. /__;2
2|75 o0 5L
22 =)
Clay: gray with FeOx mottling, stiff to hard, with =k
CH medium sand, moist. HEE
3|85 0 38 I e B
Q
[11]
(4
T
[
a
|5T
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE52601D

Project: ZONE E — Naval Base Charkeston

Coordnates: 237186.94 E, 377698.46 N

Location: Chareston, SC

Surtace Elevation: &7 rfeet msl

Started at 0850 on HO4-96

TOC Elevation: 860 feet ms/

Completed at 215 on F04-96

Depth to Grondwater: 634 feet TOC ~ Measwred: 3/13/96

Driing Method: Rotasonic (6.5 00 casing 38" ID coring bit)

Groundwater Elevatione 2.26 feet ms!

Driing Company: Afiance Envirormental (SC Cert# 889)

Total Wel Depth: 58.2 feet bgs

Geologist: 7. Katka

Wek Screen: 482 to 57.7 feet bgs

o 2 ]glz 2| o Z | WELL DIAGRAM
Q | S L
-5 8§J Eg E g Elals GEOLOGIC DESCRIPTION =
=
@E gm gtn n E 2 % B E _
Surface conditions: asphalt road
GC
Gravel: concrete and asphall. L7 7 § \§
o SW. Sand and grave!: with very fine to coarse sand % §
J GC matrix, pebbles and large gravels, dry, poorly Lﬂ § %
sC \ sorted, 0dd odor {note high F1D hits). [ § §
Gravel: concrete fragments with sand and clay. 7 \ §
\ 4 M
/ Gravel and clay: green sandy clay and sility % %
* I %E— mixture, some wood, concrete fragments, coarse N %
sand, some pebbles, sour odor. § §
5 t | 100 | 300 H¥Z 37 N \
YR
N N
N N
1 N R
N
N R
N R
§ N
- N R
5 NN
| E NN
N
2 NRK
| e N § =
o N AN =
10 * NN ¢
= § \\\ o
Q N N
2 |5 NN
‘1 SM. Sand. green-gray to medium gray, fine to - \ %
3 sC medium, moderately well-sorted, with some small o~ % \
/ pebbles, some clay, silty, wet: dark black wood 33 N §
/ with sitt, dark stained at 11.8~-12". § %
/ Clay: olive brown to blue-gray, ~50-60% Fe0x § §
/ CL pods with some flne to medium sand throughout; % %
% trace sand In upper 2' increasing in botiom 1" ; & %
firm to stiff, high plasticity, moist. N N
N N
15 2 | 40 | 105 % o5 § §
SM Sand: light to medium gray with some green, very § §
SC fine to fine, well-sorted, some black phosphatic \ %
3%13) \, sand in matrix {<5%), clayey, wet. /TTU \ \
%5 Sand: light gray to white, very fine to fine, % %
“ i well-sorted, trace silt ; green, medium plasticity % %.
-‘ AT clay partings from 21.2-21.5"; saturated from % %
CBH Sw | - § §
By
M NN
20 K< 1 NN L
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EnSarfe/Allen & Hoshall

Monitoring Well NBCE52801D

Project: ZONE E — Naval Base Charieston

Coordinates: 23/7188.94 E, 377698.46 N

Location: Chareston, SC

Surface Blevation. 8.7 fegt ms/

Started at 0850 on I-04-96

TOC Elevation: 8.60 feet ms/

Completed at 2265 on HO4-96

Depth to Groundwater: 634 feet TOC  Measuwred: 3/13/96

Oriing Method: Rotasonic (6.5 OO casing 38" ID coring bit)

Groundwater Elevation: 2.26 feet ms/

Drifing Company: A¥ance Environmental (SC Cert# 889)

Total Wel Depthe 582 feet bgs

Geologist: T. Kafka

Well Screert. 482 to 57.7 feet bgs

) Sa E E _ § % WELL. DIAGRAM
=h Su £ | 518 § GEOLOGIC DESCRIPTION €
Rt EZ g§ g g2 S| o a
@ g |4 O 0| x| & & L
— \x \
N
N
N N
Y
N N
g\ N
N
N
N N
N N
N
s | | NN
25 3 |85 O 63 % %
< Sand: as above with trace to some medlum sand, L% %
< green clay partings and stringers from 27.5-28", § N
i medium plasticity; at 28", sand becomes medium %] %
4 SP. to coarse, well-sorted, slity, wet. % %
b SM N N
ol
: N
3 5 NN
| 20 2 % §
Sand: olive=brown to yellow—brown with some O § %
SM green, fine to medium with trace coarse, a % % -
304 sC poorly-sorted, with green—gray clayey laminae Q % % 3
- . N 5
t and stringers throughout (1-3mm size), wet. JF-QLB = % N )
[4]
cL Clay: green-~gray, medium to high plasticity, soft g N\ %
CH to firm, some sandy stringers from 31-31.2°, very - % §
IR fine to fine, well-sorted. Vel o § §
sC Clay: dark gray, soft, sility, medium plasticity; 238 \ §
wWith sandy laminae at: 32-32.3, gray, very fine %‘ §
to fine, 32.8-33’, and 33.2-33.5"; 50-60 ¥ sand § §
from 32~33.5", wet. N Q
N
35 4 185 O 7 283 % %
A Interbedded Clay and Sand: sand is dark gray, § §
7 very fine to fine, well sorted with some fine to § %
Z medium, poorly sorted shell hash in upper 3.5 Q §
/ interbedded with dark gray clay, low to medium % §
’, plasticlty, soft to firm, wet; largest clay lenses § %
A QH at 40.8-41, 42.5-43', 43.2-44' and 44.2-44.8", \ \
ZE R
2 R
/ N N
% MR
% )
40 A | 1L NN 4
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EnSafe/Allen & Hoshall Monitoring Well NBCE52601D
Project: ZONE E — Naval Base Charieston Coordinates: 23/788.94 E, 37769846 N
Location: Charleston, SC Surface Elevation: 8.7 feet msl
Started at 0850 on +-04-96 TOC Elevation: 860 fect ms/
Completed at 215 on F04-86 Depth to Grondwater: 634 feet TOC  Measwed: 3/13/%6
Driing Method: Rotasonic (85" 0D casing 38" ID coring bit) Groundwater Elevation: 2.26 feet ms/
Oriing Company: A#lance Environmental (SC Cert# 869) Total Wel Depth: 58.2 feet bgs
Geologist: T, Karka Well Screen: 482 to 57.7 feet bgs
B WELL DIAGRAM
e 13 1glE .18 L
"y 8y E 5 & 2 % GEOLOGIC DESCRIPTION =
el gegE g 2 g
QE o g | | E g 7 w
/ T
7,
2
7 z
L
// %
4 8 °
7, = L
[&]
- QtL > A
/¥ SC & g
P T
7, -
e
v @
45 5 1100 0 7 Q
Y Interbedded Clay and Sand: sand is fine to =
7'l medium with trace to some fine to very coarse ~
] A shell hash; shells 1-2 cm long, wet.
7,
383
1 Clay: dark gray, silty, stitf to hard, some very
7 fine to fine sand stringers and laminae at
% 47.5-48' and 48.5-48.8" 30-40% sand in -+
matrix.
7| CH
/ OH
50 50-51.8": very stiff to hard clay with shells,
Z, trace sand, clean. 2
w a
/ o
[y w
/ 3y | 3 =
1 Interbedded Sand and Clay: sand is very fine to ,‘,,'_J u
2 tine, well-sorted, wet, comprising ~ 20% matrix; o
s clay is dark gray, siity, high plasticity; greatest z
SC sand content 30-40% from 51.3-53". °
OH g
| / hils
=
b7 o
55 8 110G O 4 483
Clay: dark gray, siity, firm to hard, moist,
/ clean—-- dewatered marsh clay.
.‘ 7,
W /s
CH
~)| OH o
Shelby Tube from 60.0 to 82.5 ft.. top and E
Z bottom consist of dewatered marsh clay as o
above, __}r___g
7, (_]
60 7 100 O —L
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EnSafe/Allen & Hoshall Monitoring Well NBCE526002
Project: ZONE E — Naval Base Charieston Coordinates: 23726.78 £, 37761409 N
Location: Charleston, SC Surface Elevation: 87 feet ms/
Started at 1455 on I-16-95 TOC Elevation: 8.5/ feet ms/
Completed at 520 on -6-95 Depth to Groundwater: 82/ feet TOC Measured: 3/13/96
Driing Method: 4.25" 1D (7.5 O0) HSA with spit spoon Groundwater Elevation: 330 feet ms!
Criing Company: Atlantic Oriéng (SC cert #1210) Total Wel Depth. 3 feet bgs
Geologist: B Blythe Wel Screen: 25 to L5 feet bgs
o Z' . E _ § o ? WELL DIAGRAM
h 8§ ,;g g A 3 GEOLOGIC DESCRIPTION =
—
o =
QE gm gm 2l x| B é A 5
Surface conditions: asphailt road x } "J*‘
Sy
mkkLE 5]
. (=] —
[ s o
* 8 b :
o< : o
8] : =
> [=)
g A
52 5 3
5 Sand: gray to dark gray grading to tan and g
brown-red at 4.8', fine, molst. =
& &
38 o
a .
1 70| @ o 2
> <=
e o
2 3 g
CL Clay: red-brown with gray mottling, with fine g by
CH sand, high plasticity, firm to stiff, moist. o
-B
o 2 551 0
7
1 . 13
cL Clay: as above with increasing sand content at =]
CH 12.2' grading to sandy clay. ;
1 24
3|55/ 0 i R I
[ a
1]
(8]
=}
&
15—
1
|
20~
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EnSafe/Allen & Hoshall Monitoring Well NBCE528001
Project: ZONE E — Naval Base Charieston Coordinates: 2316753.96 E, 377407.71N
Locatiore Charkeston, SC - Surface Elevation: 05 feet ms
Started at /435 on 10-27-85 TOC Elevation: 10.38 feet ms!
Completed at 1615 on 0-27-95 Depth to Groundwater: 7,63 feet TOC  Measwed: 3/13/96
Drling Method: 425" 1D (7.5" O0) HGA with spit spoon Groundwater Elevation: 275 feet ms/
Driing Company: Atlantic Drling (SC cert #12/0) Total Wel Depth: 3.5 feet bgs
Geologist: B Blythe Wel Screen: 3.5 to 125 feet bgs
o | > 2| & z WELL DIAGRAM
& 3 5 1818 _
5 18ylE : g £l 2 3 GEOLOGIC DESCRIPTION E
FAECECIE N TR
@\5 éw gm 0| = ng_ 5| B g
5
- o
Surface conditions: asphalt =3
ol
] 2 9
+5 @
1 Z 5
o [
5.8 3 A
ST .E.’..' SM Sand: light brown, brown and orange, very fine, E
bt N silty. Lap =
1 60| 0 ~
[
[13]
o
5 5
g =
124 24 o o
PR SM Sand: light gray-brown, very fine, silty, loose, 3 5
P saturated, flowlng sand; grades into brown silty f hid
sand with Increased organic mud content in 4 g *
2 |67 0 bottom 0.3'.
10
T , 25 e
k : SM Sanda: as above.
1 ' 34 WO
CH Clay: light to dark gray with orange=-brown a
\ zones mixed throughout, very stiff. /——4 5
15— 3 |0 °
[+}}
20—
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EnSarfe/Allen & Hoshall Monitoring Well NBCES53000f
Project: ZONE E — Naval Base Charieston Coordinates: 231646108 £, 37703858 N
Location: Chareston, SC Surface Elevation: 7.8 feet ms/
Started at 330 on FI0-96 TOC Elevation: 7.63 feet ms!
Completed at K45 on -0-96 Depth to Grouxdwater: 837 feet TOC  Measwed: 3/3/96
Driing Method, 4.25" 10 (7.5" O0) HSA with spit spoon Groundwater Elevation: 2.26 feet ms/
Driing Company: Atiantic Driing (SC cert #1210) Total Well Depth: 125 feet bgs
Geologist: 8. Biythe Well Screer: 25 to IL5 feet bgs
o g g E a § @ E WELL DIAGRAM
E Syl E £ 2 3 GEOLOGIC DESCRIPTION £
= o i
By g ¥ g g El
O& 7] »| x| ? w
X
Surface conditions: asphalt parking lot. W l—:*,
3 _C—‘
e 1
e Rt=g 3
- bt ©
(&) —l -
> N c
o Y 8
3.8 g E: &
SC | sand: brown~tan with black laminations, fine to e |1z a
5 g? m\ medium, some clay, moist. /7 217 ::'7’: g:
Peat; black, high organic content, root material, = ia-F
sC - & & |z
f 100 0 moist. s g of
Sand: black to dark gray with brown, fine to ) - 5
mediem, clayey, saturated. g | =
= = °
s [Fy 8
5 5 |2 = -
0~ Sand: light gray to gray, fine to medium, clean, hy
~O':6P' SW no textures, saturated. =
o: -6 =
10 2 |75] 0 2 z
0.0 32 o
o Sand: as above, saturated (flowing). 2]
.0
0| SW H:
O-.-0 I
.0 N s
3 |wo| 0 @2 52 i Y
[~
]
Q
v
c
)]
15
|
20-

Page 1 of |



EnSarfe/Allen & Hoshall

Monitoring Well NBCE53001D

Project: ZONE E — Naval Base Charleston

Coordinates: 231647228 E, 37704197 N

Location: Charleston, SC

Surface Elevation: 7.8 feet ms/

Started at 220 on -22-96

TOC Elevation: 7.58 feet ms/

Completed at 1330 on +22-96

Depth to Groundwater: & feet TOC Measured: 3/13/96

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

Groundwater Elevation; 247 feet ms!

Driing Company: AFance Environmental (SC Cert# 889)

Total Well Depth: 4L3 feet bgs

Geologist: A Bythe

Wel Screen; 3.3 to 40.8 feet bgs

o S‘ . E N § " % WELL DIAGRAM
=l §§ £y : g HEE GEOLOGIC DESCRIPTION <
= =
EE Em é?} | e E g @ E .
1y Surface conditions: asphalt road. N L
! GM N N
1 A GC Gravel: black to dark brown, with medium sand % §
Japi \ and clayey matrix, wet. /188 % %
n?:' T SM. Sand: tan to yellow—orange, fine to medium, % %
ik N N
'.». T GM some gravel intermlxed. § %
Phi< 47 N §
N R
R
N
5 i {60! 0 28 \ §
M Sand: brown, fine, sllity, wet. § %
N
] o 0 17 % §
s Sand: gray, fine to medium, no fines, wet, some % %
.- 0 shell hash intermixed throughout. \ N
N R
559 R
Zon L NR
o7 g NN
"'. ..' > \
952 e NN
00| 5w S N N El
1o 50 2 NN 3
626 N % =
3.'6'? a % N
| %52 = AN
o0 N
e N N
% N N
N
0.0 56 N %
N
N N
N N
15 2 184 0 = 72 N
'?.'6'3 Sand: as above. § §
8. MY
o N R
R
5% N N
Ooo SW \ %
| 25 NN
N
N
6:-6 N N
R N N
0. -0 N %
2ol N N
20 0.0 L NN L
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EnSafe/Allen & Hoshall

Monitoring Well NBCE53001D

Project: ZONE E — Naval Base Charleston

Coordinates: 231647228 £, 37704197 N

Location: Charleston, 5C

Surface Elevation: 7.8 feet ms/

Started at 220 on -22-86

TOC Elevation: 7.58 feet ms!

Completed at £330 on -22-96

Depth to Groundwater: 5/ feet TOC Measwed: 3/13/96

Oriing Method: Rotasonic (85" OO casing, 38" ID coring bit)

Groundwater Elevatior:. 2.47 feet ms/

DOriing Company: Aliance Environmental (SC Cert# 889)

Total Wel Depth: 413 feet bgs

Geologist: 8 Bythe

Well Screen: 3L3 to 40.8 feet bgs

DEPTH

> ‘g WELL DIAGRAM
%] g E _
" & éw 5| & GEOLOGIC DESCRIPTION £
Eé’ g% § i a
& |Odn|Qu| o | » | &
4.2
Interbedded Sand and Clay: gray—green clay,
stiff, molst: with coarse sand to small gravels §
and exiensive shell hash, no fines, wet. 5
o
o
&)
25 3 (00| O z
o
<
=
O
w ©
a Z
- L
<~ c
1]
Fal
Y
A
30
Y
A 1.
= o
- c
=
Interbedded sand and clay: dark gray to black, = oy =)
medium sand, increase in organic content (grass g E_- P
35 4 (100} O ~\ and roots) in clay, less shell hash from 34-35". T2 2 = =
o z
Sand and clay: gray, poorly sorted coarse sand = -
and shell hash, P04 nodules, saturated, = =
interbedded with black, high organic content @ =
clay. Q -
o ot
40 = L
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EnSafe/Allen & Hoshall

Monitoring Well NBCES3001D

Project: ZONE E — Naval Base Charieston

Coordinates: 231847228 £, 37704197 N

Location: Charfeston, SC

Surface Elevation; 7.8 feet msl

Started at 220 on -22-96

TOC Elevation. 7.58 feet ms!

Completed at 1330 on 1-22-96

Depth to Groundwater: &/ feget TOC Measured: 3/13/96

Orifing Method: Rotasonic (65 0D casing, 38" 1D corng bit)

Groundwater Elevation: 2.47 feet ms!

Driling Company: Alfance Environmental (SC Cert# 889)

Total Well Depth: 413 feet bgs

Geologist: A Bythe

Wel Screen: 3(3 to 40.8 feet bgs

o | . gl 3 WELL DIAGRAM
g lg [2lE]lg|2|g - b
EE ég 5% g 2 g 2 é GEOLOGIC DESCRIPTION -
e =
%E 7] %m 17y} g E % a 5
O. S.ﬂ_
327
] \g-l-/ Clay: black, high organic content, stiff, moist—-
Z dewatered marsh clay.
| 7
J /| &8
CH
7,
J /
45 5 [100| 0 4 372
]
]
507
J
55—
|
60
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EnSafe/Allen & Hoshall Monitoring Well NBCE530002
Project: ZONE E — Naval Base Charleston Coordinates: 2318693.79 E, 37726088 N
Location: Chareston, SC Surface Elevation: 97 feet msl
Started at 1050 on ~FI0-G6 TOC Elevation: 953 feet msi
Completed at 1230 on -10-96 Oepth to Grondwater: 888 feet TOC  Measwed: 3/3/96
Driing Method: 4.25" ID (7.5" OD) HSA with spit spoon Groundwater Elevation: 2.65 feet ms!
Driing Company: Atlantic Drling (SC cert #1210) Total Wel Depth: 13.0 feet bgs
Geologist: & Blythe Well Screen: 3.0 to 2.0 feet bgs
o 13 1sl5l.|8 g ‘%‘(WE_LDIAGRAM
5 Sufw u g §l2l3 GEOLOGIC DESCRIPTION £
e = ] % =
Surface conditions: asphalt parking lot. I g,
T
‘_\ A F .4;_\
TEE | e
> FeTf ]
a. . o
2 [Flzik =
52 pREER a
5] Sand: light to dark tan, fine, clean, some red s i=f:
FeOx patches, moist. a F=F:
@ N N
Q .
I} A= -
o0 Ve . hT)
[&)] N A =
> . v -
G A R
15 I = b
Sand: as above changing to light gray at 8.8', 5 I|=) s =
medium to coarse. o
13 ot
Sand: as above becoming slightly clayey. i=f
| sp. FE
} _ SC Hls
1 3 (00| 0 [ a3 pg J
5 Y
a |-
(1]
(8]
O
c
15 o
20—
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EnSafe/Allen & Hoshall

Monitoring Weil NBCE53002D

Project: ZONE E — Naval Base Charleston

Coordinates: 231668726 £, 37728196 N

Location: Charleston, SC

Surface Elevation: &7 feet ms/

Started at 0850 on -07-96

TOC Elevatior: 946 feet ms/

Completed at £2/5 on H07-96

Depth to Groungwater: 8.9/ feet TOC

Measured: 3/13/86

Driing Method: Rotasonic (85" 0D casing, 38" ID corng bit)

Groundwater Elevation: 2.55 feet ms!

Drifing Company: Akance Environmental (SC Cert# 889)

Total Well Oepthe 46.9 feet bgs

Geologist: £. Bayky

Well Screen: 37.0 to 464 feet bgs

1

INFEET
LITHOLOGIC
ANALYTICAL
SAMPLE
SAMPLE NO,

S

OEPTH

% RECOVERY

PID (ppm)

GRAPHIC LOG

GEOLOGIC DESCRIPTION

ELEV. (ft-ms])

WELL DIAGRAM

]

20

40

84

30

Surface conditions; asphalt road.

[’\

Sand: brown, very fine {o fine, trace to some silt,
soft, wet; grades to light brown at 1.I'.

Sand: fight erange-brown, very fine to fine,
some silt, soft, wet.

6.3-6.9" soft and very saturated.

8-0.8"; color becomes gray, still soft and very
saturated.

YTy

o ot

Clay: orange with some gray grading downward
to gray with orange mottling, some silt, trace
sand increasing in content with depth, medium
plasticity, stiff, moist to wet.

Sand: light orange with some light gray, very fine
to fine, some silt and clay decreasing with
depth, soft, wet; 0.1' very thin clay laminae at

12.9". /——17

Sand: lighl orange-brown with some gray laminae
and mottiing, very fine to fine, some silt, soft,
wel to saturated; with occasional very thin clay
laminae (<0.5 cm) light gray in color.

g

2" ID Sch. 40 PVC riser
grout

LTI T T P P g T d Ao PP i T T f T g e T e T

VT 7 e s e e o s e s

L
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EnSarfe/Allen & Hoshall

Monitoring Well NBCE53002D

Project: ZONE E — Naval Base Charieston

Coordinates: 23/16687.26 E, 37728196 N

Locatior: Charleston, SC

Surface Elevation: &7 feet ms/

Started at 0850 on -07-96

TOC Elevation: 846 feet msl

Completed at 2/5 on F07-96

Depth to Grondwater: 691 feet TOC Measured: 3/13/96

Driing Method: Rotasoric (6.5 00 casing 38" ID corihg bit)

Groundwater Elevation: 255 feet ms/

Oriing Company: Affance Enviranvmental (SC Cert# 889)

Total Wel Depth; 489 feet bgs

Geologist: F. Baykey

Well Screen: 37.0 to 46.4 feet bgs

DEPTH

WELL DIAGRAM
GECLOGIC DESCRIPTION

INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPRLE
SAMPLE NO.
% RECOVERY
PID (ppm)
ELEV. (ft-msl}

2{ GRAPHIC LOG
SOIL CLASS

21-22.3" sand becomes gray, very fine to fine,
some silt, with very thin clay laminae decreasing
In frequency with depth, soft, wet.

22.3-286". sand becomes orange, as above with
very thin clay laminae decreasing in frequency
with depth from 22,3-23.7" and 24.8-25".

y A Lmy Lo @ o S

H BA M DA BA BA B, BA B B DA DA B BA M M B B BA

25 3 |100]| O

25-27.6": sand as above with thinly interbedded
clay laminae 1-2 cm thick from 25.7-27.6".

grout

v i Ao bt Sy AP b

7o
Sand and shell hash: light brown grading to

gray-brown with depth, very fine to fine/medium,
trace silt.

30—

2" 10 Sch. 40 PVC riser

30-31.1"; with 4 cm, olive-brown clay laminae.

31.3-32.8" shell hash lens with dark gray sand
and dark gray-black, silty clay, soft, plastic,
wet.

32.9-35" sand becomes dark gray, very fine to
fine, trace to some siit, soft, wet: with some very
thin <0.5 cm clay laminae.

bentonlite

35-38.5"; sand as above wilh occasional shell
fragments; at 35.8', occasional thin clay laminae
<1 cm thick increasing with depth to interbedded
sand and clay lenses.

37.6-37.8": olive-brown clay laminae.

37.8-38.5": sand becomes gray, very fine to
\ fine, some silt, same shell fragments in basal 0.2",

|-288
soft, wel. /

—30.3

T RRRY NS YA RRRVY —
|—— FX-50 sand

Clay: dark gray, some silt, trace very fine sand,
firm, plastic, wel; with occasional very thin

40
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EnSarfe/Allen & Hoshall

Monitoring Well NBCE53002D

Project: ZONE E — Naval Base Charleston

Coordinates: 23/16687.26 E, 37728196 N

Location: Charleston, SC

Surface Elevatior: 97 feet ms/

Started at 0850 on F07-96

TOC Elevation: 846 feet ms!

Completed at 1215 on 0786

Depth to Groundwater: 8.9/ feet TOC Measwred: 3//3/96

Orifing Method: Aotasonc (65" OO casing 38" ID coring bit)

Groundwater Elevation: 255 fegt ms!

Driing Company: Akance Environmental (SC Cert# 889)

Total Well Depth: 48.9 feet bgs

Geologist: P. Baylkey

Wel Screen: 37.0 to 46.4 feet bgs

ANALYTICAL
SAMPLE

SAMPLE NO.
¥ RECOVERY
SOIL CLASS

§

DEPTH
INFEET
SAMPLE

GEOLOGIC DESCRIPTION

WELL DIAGRAM

§°aev. (ft-ms)

SP

sand laminae [ncreasing with depth.

Sand: dark gray, very fine to fine, trace siit,
with shell fragments, soft, wet; occaslonal thin
clay laminae Increasing in frequency with depth;
shell fragments decrease in content with depth.

34.7

45 5 o4} 0O

SW

.0‘ -.0' 0 g
Q..0.-.0..0

Sand: dark gray, very fine to coarse, with shell
fragments, soft, wet

363

‘ﬁ 0.01 slot PVC screen
end cap

55 6 |100| O

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

moist 1o wet; with trace to some very thin sand
laminae (< 4mm) decreasing rapidly with depth;
occasional shell fragments near top of section
~— dewatered marsh clay.

378

1

7 |00

Shelby tube from 55-57.5" top and bottom of
tube is clay as above.

80—

478

FX-50 sand

hole plug
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EnSafe/Allen & Hoshall

Monitoring Well NBCE538001

Project: ZONE E — Naval Base Charkeston

Coordinates; 23/6569.76 £, 37700316 N

Location: Chareston, SC

Surface Elevation: 7.9 feet ms!

Started at 0945 on I-9-95

TOC Bievation: 7.75 feet ms!

Completed at 1055 on I-9-85

Depth to Groundwater: 6,05 feet TOC Measuwred: 3/13/96

Driing Method: 4.25"I0 (7.5” O0) HSA with spit spoon

Groundwater Elevatiore 170 feet ms!

Driling Company: Atlantic Oriing (SC cert #1210)

Total Wel Depth 125 feet bgs

Geologist: T. Karka

Wek Screen: 2.5 to IL5 feet bgs

% |
WELL DTAGRAM
2 2 lslEl_| 8] g
=h Sulgw u| 5| Bl 2|3 GEOLOGIC DESCRIPTION &
SRR g
= QW | e | T &
—x =
Surface conditions: asphalt road 5 5
o
3
o *
>
a \
]
™
[+1]
w
L
=
o
g
& o
(1)
5 5 5
| ] % | a
WA ML Siit: black to brown-black, with very fine to fine -
_Ff SM sand, some clay, molst to wet, with grass and L.B =
l 1Ay o "\ organic material fast 0.3' /_ E
{ i |10l ss L Sand: olive tan to brown, very fine to fine with i g &
) 0.f" wide medium tens at 6.1, well-sorted, wet at _'4 a =
< 8.9" ' Q °
b Yo \ / < 3
SPar] SM | shelby tube (7.5-8.5°): top and bottom - sand A -
a2 as above, =1
2 [100| 0 %M B | =
10—
34 : 34 A=t
i»‘.‘».' Sand: tan to light green-gray, poorly-sorted, g S
"’:":J very fine to medium in upper 0.4' grading to =%
E.;‘.. SM well-sorted, very fine to fine, with trace of shell
LR hash, silty, wet to saturated.
3 |wol o 51 : _J
a y
a Y
o
°
c
1]
ISW
]
|
20
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EnSafe/Allen & Hoshall

Monitoring Well NBCES3801D

Project: ZONE E — Naval Base (harieston

Coordnates: 2318550.07 E, 377007.IN

Location: Charfeston, SC

Surface Elevatior: 7.9 feet ms/

Started at 400 on £-03-85

TOC Elevation: 7.7/ feet msi

Completed at /730 on 2-03-85

Depth to Groundwater: &2/ fest TOC

Measured 3//3/96

Driing Method: Rotasonic (8.5" 0D casing, 38" ID coring bit)

Groundwater Elevatior: 250 feet ms/

Driing Company: Alance Environmental (SC Cert# 889)

Total Wel Depth: 42.8 feet bygs

Geologist: T. Katka

Wel Screen: 329 to 423 feet bgs

DEPTH
INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY

PID (ppm)

GRAPHIC LOG

SOIL. CLASS

GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

WELL DIAGRAM

wn

80

15 3 100

20

Surface conditions: asphailt road

o
o

ety

2 NIV NIV
B

m
—
=
—

Fill and gravek dark brown, very fine to fine
sand and siit matrix, dry, gravel pieces {-2"
dlameter.

—0—10-—0-—0

o=
>
L B )
w
X

Sand; light brown, very fine to fine, slity,
occasional organic-rich clay pods, some gravel,

dry to moist. /'

AR

Sand: dark brown to gray-brown, very fine to
fine, moderately well~sorted, some gravel, black
slity pods/laminae throughout, moist to wet.

e, A WA A DA ]

(22| =2

Gravel/sand: gray becoming olive—-green, silty,

_\ fine sand, gravel looks ke lime/concrete, wet. /_

X

A M A 2
M)
[ 4

Sand: light gray to green—gray becoming dark
brown with orange at 11, very fine to fine, silty,
well-sorted, saturated; black siity pods and rock
fragments at 11.5'-—possible gravel slough from
above.

21

=R
i
2
K
N
g
i
R
iy

L A AE Ait AEAE AS A ]
A BA BA B2 A A A A DA

A A DA DA BA A DA DA BA A

i

Sand: light gray to tan with orange FeOx
patches to olive—green, very fine to fine,
well-sorted, high siit in upper I, saturated.

Sand: light green-gray to gray—green, very fine
to fine, weli~sorted, silty, saturated; some green
to gray clayey pods/laminae throughout with
higher concentration at 18-21',

2 10 Sch. 40 PVC riser
grout

I A2 FA A 7 A A e A A A o A A o A A o A A G A A A A A A .

7 AT T s e o L 7 TP e 7 7T T 7 LT e r 7 F o e 7 e T T L T e ey S YT Y

1
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EnSafe/Allen & Hoshall

Monitoring Well NBCES3801D

Project: ZONE E — Naval Base Charieston

Coordinates: 2316559.07 E, 3770071/ N

Location: Charleston, SC

Surface Elevation: 7.9 feet ms!

Started at 1400 on £-03-95

TOC Elevation: 771 feet ms/

Completed at /730 on 12-03-85

Depth to Groundwater: 52/ feet TOC Measwred: 3/13/96

Driing Method: Rotasonic (6.5 00 casing, 38" 1D coring bit)

Groundwater Elevation: 250 feet ms!

Driing Company: Afiance Environmental (SC Cert# 889)

Total Wel Depthe 42.8 feet bgs

Geologist: 7. Kafka

Well Screen: 329 to 423 feet bgs

Q B WELL DIAGRAM
g g|El =138 <
=[5 &y Eu = & 213 GEOLOGIC DESCRIPTION £
|~ —J
SREAECE o 2 8 E
0% |Jn|Su| 0| e 7y]
TG
Sand: grades to light gray, fine, trace to some
21 g,
SM
5.1
=
- 2
25 4 80| 0 g VAN <
i. Sand: ollve—-brown to ollve-green, very fine to ;
4 fine with trace to some medium at 26' and z
1 [.' 20-20.5', sility, gray clayey pods/laminae of low o
13 to medium plasticity throughout, saturated. -
w Iy 8
lp Q
Fl‘ —
1 Py oM &
.:H sC
"
i X
b
30+ o2 o
X%y "._é
s 2
4
238
%L Clay: olive-green, some very fine to fine sand, 24 _iE_
% Stt \ silty, low to medium plasticity, moist. /-E246
o ]! A
‘l" sSC Sand: medium to dark gray, slity, dark gray clay ¥
©: J SW pods/laminae of low to medium plasticity, soft,
| [c').' |f GM with some shell hash, molst to wet. o8]
Sand/Shell hash: gray to blue-gray, fine to
35 5 20 0 - coarse sand.' very fine to coarse shelts (oyster), L27,1 c
el some gray, silty clay interspersed, wet. o 2
6: T \ / g 3
o ® Sand/Shell hash: as above, all poorly sorted with o 2
T no consistent grain sizes of sand or shell hash z !
2 s . a. >
< T 5 o
S|4 S
o: T
o
o IT
e -
40 lo: -
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EnSafe/Allen & Hoshall

Monitoring Well NBCES3801D

Project: ZONE E — Naval Base Charleston

Coordnates: 2316559.07 E, 377007./| N

Locations Charleston, SC

Surface Elevation: 7.9 feet ms/

Started at 1400 on P-03-85

TOC Elevation: 771 fegt ms/

Completed at /730 on £2-03-95

Depth to Groundwater: &2/ feet TOC Measwred: 3//3/96

Orifng Method: Rotasonic (6.5 00 casing, 38" ID coring bit)

Groundwater Elevation: 250 feet ms!

Driing Company: Afiance Environmental (SC Cert# 589)

Totat Wel Depthc. 42.8 feet bgs

Geologist: 7. Katka

Well Screen; 329 to 42.3 feet bgs

OEPTH

WELL DIAGRAM
MR ELE: ?
5 Suby glg El2]3 BEOLOGIC DESCRIPTION €
[IT)
w %g 55 g gl o 7 = E
= <G| vl | e ?
°[5)] su. z
|. are ? GM 32.8
1 i oL Clay: dark gray, slity, medium plasticity, medium a H 2
| ! 1 SP to coarse sand and fine {o coarse shell hash L 9 o | q
W C{-.O'ZQ \ lenses throughout, poorly sorted, wet. /- 3 % : 9
SW S
0.0 Sand: gray, fine to medium with some coarse, | 340 - L%
CH fine to coarse shell hash, silty, some gray clay, )
| OH 1\ wet. —35.8
Clay: dark gray, black silty laminae, medium _A:_
\ plasticity, soft to firm, large PO4 nodule at 43°
45 5] 85 0 with occaslonal small nodules of 1-2 cm —37.1
\ throughout, wet. /—
71 CH | ¢ /
OH A
/) Clay: as above with PO4 nodule bed at L
, . 38.6
48.2-48.6", some shells, wet; some clasts of
olive—green sandy silt interspersed.
Silt: olive-brown, clayey, trace very fine sand,
soft to firm, effervescence with HCl, some
carbonate concretions In upper 3'—=- Ashley
Formation, g
-
Ky
50— 2
ML
CL
]
55— 7 |00 O 7. 471 Y
60—
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EnSarfe/Allen & Hoshall Monitoring Well NBCES53900f
Project: ZONE £ — Naval Base (harieston Coordinates: 231644251 £, 376903.5I N
Location: Charfeston, SC Surface Elevation: 45 feet ms/
Started at 405 on IF8-85 TOC Elevation: 833 feet ms!
Completed at 530 on 1-6-95 Depth to Groundwater: 7.07 feet TOC  Measwed: 3/13/96
Driing Method: 425”10 (7.5" OD) HSA with spit spoon Groundwater Elevatior: 226 feat ms!
Driing Company: Atlantic Drling (SC cert #£210) Total Well Depth: 2.5 feet bgs
Geologist: 7. Kafka Wel Screen: 2.5 to IL5 feet bgs
o _S‘ g E _ § .'%* WELL DIAGRAM
- E 8g Euw § 2 § % g GEOLOGIC DESCRIPTION =
o g B =
%5 %w 2% 2 x| B g & %
7 E
| Surface conditions: asphalt parking lot 5‘-,_, 5
E T
[}
] g . %(_—’
]
1 22l a
2
5
1 2
= = L o
C 3 cl ] N o
5 W SM Sand: brown to black-brown, very fine to fine, ot
W SC well-sorted, silty, with brown to gray-brown clay 41 3 :
pods, few to trace black rock fragments, moist. 38 o
| T o\ A-EEN
1| 45| 0 RHE M F\ Sand: as above. [ 3 '
K N - —
1E ;i SP Sand: light brown to tan with brown to black g 2
2 (100] O ' mottling, very fine to fine, well-sorted, with 2 e ¥ =
S k-]
orange silty patches and laminations, moist to - s
wet. S d
w :: Wy
No recovery in shelby tube from 8-1f; drive split /J :E
N "
0 Mt \ spoon through same interval, (0
'» %4 SM Sand: blue-gray to yellow-orange, very fine to
: : : fine, moderately well sorted, silty, clayey in
ip[.‘,". upper 0.2, wel: grass and wood fibers in upper
j |woo| 0 0.8', decreasing ctay content in last 1.8, rz ‘
\ saturated. I_I ';",
(=3
2 4
h=
c
'Y
15+
1
20
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EnSafe/Allen & Hoshall

Monitoring Well NBCE53901D

Project: ZONE £ - Naval Base Charleston

Coordinates: 231844102 E, 37680929 N

Locatiore Charleston, SC

Surface Elevation: 8.5 feet ms/

Started at 0820 on -K0-86

TOC Elevation: 9.36 feet ms/

Completed at X020 on FI0-96

Depth to Groundwater: 693 feet TOC

Measured: 3/13/96

Driing Method: Rotasonic (8.5 0D casing 38" 1D corng bit)

Groundwater Elevation: 243 feet ms/

Driing Company: Aliance Environmental (SC Cert# 889)

Total Well Depth: 382 feet bgs

Geologist: 7. Kafka

Wel Screen: 282 to 37.7 feet bgs

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

DEPTH
INFEET

GEOLOGIC DESCRIPTION

ELEV, (ft-msl)

WELL DIAGRAM

]

Surface conditions; asphalt

LEE s

[49]

60| O

Sand: light brown to tan, very fine to fine,
well-sorted, trace siit, moist.

\

Sand: brown to tan, very fine to fine,
well-sorted, high organic matter and pebbles in
upper 0.8', slity brown laminae and pods with
depth, moist to wet; 0.4" of stiff brown clay of
medium plasticity with 5-10% asphalt pieces and
very fine sand at 1.8".

7.7
7.3

-
"l -

LM A MM AL AN A A A N BE A AR S AE M M AE DL 4
st ata T

T A L OV W LA AP AP Lt A ST B Al e e S i e v

Sand: medium brown to medium gray-brown, very
fine to fine, well-sorted, with brown to black silt,
wel.

Becomes orange-brown with some silt and trace
clay at 6",

Color change to light medium gray with tan at
8’

Color change to blue-green at 8' with 0.2' of
soft, low plasticity clay.

Color change to bright orange-brown at i’

45

A M. A
M A 4
oy ot

——x

—_
L d

WA, A
[ 4
IR A

A

3 SM

r L e o AoV v

A
A,

143

20

Sand: yellow—gray to brown-orange, very fine to
fine with trace medium in fining upwards
sequence, silty, saturated, free water zone at
15-17",

2" ID Sch. 40 PVC riser
grout

A A A A e o A A 7 A A o e 2 7 A A o 7 A 7920
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EnSafe/Allen & Hoshall Monitoring Well NBCE53901D
Project: ZONE £ — Naval Base Charieston Coordinates: 23644102 E, 37690929 N
Location: Charkeston, SC . Surface Elevation: Q5 feet ms/
Started at 0820 on HI0-96 TOC Elevation: 836 feet ms/
Completed at 1020 on -10-96 Depth to Groundwater: 693 feet TOC  Measwred: 3/13/96
Oriing Method: Aotasonic (6.5 OO casing 38" ID coring bit) Groundwater Elevation: 243 feet ms!
Driing Company: Afance Environmental (SC Cert# 889) Total Wel Depth: 3682 feet bgs
Geologist: T, Kartka Well Screen: 28.2 to 37.7 feet bgs
o 3‘ 2l o ? WELL DIAGRAM
2 -1 9 8 al
=[5 Syl E 2 % 5 3 GEOLOGIC DESCRIPTION =
A Sg §§ g B g = g
o0& |Jda| Q2w v | = | B & ’ w
13434 20.5=2T7 grain size increases to BU-70% medium !
134 with trace to some coarse. 3
‘AL AL SM 8
be b [w)]
113 21.5-21.7"; grain size decreases to fine with o
1 /[/ CL 30-40% medium size. / |_og !
/ sC Interbedded clay/sand: green—brown, slity clay g o
z CL of medium plasticity with very flne to medium O =
é brown—-grange clayey sand lenses from [M z .g.
J SM 22.5-22.8" and 23-23.4', wet; gray-brown, very 145 =) a
— \ fine to fine sand lens with 10% low plasticity, silty =
clay 23.6-24'", [ 1 @
25 J (80| O 133 155 a
) Sand: olive-yellow, very fine to fine, well-sorted, 2 N
A AL SM N
1 P e 5% very fine shell hash, silty, some low plasiicity
j}' clay, saturated; changes to medium gray with L—W.Z
: .
T /!:ﬁ oL \ fine shell hash at 26", /
b SC Interbedded sand/clay: clay beds are dark | 182
W 3' :: SW ! aray, slity, low/medium plasticity, with 0.3-0.5' —~85 ¥
/!;ﬁ sC thin sand laminae of very fine to fine sand and \
%!g CL <5% very fine to fine shell hash; sand beds are
45 SC light gray, very fine to medium, poorly sorted, |00
oo M with 5-25% very fine to medium shell hash, and
30 2P 4 SC | some thin beds of siity sand with some clay | 07
CL pods; all saturated.
caoed SC —214 e
/ SW —eL7 - = )
J % oL g 5
C = =
G 2 | o PR %
J ot SW Sheils and sand: very fine to very coarse shell 2> z >
o o hash, ciams, and oyster shells up to 5 cm size, = E &
\ trace silty, wet. /'_'24 ® =
< =
o z
35 4 18| 0 =5 265
o Shells and sand: very fine to very coarse shell
] 0.0 hash with trace FO4 nodules; occasional small
6':0-'6 SW -2 cm size slity clay pods, wet.
....'o".. %
o0 O
OV 28 JLE
It / Silt: olive-brown, trace very fine sand, clayey, P =
% stiff, molst to wet— Ashley Formatlon. a
| B 2
7, L —+-2
(_I
" Z €T
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EnSafe/Allen & Hoshall

Monitoring Well NBCES3801D

Project: ZONE E — Naval Base Charleston

Coordinates: 231644102 E, 37690929 N

Location: Chareston, SC

Surface Elevation: 85 feet ms!

Started at 0820 on ~10-896

TOC Elevation: 8.36 feet ms!

Completed at 0020 on H10-96

Depth to Groundwater: 693 feet TOC  Measuwred: 3/13/96

Driiing Method: Rotasonic (85" 00 casing, 38" ID coring bit)

Groundwater Elevation: 2.43 feet ms/

Driling Company. Affiance Environmental (SC Cert# 889)

Total Wel Depth: 382 feet bgs

Geologist: 7. Katka

Well Screen: 282 to 37.7 feet bgs

| ) > 8 =g WELL DIAGRAM
5 AEREAN- g % GEOLOGIC DESCRIPTION <
= gl 3| 8 o :
B2 §§ 2%% e ¥ g
77
é
g
g 2
/ <
%
7
45 5 |100| 0 Z 355
50—
T
557
1
i
80—
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EnSafe/Allen & Hoshall Monitoring Well NBCE542001
Project: ZONE £ — Naval Base (harteston Coordinates: 23/6806.06 E, 376959.02 N
Location: Chareston, SC Surface Elevation: Q0 feet ms/
Started at 0830 on 10-04-85 TOC Elevation: 880 feet ms/
Completed at 1025 on 10—04-85 Depth to Groundwater: 810 fegt TOC Measured 3/13/96
Driing Method: 4.25" 10 (7.5 00} HSA with spit spoon Groundwater Elevation: 2.70 feet ms!
Driing Company: Atlantic Driling (SC cert #1210) Total Wel Depth: 3.5 feet bgs
Geologist: P, Bayky Wel Screen; 35 to 125 feet bgs
o 3 . E § " ‘%’ WELL DIAGRAM
=l gg Eé ¢ E E g 3 GEOLOGIC DESCRIPTION €
|
io %=
%E :lg gm 2] x| B @ 5 _
Surface conditions: asphalt parking lot. n i
[=]
| ‘—I 5 ‘_\
y 1
o B F: N
20 ) @
& [ [: =
R0 | : =
> }of=l o
o f=fr- I=
M o |z} ]
<4 A N o
5] & % SM Sand: dark brown, very fine, silty, loose, moist to A = [=f:
el ] SM _\ wet; increasing vetness at 4.8, /_ ® :
MRl 7| S A
Y P Sand: light brown—gray, very fine to fine, some 32 :g‘ A=f:
—\ silt, loose, wet. [ o :
[ -y - .
1) - N
@ =]
o Bl -
w ) - o
[&] s . =
4 z R -
Sand: light gray with trace of brown mottling, = 2k e
very fine to flne, trace {o some silt, loose, wet. K : 3
R O
2 (100] 0 5 = =L
10 .
4
Sand: light gray, very fine to fine, dense, wet. L
J 5 Y
Clay: gray with orange mottling, slity and sandy a
3 | 100 pits and laminae, plastic, firm, wet; alternating —58 o
15 . kel
fine to medium slity sand and gray clay partings o
from 14.5-14.8".
]
1
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE542002

Project: ZONE E — Naval Base (harieston

Coordinates; 231678124 E, 377028.93N

Location: Charleston, SC

Surface Elevation: 80 feet ms/

Started at 1025 on I0-03-95

TOC Elevatior: 879 feet ms!

Completed at 6545 on 0-03-95

Depth to Groungwater: 83! feet TOC Measuwred: 3/13/96

Oriing Method: 42510 (7.5" 0D} HSA with spiit spoon

Groundwater Elevation: 2.43 feet ms/

Driing Company: Atlentic Orfing (SC cert #1210)

Total Wek Depth: 13.5 feet bgs

Geologist: P. Baykey

Wel Screer: 35 to 25 feet bgs

3 WELL DIAGRAM
NENE €l g b
=5 ém E§ o Eleld GEOLOGIC DESCRIPTION =
g i o g
EE b 173 gm | e g g @
7 \
Surface conditions: asphalt parking lot.
4—1 ‘—‘l—i
@ @
[l (5]
+-& £
o =
: 2
45 S g
5 Sand: light brown—gray, very fine to fine, trace =N
siit, loose, wet, hydrocarbon or solvent odor. & |
3.4 o |
1 73 | 123 ol
= b
[ ;
48] A
U ..
. { z 4 o
Sand: tight brown~gray with occasional brawn < N =
mottiing, very fine to fine, trace silt, loose, wet. © =
5 | >
A o o~
10— 2 | 100 |55.7 1
Due to non-cohesive, saturated sands, unable to
obtaln additlonal ithologic samples. Drilied to ;
depth and installed well. ok
W }]
a
(0]
u [~
15— g N Y
48]
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE542003
Project: ZONE £ — Naval Base Charfeston Coordinates: 2316878.59 E, 37709223 N
Location: Charieston, SC Surface Clevation; 25 feet ms!
Started at B85 an 10-04-85 TOC Elevatione 224 feet mst
Completed at 500 on 0—-04-85 Depth to Groundwater: 661 feet TOC Measured: 3//3/96
Drifing Method: 42510 (7.5 QD) HSA with spit spoon Groundwater Elevation: 263 feet ms/
Driing Company: Atlantic Orilng (SC cert #12/0) Total Wel Depth: 135 feet bgs
Geologist: F. Baykey Wel Screen: 35 o 25 feet bgs
[2) 2= 2 @n "—g WELL DIAGRAM
2] 5 | &2 _ | S s
-5 S éw z £ 5l2l3 GEOLOGIC DESCRIPTION =
= g ] Ig E % = g
%E gm gg 0| r E 3
Surface conditions: asphalt parking lot. =
(=]
5 *—‘
vy
il o A~ ©
o [ @
& [ o
‘%FU : IS
) z | 2
. s | g
5 i sp Sand: light orange-brown, very fine to fine, 2
m\ moist. /_"4'4 &
a
1 140 0O .
&
[+1]
o =
o 2
15 z <
3 ' Sand: light gray to black grading to orange with 5 s
""‘E SM light brown mottling at 8.1, very fine, subhedral, - o
¥ Pt with indistinct laminae of siity FeOx minerals, Lo (=) W
2 |87 (0 \loose, wel. /_ o
10—
SM M\ Ssand: orange, very fine to fine, siity, clayey, —37 ]
SC loose, wet T
L} . . _-.. -J'
QL A
3 a7l o CH Clay: gray with orange mottling, silty, some sand, —48 a
5 with occasional 1 cm pods and thin, indistinct g
T laminae of sand, firm to stiff, plastic, moist to S
wet.
20
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EnSafe/Allen & Hoshall

Monitoring Well NBCE542004

Project: ZONE E — Naval Base Charkeston

Coordnates: 2316906.65 £, 37699L1IN

Location; Charleston, SC

Surface Elevation; 8.8 feet ms!

Started at 0900 on 10-26-95

TOC Elevation: 859 feet ms/

Completed at 300 on 10-26-85

Depth to Groundwater: &7/ feet TOC

Measured: 3/13/96

Oriing Method: 42510 (7.5 OD) HSA with spkt spoon

Groundwater Elevation: 2.88 feet ms!

Driing Company: Atiantic Oriing (SC cert #1210)

Total Well Depth: 130 feet bgs

Geologist: £, Bayky

Well Screen: 30 to 120 feet bgs

3 WELL DIAGRAM
¢ 18lglEl-]|88 z
L5 Sy Euy & & 3 GEOLOGIC DESCRIPTION £
[y
GJE gg 3% g £ a = EI
o 0 <wn [5p] T 73]
) 2
= =)
Surface conditions: asphalt parking lot. 3 RN
24
Q
: 7]
©
&
o
=
[«]
5
4.3 Fal
5-| Siit: dark brown, with very fine sand and trace =
ML of clay, loose, wet; color change to light brown ‘3_’:
from 5.4-8". )
27 =S
{1 | 80| O o
o
S =
[}
J =
> - et
o —f i)
/ Clay: blue green with orange mottling, some silt = h § g
/ CL with some sandy pods, firm, plastic, wet. U‘Cc.; z -
% o | -
10 2 75| 0 & =
J 4 _:. ..:,
Clay: gray and yellow orange, some silt, firm, 3
8L plastic, wet; sandy from 13.6-14.3". :
] H > SN X
5|3
3)75) 0 G
15+ o
20
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EnSafe/Allen & Hoshall Monitoring Well NBCE543001
Project: ZONE E - Naval Base Charieston Coordinates: 23714L17 E, 37709614 N
Location: Charleston, SC Surface Elevation: 8.0 feet ms!
Started at 0840 on K0-18-95 TOC Elevation: 878 fegt ms!
Completed at 0955 on 10-18-95 Depth to Groundwater: £33 feet TOC  Measwed: 3/13/96
Orfing Method: 42510 (7.5” QD) HSA with spit spoon Groundwater Elevation: 2.45 feet ms!
Driing Company: Atiantic Driling (SC cert #1210) Total Wel Depth: 2.5 feet bgs
Geologist: T. Katka Wel Screen: 2.5 to IL5 feet bgs
o |2 >= 8 ’g WELL DJAGRAM
2 |8 3 13
=1 3w Eg é % 5 g GEOLOGIC DESCRIPTION E
o =
EE g% gm 5 = | 8 g & g —
A =
- °
/7] o
L il
Surface conditions: asphalt parking lot. g T
o=
" -'-"#':' _j;—l
o o
HES 8
H= 2 o
s =
[=]
S
A2 § e
5~ E SP. Sand: tan to orange, very fine to fine, i §
3 SM well-sorted, trace silt, clean quartz sand, wet. J-az 5
1 8011 0 =
o
[3)
W z .
o -g'-'
l <T F=
8 : o
V/ Clay: gray to rust brown with orange-brown § 3
// CL mottling, with very fine fine sand, FeOx a =
Z concretions (2.5 cm dia.) and small rock |5 3, *
0] 2 |187|0 \ fragments In bottom 0.5". /_
/ cL Clay: light gray with orange~brown FeOx
CH mottling, very fine to fine sand ienses 0.1~0.2’ @ . :
_\ Lr'ueltt:k throughout, medium to high plasticily, firm, /__5 °
3 |es - S v
15
1
1
20—
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EnSarfe/Allen & Hoshall

Monitoring Well NBCE54800t

Project: ZONE E — Naval Base Charieston

Coordinates: 2316837.93 E, 37676050 N

Location: Charfeston, SC

Surface Elevation: 20 feet ms/

Started at 0930 on 10-17-35

TOC Elevation: 8.77 feet ms!

Completed at M5 on I0-17-95

Depth to Groundwater: 588 feet TOC Measuwred: 3/13/96

Driing Method: 4.25" 1D (7.5 00) HGA wmith spit spoon

Groundwater Elevation: 289 feet ms!

Driing Company: Atlantic Driing (SC cert #1210)

Total Wel Depthc 2.9 feet bgs

Geologist: £ Baykey

Wel Screer: 28 to 119 feet bgs

o g . ; . ?’ WELL DIAGRAM
Q 18| &
.5 8§ E§ é E i § 3 GEOLOGIC DESCRIPTION =
7]
e W = g
E < gm gm | e E 4] w
5
Surface conditions: asphatt, T g,
5 1| [ —;_,l—a
-+ [H: g
o [7z[: o
SlE |2
15 < [ g
| N N Fal
5 P Sand: brown, very fine to fine, silty, some gravel, 4 é 8
SM loose, wet.
cL 8t
sSC Clay: blue-green, with very fine sand decreasing & N e
in content with depth o ATy
1 |100]| o 25 5 Sl
o b B
0>. e ==
3 =] B
1 s | [FRH 8
SP. Sand: orange to gray-brown, very fine to fine, ’ g s oy
1 SM some silt, trace clay. loose, wet. =l
S5 =)
10— =
2 168 | 0 1=
: 28 HER
h . S i
l N g% I~ Sand: as above. 13
N SC |\ Sand: orange-brown, very fine to fine, some siit 34 T
SM and clay, wet. :E_’
3 40 | € s v
(=}
@
[S)
=
@
15
20-]
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EnSafe/Allen & Hoshall Monitoring Well NBCE549002
Project: ZONE £ — Naval Base Charleston Coordinales: 2316693.01 E, 37674368 N
Location: Charieston, SC Surface Blevation: 20 fegt ms/
Started at 350 on 10-9-95 TOC Elevatior: 8.76 feet msl
Completed at 530 on 10-9-95 Depth to Groundwater: 6./ feet TOC Measwed: 3/[3/96
Driing Method: 425”10 (7.5 OD) HGA with spit spoon Groundwater Elevation: 265 feet ms!
Driing Company: Atisntic Oriing (SC cert #12/0) Total Wel Depth: /4.0 feet bgs
Geologist: J Willams Wel Screen: 4.0 to 130 feet bgs
o 5: g E % " ) %’ WELL DIAGRAM
oy g Sy iy gl BB GEOLOGIC DESCRIPTION =
& g v g =
%E 16 g% % 2 g a E
g
©
Surface conditions; asphalt pavement in g
J alleyway between Bldgs. 3 and 5. g
)
e ‘—l
O
w
o} il 7 g
NI & o
— 45 = o
5 :'.'6:: SHW Sand: red, poorly sorted, saturated. E
— 35 H=B
1|50 0 :
s LiEh
"))
G A= -
= i - e 1]
.o{b'.o- SW Sand: as above. 9 i =
o a b= ) o]
2 R e 5
o N s w
g |zl -
10 2130 ST R
SN T i 4
07 gy Sand: light tan, pebbly, saturated.
5 ]51 A
151 3 |s0f o ®
(8]
©
[ =
[y
|
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE548003
Project: ZONE F — Naval Base Charkeston Coordinates: 23166438 E, 376727.91 N
Location: Charkeston, SC Surface Elevation: 89 feet ms!
Started at 000 on 0-9-95 TOC Elevation: 870 feet ms!
Compieted at 26 an 0-9-85 Depth to Groundwater: 609 feet TOC ~ Measured: 3/13/96
Driing Melhod: 4.25" 10 (7.5 OD) HSA with spit spoon Groundwater Elevation: 2.67 feet ms!
DOrifing Company: Atlantic Drling (SC cert #12/0) Total Well Depth: 14.9 feet bgs
Geologist: J Milams Wel Screen: 4.9 o 13.9 feet bgs
B
" 3, g E _ § " Z WELL DIAGRAM
b Buty 5 8 E 2 3 GEOLOGIC DESCRIPTION =
B FEass oo £ oo g
% Z 9%, a ol »| & 73] —
f E
Surface conditions: gravel and asphalt 5 5
W pavemeni. 01:7
N
>
o-
o ‘—’
<
-d —
I G A @
[} s n
il o
1 ~ o ¢ Z
[=]
PN 4.4 z
5 AR Sand: dark brown grading lo light tan, coarse, %_ - o
L h —_ Fal
] Oo O| SW saturated. -
166 =
2'9 _
1 75 0
| !
N |4 E =F a
P Sand: light tan to whitish, saturated. - = =
6.6 SW O : =
. 2 o> Y had M ©
) 8 a. o S
10} s [FRE &
2 80 4] 5 -
S .'.:-
1
SN - 4]
.o Sand: light tan, saturated.
0| SW l':
o0 :
.""o '. " -:-
15 3 |00} o [&=9 81 }1
g : N
(&)
9
[ved
1 [+}]
20
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EnSafe/Allen & Hoshall Monitoring Well NBCE55000f
Project: ZONE E - Naval Base Charfeston Coordinates: 237768372 £, 3771/4.02 N
Location: Charkeston, 5C Surface Elevation: 87 feet msl
Started at 1020 on -15-96 TOC Elevation: 8.54 feet ms!
Completed at /40 on 15-96 Depth to Groundwater: 592 feet TOC ~ Measuwred 3/13/96
Driing Method: 4.25" 1D (7.5" OD) HSA with spiit spoon Groundwater Elevation: 262 feet ms/
Driing Company: Atlantic Orling (SC cert #1210) Total Well Depth: 3.5 feet bgs
Geologist: & Blythe Wel Screen: 35 to 125 feet bgs
7 WELL DIAGRAM
NMEREIF IR I
—_
¥ =
@Z g% gm o | e E g @ g
Surface conditions: asphalt road T g,
g KN
[
@ _~‘_‘|
> Y
o —_
o
3
1 ©
...... 52 =
SP Sand: light gray, medium, clean, dry, fill sand. 47 o
™ f g
. Clay: black to brown with green, low to medlum L 3
5— SC ~ plasticity, firm, moist, with some sand in matrix. Aar
1 [75] 0 ]
V]
3
°
2]
= ki
o =
-7 o v
CL | Clay: as above. 3 = 5
sC ' o 2
CH Clay: green with red and orange mottling, firm to - he
stiff, occasional sand Ienses, moist to wet. \ S I
7]
10— 2 85| 0 =] -
<=N N
| / 23
i / Clay: black, high organic content, soft, wet. -
|7
L[] OH
33 -
] 3 |s0| o0 g
| l 4 N
[=3
(1]
Q
15— o]
G
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCES51001

Project: ZONE E — Naval Base Charleston

Coordinates: 23/7420.84 E, 37659854 N

Location: Charfeston, SC

Surface Elevation: 85 feet ms/

Started at K035 on 0-10-95

TOC Elevation: 8.8 feet ms!

Completed at 200 on 0-10-85

Depth to Groundwater: 4.70 feet TOC Measwed: 3//3/96

Driing Method: 4.25"ID (7.5 OD) HSA with spiit spoon

Groundwater Elevation: 348 feet ms!

Driing Company: Atlantic Driing (SC cert #120)

Total Wel Depth: 2.5 feet bgs

Geologist: & Weatherford

Well Screen: 2.5 to 15 feet bgs

20

o |z g E A % @ ‘0,];5 WELL DIAGRAM
o gg E§ G g & 8|3 GEOLOGIC DESCRIPTION £
5 g g g
%E o 177} g " g » g 7 E
F E
@ &
Surface conditions: asphalt road T
S KN
= AR i
: T
rg - g
TInl 1 =
1L Uil Material: green, sandy, clayey. E 1= o
‘= =
' & = &
54 11860 R
3 L
s [
O. E . 3]
W g [ S
a o I
o = %
Marl: c S I =
. = . 2
ML arl: clayey 3 } - -
" 5 o 1=
P et SM Sand: gray, fine, loose, wet. - -
] 2 Co s :
10 2 (1o0f O 4 Clay: gray~-green, fine, fat, "marsh clay.” 15 =l
w R
AL

end capj
le
I~
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EnSafe/Allen & Hoshall

Monitoring Well NBCES51002

Project: ZOME £ - Maval Base Chareston

Coordnates: 23732628 E, 3766150 N

Locations  Chevieston, SC

Surlace Elevatiore &5 fest my

Started at 1350 on I0-10-85

TOC Elevation:_A.46 feet ms!

Completed at 530 on ID-10-55

Depth to Groundwater; 600 feel TOC  Messued 3/3/96

Driling Melhod: <25 ID (7.5~ 00) HSA with spit spoon

| Groundwster Elevationr 245 feet msl

Oriing Company: Atientic Orling (SC cert Ri2k)

Total wel Depthc 35 feet bgs

Gaclogst: S Weatherford

Wel Screenc 3 (o 2 feet bgs

> 1 7 s T WELL DIAGRAM
Egtgﬂgggg GEOLOGIC DESCRIPTION 'z
= ggm g » E ﬁ .
z
&
Surface conditions: asphall. I T
|
‘ - & |4-& 9
A '}'\. Fill Materiat: sandy, clayey. S u
.'hl u' =
5 {FILL e 5
AN 2 5
54 1 |wo| o = 35 @ =]
= o=
R E

0.01 slol PVC screen

#1 sand filter

&

AN NRN NN AN AN INNERN

L P

28

Sand: brown, green, fine, wel

R'}‘ Fif Material: brown, sandy, clayey, damp.
S
- S5 IFILL
<)
10— 2 |W00| O -

&
end nap—lh:l.l
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EnSafe/Allen & Hoshall

Monitoring Well NBCE55102D

Project: ZONE E — Naval Base Charieston

Coordinates: 2317329.13 E, 37660218 N

Location: Charfeston, SC

Surface Elevatiort 85 feet mst

Started at 1340 on 2-6-95

TOC Elevation: 8.36 feet ms!

Completed at 515 on 12-15-95

Depth to Groundwater: &70 feet TOC

Measwed: 3/13/96

Driing Method: Rotasonic (85" 0D casing, 38" 1D corng bit)

Groundwater Elevation: 2.66 feet ms!

Driing Company: Aliance Environmental (SC Cert # 889)

Total Wel Depth: 267 feet bgs

Geologist: P. Bayey

Wel Screen: 6.8 to 262 feet bgs

= AM
R E 8| g Z WELL DIAGR
=l 8 Em Glgl B 3 GEOLOGIC DESCRIPTION =_
B %g 35 g g g 5 G
a5 O IR 6| x| & bt (1]
|
o [° gm [\ Surface conditions: asphalt /] g is '
N
ROC and gravel: light brown~butf, mean size 7.6 §E E%
15-2 em, sandy and silty matrix. [ N 5&
6.7 §E N
\Sand: brown, very fine to flne, trace silt, soft. /_ § §
N N
NN
N
N
W
N N
N N
NN
5 1t 38| o0 § N
M
NN =
\ °
. NN &
@ N
2 N
2 N
1 = N
=\
: N
2 z N
W < Sand: brown to dark gray~brown, very fine to & %
5 sC fine, slity, some clay, slightly plastic, very soft, o \
10 5 SM wet: with thin laminae of dark gray, soft, plastic, - %
W M . . ™ N
4 silty clay, moist to wet. o1 §
Clay: dark brown-gray, thinly laminated, some §‘
/ silt, plastic, soft, moist to wet; with some §
] / vegetative material; brown sandy pods from %
11.7-13"; gray brown, very fine to fine sand lens \
CL . \ -y
| / from 13-13.5". A
o©
/ £
58 z
ﬂ' SM Sand: gray-brown, very fine to fine, with e L
5 2 | 84| o i3k SP |\ decreasing siit content with depth, soft, wet, 85
SM with wood fragments.
1 Sand. gray, very fine to fine, some silt.
Clay: light brown with some gray laminae, some Y
W sllt, plastic, very stiff, moist to wet; with lenses e I=| S
CL. of gray-brown sand, very fine to fine from Qg = Q.
CH ! 15-15.4', 15.8-16.1" 2 =k 2
0 - g
grades to gray with some light gray mottling o b
from 17.9-19.9' with some orange, sandy FeOx 2
laminae. 5 -L
14 =1
20 g‘.PT
RS
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EhSafe/A//en & Hoshall

Monitoring Well NBCES5102D

Project: ZONE E — Naval Base Chareston

Coordinates: 23/7329.13 £, 37660218 N

Location: Charleston, SC

Surface Elevation: 8.5 feet ms!

Started at B840 on 2-15-95

TOC Blevation: 836 feet ms/

Completed at 1515 on 2-15-G5

Depth to Groundwater: &£70 feet TOC Measured: 3/03/96

Driing Method: Rotasonic (6.5 OO casing 38" 1D corng bit)

Groundwater Elevation: 266 feet ms/

Drifing Company: Alance Environmenial (SC Cert # 889)

Total Well Depth: 267 feet bgs

Wel Screer: 8.8 to 262 feet bgs

DEPTH

Geologist: P, Bayky

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

1 GRAPHIC LOG

WELL DIAGRAM
GEOLOGIC BESCRIPTION

ELEV. (ft-msl

2K |sowouass

ULad A AS J

Sand: orange and gray, very fine to fine, some
siit, firm to soft, wet, with thin clay laminae.

21.8-23.1"

oo o 0 0 0
00000 0. 0.0
[4))]

x

25 3 8l (0

Sand: orange~-brown, very flne to medium trace
coarse, trace silt, soft, wet; fine grained shell
fragments with occasional whole clam shells from

8
Frovelnitlentins

0.01 slot PYC screen

#1 sand pack

88

X910 0-.0..0-.0. [0 O]

w
(@]

SM. Sand: gray and olive-brown, very fine to fine,
siity, clayey, soft, slighlly plastic, wet; with black
\, P04 nodules. /-—17.9

Pranerernrerant

26.4-28.

30

35 4 1100} O

Silt: olive-brown, some very fine sand, clayey,
plastic, stiff, dry to moist; sand decreases with
depth; occasional black sandy PO4 pods from

end capJ

(Ashley Formation)

hole plug

Fm)

‘g
F

5 |100]| O

Shelby tube from 35-37.5'": silt as above {Ashley
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EnSafe/Allen & Hoshall Monitoring Well NBCES55900
Project: ZONE E — Naval Base Charieston Coordinates: 2316538.54 £, 37628346 N
Locatiore Charieston, SC Surface Elevatiore K22 feet ms/
Started at 1340 on I-7-95 TOC Elevation: 265 feet ms!
Completed at 455 on #-7-95 Oepth to Groundwater: 847 feet TOC  Measwed: 3/13/96
Driing Method: 425" 1D (7.5 OD) HSA with spit spoon Groundwater Elevation. 318 fest ms/
Drifing Company: Atlantic Driing (SC cert #1210) Total Wel Depth: 135 feet bgs
Geologist: B Biythe Well Screen: 35 to 125 feet bgs
o g o= © @ ? WELL DIAGRAM
— — - frad
" gg . & £ B 2|3 GEOLOGIC DESCRIPTION € -
Bz § 28 S
QE S0 %% 0| ® g a g
A
Surface conditions: T -g
] " &
[V}
+
g
= AR 4]
1 [ ©
g
¥ ©
z e
. o
5 5
5 52 . ¥al
1 Sand: red-brown, fine to mediu, slity, with FeOx e 3
j w8 SM | siains, moist to wet B :
1 00| O 3.7 S
S
=] ;
2; g I g
glé. Sand: red-brown, medium to medium-coarse, L7 a C =
\ clean, saturated (flowing). /_ E %
2 12T 0 8 5 >~
10— E _,'
| “
| e :
Auger cuttings from 12-14": medlum sand. g
! 1 sp B
] l g
e
15 o L Y
=
(7]
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE558002

Project: ZONE E — Naval Base Charfeston

Coordinates: 231657559 E, 3761852IN

Location: Charieston, SC

Surtace Elevation: 8.3 feet ms/

Started at #40 on IF13-95

TOC Elevation: 953 feet ms!

Completed at 1325 on I-13-95

Depth to Groundwater: 569 feat TOC Measured: 3/13/96

Driing Method: 4.25"1D (7.5 O0) HSA with spit spoon

Groundwater Elevation: 3.84 rfeet ms/

Driing Company: Adlantic Driing (SC cert #1210)

Total el Depth: 25 feet bgs

Geologist: B Blythe

Wel Screer: 2.5 to 15 feet bgs

B WELL DIAGRAM
2 '8 1g/El .18 8 T
b Suwbw g g §El2 3 GEOLOGIC DESCRIPTION =
e E535 5 ¥ e 8 g g
% & v g g » | £ B
A
Surface conditions: concrete T '_4'
S 4
2 b -
8
A=l k)
S =
L. o
=1 =
N e g
A=l a
48 s [z
5] ! Sand: olive-green, very fine, slity, with mottled o FAZF
1 . . o =)
| i or black organic clay layers, saft to firm, moist. ” o
| = ik
. 1 {100| o Rl 33 5
e C=l 5
5 =k =
o ot 2
= 5
l 13 < FEE =
i sC Sand: as above with black organlc clay layers. 5 =l
I o
| oL a  [FE
NA N =
! Q_lr- Clay: black to dark gray, fat, soft, grading into N Rl (&
107 2 |100| o MEEP high organic peat with wood fragments and ~—7 Hm
_\ grass, moist to wet. [ A=F
) 7 MR
,: %___ Clay and Peat: as above ;l
w ' g
e W sM Sand: dark gray, fine to medium, slity, with ,__J :
3 |100| o REL 'l oL organic clay Intermixed throughout, wet.

20

|

g B
end capj{

le

[e—
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EnSafre/Allen & Hoshall

Monitoring Well NBCE55902D

Project: ZONE E - Naval Base Charieston

Coordinates: 23/16569.58 E, 376178.08 N

Location: Charfeston, SC

Surface Elevationy 28 feet ms/

Started at 0900 on +F22-96

TOC Elevation: 254 feet ms!

Completed at 000 on +22-96

Depth to Grondwater: 665 feet TOC Measured: 3//3/96

Driling Method: Aotasonic (6.5 00 casing 38" ID coring bit)

Groundwater Elevationt 2.89 feet ms!

Driing Company: Afance Environmenta (SC Cert# 889)

Total Well Depth: 27 feet bgs

Geologist: B. Blythe

Wel Screen: 22/ to 265 feet bgs

=X
% 3 . E _ § 9 ,‘f_ WELL DIAGRAM
EE gg ;g §: 8 g % § GEOLOGIC DESCRIPTION =
EE Sa gm 7] g E é‘ E
AD. Surface conditions: asphalt N 1
Lo FILL
¢ -9\ Fiil; gray—black gravel and silty sand mixture, 1-8.900001 §
i"¢ - \dry. [ §
l‘r% CL Sand: brown, fing, high silt content, clay %
e R intermixed, firm, molst. 73 g
M
NN
1 N R
NN
5 150 0 [ 48 N N
n;i/ Sand; as above. % §
| i
e N
l.'E N R -
Er’-% 2 § § g
i‘?% < s § 5
37 NN
10— \ b o % %
7 4 | 3 % &
|| Clay: black, high organlc content in form of peat, S § %
| : woody fragments, firm, moist; small medium to 2 % %
I QL | coarse sand lenses at 12-12.5". = § %
| o~
| N
i N
\
\
\
15 2 180 | 0 —52 %
Sand: black, high concentration of peat and %
| organic matter, fine to medlum, %
o \
| PT N 2
] Sand: gray, fine to medium, without organic 5 E
SM. matter, gradational upper contact. a
- p[9-:] SP
} 1Af *
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EnSafe/Allen & Hoshall

Monitoring Well NBCE55902D

Projectt ZONE E — Naval Base Charieston

Coordinates: 23/16569.58 £, 37617908 N

Location: Charfeston, SC

Surface Elevation: 8.8 feet msl

Started at 0900 an 2296

TOC Elevation: 854 feet ms!

Completed at 1000 on +-22-96

Depth to Groundwater: £65 feet TOC Measured: 3//3/96

Drifing Methed: Rotasonic (6.5" OD casing, 38" ID coring bit)

Groundwater Elevation: 289 feet ms!

Oriing Company: A#ance Environmental (SC Ceri# 889)

Total Wel Depth: 27 fest bgs

Geologist: 2 Blythe

Wel Screere 22/ to 265 feet bgs

o WELL DIAGRAM
a é g E — 8 a =
=k 8§ E § sl 5123 GEOLOGIC DESCRIPTION £
Pl o % = g
EE %w g% 0| e E B 7
JsM } il
<] 5P A
17 HES
CH Clay: gray, fat, clean, stiff, some organic oL
1 OH material. 07 -
| i Sand: gray, increase in phosphatic sand g F:-" =t g
([l SM | content, medium grain size, high slit content. ?5’ S @
! B[] M & 18
52 P &
25 3 [83] 0 [ g2 | 2 ke
_,' Sand: as above with 30-40% phosphatic sand z 2
eR|||l 34| content, few oyster shells -~Lag deposit. S o
‘Y ML he)
M| 67 | LG
/% Clay: olive-green, siity--Ashley Formation. }j
% R
% X
l s 2
; :
1 5 2
30 4 (100 O 202 —L

35W

40
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EnSarfe/Allen & Hoshall Monitoring Well NBCES59003
Project: ZONE E ~ Naval Base Charleston Coordinates: 231668581 E, 375853.78 N
Location: Chareston, 5C Surface Elevation: 88 feet msl
Started at 5 on #-16-95 TOC Elevation: 459 feet ms
Completed at 240 on 1-6-65 Depth to Giowndwater: 530 feet TOC  Measwed: 3/13/96
Oriing Method: 4.25"J0 (7.5 O0) HSA with spit spoon Groundwater Elevation: 4.29 feef ms!
Drifng Company: Atlaniic Drfing (ST cert #120) Total Wel Deptte  £25 fee! bgs
Geologist: B Aythe wel Screen 25 to 15 feet bgs
o g E A § p E’ WELL DIAGRAM
g SulCuy g g 3 GEOLOGIC DESCRIPTION g
= T = g :
BEEHE SEIHE 5
=] 5] W e | T o
¥
Surface condiiions: concrete o ‘ i
&= A
rS.] = ks § %“
a. B 1] o —
Y I )
Sl 8
fimd .
ol i z
. .y o
o =
| = S
=E o
. [ X :;-
~ 5. 2 o
B el ILLL  Filk black Lo dark black clay, with sand and small A7 S L=
pieces of brick. /— o
sC Sand: gray te green with black mottling, with low g _
J i leol| o X \ Plasticity clay, moist to wel. /4-33 s g
= [EH @
=4 e a
u 18 OFEE =
| ! Clay: motiled black to dark black, high organic 5 -2 |=f:
I 'l / oL content, fat, soft 1o tirm, high plasticity, molst. g Czf
7] oH = R
I o =z
10 J 2 |00|0 L 2 I o
1 :
— 4 . 12 HEE
! % Clay: as above with bottom (.1' of clayey sand. A=F
J ‘ Il 7 o] ;
| oH K
Wz Lt
27 b
3|75 0 L .
(=¥
m
L&
h=
[ =
[T
151
20
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EnSafe/Allen & Hoshall

Monitoring Welt NBCE55803D

Project: ZONE £ — Naval Base Charleston

Coordinates: 23/6706.58 F, 37584815 N

Location: Chafeston, SC

Surface Elevation. &7 feet ms!

Started at 0835 on +-1-86

TOC Elevation: 864 feet ms

Completed at 0950 on +-1-96

Depth to Groundwater: 7.69 feet TGC

Measured: 3/(3/96

Driing Method: Rotasonic (6.5 0D casing, 38" 1D corihg biY)

Groundwater Elevation: 195 feet ms/

Driing Company: Aflance Environmentsal (SC Cert# 889)

Total Well Deptiv 297 feet bgs

Geologist: T. Karka

Well Screen: 197 to 292 feet bgs

WE| TAGRAM
¢ |13 lglEl. 8| g 'E LL DIAGR
o 8 Eg 5l Blel3 GEOLOGIC DESCRIPTION g
d
g o % o &
EE ':1% ?'t(n g ) E 3
Surface conditions: concrete %\: 3
%E— Clay: brown-orange with gray, 15% very fine to 8 §
M fine sand, silty, medium plasticity, soft to firm. /_ %
J SC Sand: orange-brown to medium brown, very fine §
to fine, silty, 10-20% soft, medium plasticity, L7 §
\ gray clay pods, moist. /_ §
N
\
N
N
\
5 1 | 50| 2 47 g
RN ML Sand: dark brown to gray-brown, very flne to §
Hv. SM fine, very silty, well- sorted, saturated %
ﬂ-“ \ (flowing). /138 §
ML | silt: dark brown-black, 10% very fine sand, some L § E
A low plasticitly clay, high organic content, soft, S § o
ﬁ.'_ \ cohesive, molst. %
P —_
!Ef %h‘ Sand; medium to gray~brown, very fine to fine, g §
F.i moderately well sorted, brown silty laminae (‘3 %
1 ol throughout, wet; fat, sticky clay pods at -5 g_ %
; 8-8.3'and 8.7-B.8". [ o N
10— sC , T N
Sand: light gray, very fine to fine, moderately 5 %
well-sorted, 20-25% low plasticity clay, trace to [—.9 n §
CH _\ some silt, cohesive, wet. f = §
Clay: light gray with orange mottiing, 20-25% 18 o §
FeOx minerals, stiff to hard, high plaslicity, %
trace to some silt, <5% very fine sand, molst to %
wet. §
N
R -~y
15 2 85 | 3.2 53
Clay: as above with increased sand content to 2
J 20%, <5% FeQx content, pits of phosphatic sand s
cH! et wet o
CL o
| ‘L
£ 4 81
A Sand and silt: olive—brown, very fine to fine 2
ib SM. phosphatic sand interbedded wilh olive—-green i
:. ML silt, trace lo some very fine 1o fine shell hash, 2
moderately well soried, some stiff silty clay —08 >
20 I M |\ poas. /— jt il
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EnSafe/Allen & Hoshall

Monitoring Well NBCE55803D

Project: ZONE E — Naval Base Charleston

Coordinates: 2316706.58 E, 37584815 N

Location: Charieston, SC

Surface Elevation: 9.7 feet ms/

Started at 0835 on H1I-96

TOC Elevation: Q.64 feet ms!

Completed at 0950 on ~I-96

Depth to Groundwater: 7.69 feet TOC Measwed: 3/13/96

Driing Method: Rotasonic (6.5 00 casing 3.8" ID coring bit)

Groundwater Elevation: 195 feet msl

Driing Company: A&ance Environmental (SC Certd 889)

Total Wel Depth: 297 feet bgs

Geologist: T. Katka

Wel Screen: 197 to 292 feet bgs

k73
o ;—_1,’ % E _ § ? f. WELL DIAGRAM
=5 g Eul & 5§23 GEOLOGIC DESCRIPTION E
i g g E ! g
EE 56 %,m % x| B é ?
Silt: olive—-green, 25% very fine to fline E
y phosphatic sand, some clay, 5% very fine shell E
J ML hash, low plasticity, soft, moist to wet, s
B3 | .
[}
[ 1}
3
o e
> (1)
[= o
25 3|80 0 K 63 | 3 =
‘,' Sand and slit; ollve=brown, 30-35% very fine to @ v
E.E fine phosphatic sand, moderately well-sorted, ) =
.| occastonal shell fragments from 27.5-29", moist ©
\] to wet,
ll[] M ol
R || M =i
.E,' a =l
i I @ =
)l o |=k
® ) L o) —
103 & [F5f
iz %% Lag deposit: phosphatic sand and silt matrix with 198 I_“J’ I
% 20-30% PO, nodules (-2 cm), 5-10% oyster A,
30 4 1100 O / -5
% shell fragments (<15 cm). 4
% Silt: olive-brown, clayey, no phosphatic sand
% except one 0.1 wide pit at 28.7', stiff grading to
| / very stiff, moist to wet —— Ashley Formation
B :
Q
7 o
| Z :
.‘ é
35 5 [100] O / 253
40—
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EnSarfe/Allen & Hoshall Monitoring Well NBCES558004
Project: ZONE E — Naval Base Chaneston Coordinates: 236633914 E, 376058.49 N
Location: Charfeston, SC Surface Elevatione 89 feet msl
Started at /455 on IFG-35 TOC Elevation: 88! feet ms!
Completed at 700 on I-13-95 Depth to Groundwater: 7.30 feet TOC  Measwed: 3/13/96
Driing Method: 4.25"ID (7.5™ O0) HSA with spit spoon Groundwater Elevation: 151 feet ms/
Drifing Company: Atiantic Oréing (SC cert #(240) Tota Wel Depth: 2.5 feet bgs
Geologist: A Blythe Well Screen:. 25 lo L5 feet bgs
) W A
O 3, g E h § o f ELL DIAGRAM
-k |8ulEwy o 5 B8 3 GEOLOGIC DESCRIPTION £
i~ g § O g
w E =
%E é% gm ;ga » % B w .
* 3
Surface condltions: concrete & 5
W & T
(]
z JE‘__‘
A
™
a
&
J 5
: s
EHER) -4.4 G = o
5] o Sand: fine to medium, clean, with some clay g -
0. -0l SW lenses, moist to wet. @ -
.'-'o'.. a2 :6_. :
i | 87| 0 3 @ -
O. ~—
o g o
4) Z =
9 - =
a. - g
-9 S = 3
Clay: gray with brown mottling in upper 0.6’ 5 = by
inorganic, firm, intermixed with fine to medium, o -
clean sand; grades Into gray to light brown siity :9- =
sand with sandy clay lens at 8.5-10". N -
107 2 |wajo Shelby tube (0.5-115"): top and botiom -- clay -
as above with some sand. E
3 100 0 28 -
Sand: gray with light brown mottling, very fine to
fine, wet.
' R
4 [100| 0 == 48 a
[S]
o
c
[§)
15~
1
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE55804D
Project: ZONE £ — Naval Base (harkieston Coordinates: 231634588 E, 37606142 N
Location: Charleston, SC Surface Elevation: 88 feet ms/
Started at 0950 on 2-04-95 TOC Elevation: &78 reet ms!
Completed at /435 on 2-04-95 Depth to Groundwater: 7.25 feet TOC  Measwred: 3/13/96
Driing Method: Rotasonic (85" 0D casing, 38" ID coring bit) Grouncwater Elevation; 153 feet ms/
Driing Company: Afiance Environmental (SC cert #889) Total Wel Depth: 282 feet bgs
Geologist: T. Katka Well Screen: 18.3 to 27.7 feet bgs
ki)
o S . E ~ § " z WELL DIAGRAM
=3 gm Eg 5§l 2 3 GEOLOGIC DESCRIPTION €
-
o = 5
S EHERE :
A Surface conditions: asphalt
f<">>\ FILL|  Asphalt and RQOC, gravel (-3 cm).
D -
5 7.4
Clay: brown to orange-brown, silty, medium
CH plasticity, moist.
6.3
sp. Sand: tan to light brown, very fine to flne, silty,
SM dry, fill sand.
52
sc Sand: brown with orange mottling, very fine to
SM |- fine, slity, with low to medium plasticity clay, dry P'3
to moist.
5 1 80| 0 3.9
k" \ /"
1 sC. Sand: tan to dark brown, very fine to fine, some
4 SM silt, orange-brown clay pods of 4-5 cm size,
2.4
\ some gravel, dry to moist. -
w 4 8
a (=}
@2
(&)
>
o.
o
T
¥
Q
10 2 (3]0 U ¢
< Sand: olive—-brown to brown, very fine to fine, e
5 gray to orange clay laminae at 12-14', some ™
1 medium sand at 15-15.8’, siity black pods at
i 11-12', wet.
A
;
: ,E oC
SM
gag
G —+
g H
15 ot )
| g 5
89 S =
w | Clay: blue-green with brown mottiing in upper 2, o 2
some very fine to fine sand, siity, soft, low to a
| % g% medium plasticity, moist to wet. g ~ ~*-
% g [
1 o I/ g
0! @ | ©
3 lwol o SM Sand: light gray to green-gray, very fine to fine _ap —%—’o‘. N g
with trace medium phosphatic sand, silty, trace © | w
to some clay, some small pebbles, wet. "J N ﬁ
20 4 0|0 1 A4
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EnSafe/Allen & Hoshall

Monitoring Well NBCES55804D

Project: ZONE £ - Naval Base Charfeston

Coordinates:; 2316345.88 £, 37606142 N

Location: Charkeston, SC

Surface Elevation: 89 feet ms!

Started at 0850 on [2-04-95 TOC Elevation: 8.78 fect ms!

Completed at 435 on 2-04-85 Depth to Groundwater: 7.25 feet TOC  Measwed: 3/13/66

Driing Method: Rotasonic (6.5 0D casing 38" 1D coring bit) Groundwater Elevation: 153 feet ms/

Driling Company: Afiance Environmental (SC cert #889) Total Wel Depth: 282 feet bgs

Geologist: 7. Katka Well Screen: 8.3 to 27.7 feet bgs

o 4 > Q 'g WELL DIAGRAM
1> 3 3 | 8
= €yl Ey E = B 2 GEOLOGIC DESCRIPTION £
-
o o q
g & %% gg 2l = B % o
Recovery mainly slough from 18.5-22.5' as a
result of short runs In order to obtain shelby
tube sample of phosphatic sand.
5 {100| 0O . Be |
' Shelby tube from 22.5-25": top and bottom of S
E.B tube; Slit: olive brown to gray brown, sandy-very 8 -f: o
Q.E flne to fine phosphatic sand. = =f: g
M) - ok hig
EE? 'g _T $
25 8 (100] o [[|[RR ML SR =
Bl SM | Siit: olive-brown, very fine to fine phosphatic o Izl
E:E sand In pits/laminae, clayey, occasional PO4 & |
¢ b nodules (< 1.5 cm) especially 26', coarse white =l
:.E oyster shells, low plasticity, soft, moist to wet. 2 | ) 82
7 85 s [l
/ Silt: olive-brown, clayey, some phosphatic sand :E_] E
% In laminae in upper 1', medium te high plasticity, J
/ firm to stiff, moist--Ashley Formation. lé—‘
7 1100} Q
/ Shelby tube from 29-31.5' consists Ashley
/ Formation as above.
30 %
% ML o
8 |100]| o % CL 2
0 g
é 2
35 8 [100]| O 281
40
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EnSarfe/Allen & Hoshall Monitoring Well NBCES58005
Project ZONE £ - Naval Base Charieston Coordinates: 231846042 £, 37579495 N
Locatiore Charlestan, SC Surface Elevation: K25 feet ms/
Started at 0900 on I-16-85 TOC Elevation: K247 feet mst
Completed at X225 on I-16-85 Depth to Groundwater: 1008 feet TOC  Measured: 3/13/96
Driing Method 4.25"' 1D (7.5 O0) HSA with spit spoon Groundwater Elevations Q4! feet msi
Driing Company: Atlantic Driing (SC cert #1210) Total Well Qepth: 25 feet bgs
Geologist: & Bivthe Well Screen; 2.5 to 15 feet bgs
o | . 8 I "'%5 WELL DIAGRAM
=t |3 2. 2 & B % g GEOLOGIC DESCRIPTION =
¢ lFelze 2| § ¢
@E 7] gm o o» E g 5 E
4 5
Surface condltions: concrete 5 %
& -+
(]
g ]
)
&
2
=
=2
J [
@
WA I o g i
| Sand: dark brown to dark gray, clayey, with o
° i N\SC/ rocky gravel fll. /__5'5 b
X g% Sand: Llan-brown, fine, with low plasiicity clay, hs 3
1|75 0 [\ moist. /] = -
N /38 < g
Shelby tube {8.8-8.1): top —- dark brown fine = c
sand; bottom —— orange to tan sand with p g
. =4 a
1 SC inorganic clay. - : =
2 00| O & =k
14 = =
| e
10 i |
3 -
Sand: light 1o medium gray, fine 1o medium, Zl
SP. clayey: black clayey/ sand mixture of M
sC low/medium plasticlty on bottom of spoon. HE
3 |wo| o = 23 = St
[
]
|
15—
|
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE563001

Projectt ZONE £ — Naval Base Charieston

Coordnates: 2317168.42 £, 37569985 N

Location: Chaneston, SC

Surface Elevation: /L0 feet ms!

Started at 0920 on -30-96

TOC Elevation: K188 feet ms/

Completed at fi55 on —30-96

Depth to Groundwater: 7.68 feet TOC Measured: 3/13/96

Driing Method: 4.25"I0 (7.5" 00) HSA with spit spoon

Grounciwater Elevation: 320 feet ms!

Driling Company: Atiantic Drling (SC cert #(210)

Total Well Depth: 3.0 feet bgs

Geologist: B, Bythe

Well Screert 30 to 120 feet bgs

k3
o g g E N § @ f WELL DIAGRAM
8yl B £l 2|3 GEOLOGIC DESCRIPTION €
=l 2 2 ;
=i g ) g @ o g
g = 7] g %] 2 E é 7
w Surface conditions: concrete T ‘—|
| 3} ~:. g
2 AL s
Y W e
- K (S = - c
] Clay: red to brown with rusty mottiing, medium o % 2
SC| sand, stitf, medium to high plasticity, moist; g 2
J bottom 0.3’ grades to clayey sand of low to 65 5 -
5 medium plasticity. =
{ 50 s} [~
] c & g
@ N B
b .
3] =1
o0 - ':- ‘u-,
g =L =
o 5 =1
b 3 S R &
/é CL Clay: red-brown, stiff, some medium sand, moist » : id
g to wet; tan, fine, clean sand in last 0.1' of 2.3 g W
| ‘ \ sample. [
10W 2 135 0 3
@ _JL.
(&)
=)
c
@

20-
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EnSafe/Allen & Hoshall Monitoring Well NBCE56301D
Project: ZONE £ — Naval Base (harkeston Coordinates: 23715063 £, 37568291 N
Locatior: Chareston, SC Surface Elevatiort /LI feet ms/
Started at 620 on -30-96 TOC Elevation: 10,88 feet ms/
Completed at /10 on 396 Depth to Groundwater: 7.88 feet TOC  Measwred: 3/13/96
Driing Method: 4.25" 1D (7.5" OD) HSA with spiit spoan Groundwater Elevation: 3.00 feet ms/
Oriing Company: Atiantic Oriing (SC cert #120) Total Well Depth: 355 feet bgs
Geologist: B. Blythe Well Screen: 250 to 34.5 feet bgs
3 WELL DIAGRAM
22 lz|El .18y L
8y Euy £ 203 GEOLOGIC DESCRIPTION £
x I HET ‘%‘ B £ 8 ‘
TRELE 2§ 8 2
o n|IWn 0 2 &
Surface condiiions: concrete inside Bldg. 177. p
a
41
Sand: red and brown mottled, clayey, low
ARG Ct plasticity, soft to firm, moist. /"3*5
-0 GW =
Sand: gray to tan, fine to medium, clean, wet to 7 o
! 70 flowing. /— (\_—)
a &
10 E E
] p z
& o
1 =]
~
23
Clay: gray, with medium sand pods throughout,
] CL | low plasticity, dry to moist.
CH
15 2 80 38
20 L | -
CL 8000006+
\\..H]
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EnSafe/Allen & Hoshall

Monitoring Well NBCES6301D

Proiect: ZONE E — Naval Base Charleston

Coordinates: 23/7158.63 £, 37568291 N

Location: Chareston, SC

Surface Elevatiore /L feet ms!

Started at 6520 on 1~-30-96

TOC Blevation: #0.88 feet ms/

Completed at 110 on F3-96

Depth to Groundwater: 7.88 feet TOC Measured: 3//3/96

Driing Method: 4.25" 1D (7.5 0D) HSA with spit spoon

Groundwater Elevation: 3.00 feet ms!

Drifing Company: Atlantic Driing (SC cert #12/0)

Total Well Depth: 355 feet bgs

Geologist: 8. Biythe

Well Screen; 250 to 34.5 feet bgs

=
o |= sl = N § o .E WEL!_ DIAGRAM
5 SwBy S1E1E 83 GEOLOGIC DESCRIPTION €
SR HEERAE I T |
B £33 g o a %
& [Oo|aw o » | & | 6| G ool
R (%l_T —\ Clay: gray, as above. /192
o0 S Sand: dark green-tan, medium to coarse, poorly 5 &
P W1 sorted, with medium to coarse shell hash and 2 5
3 | 100 S phosphate nodules, soft, moist to wet, L e % §
o
A
) _y
5 3
(7]
a
&
25
4'_ |
- 5.9 =
PR Sand: as above. al
0.0 |
1 %6 ow
0.0
0] o
4 |00 e 7s | @ @
3
30 Q 1
1 : :
I
S
o
0. O 219
.0-| gy Sand: light tan—green, as above except for
j o increase in gyster shell content and phosphate | g a
ML nodules, wet. 5
/ =]
15 s | 100 CL Silt: dark olive-green, high sand content, some L-23.9 _JL_ &
dark green sandy pits, molst-—Ashley :‘E—I
J Formation. _‘L
40
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EnSafe/Allen & Hoshall Monitoring Well NBCES563002
Project: ZONE E — Naval Base Charieston Coordinates: 23712331 £, 37573883 N
Location: Chaneston, SC Surface Elevation: 1O feet ms!
Started at 520 on -3+-96 TOC Elevation: %80 feet ms!
Completed at 620 on 1-31-96 Depth to Groundwater: 7.81 feet TOC  Measwed: 3/13/96
Driing Method: 425" 10 (7.5" O0) HSA with spit spoon Groundwater Elevation: 2.99 fegt ms/
Driting Company: Atlantic Orking Total Wel Depth:. 130 feet bgs
Geologist: B Biythe Well Screen: 3.0 to 20 feet bgs
ko
. rg 15| |8 T | WELL DIAGRAY
8 | Sy Elal3 GEOLOGIC DESCRIPTION £
A EEHEE :
B e & E =z o o
o8 nlan 1| G| @
=
o
&
Surtace conditions: concrete T
]
v B ps
—_ n
’ )E—i °
> =
| || s :
_ Clay: red-brown to gray, low to medium - §
’ CL plasticity, firm to stitf increasing in hardness 5
57 CH | with depth, moist. @
1 1 | 100|500 5 c &
V]
(]
g
o ]
z ES
s | 3 [E 2
Sand: gray to red-brown, medium, clean, moist to by & @
wet, some low plasticity clay in bottom of spoon; o - -
_ : evidence of flowing sand in bottom 0.1, |-
f0- 2 | 100 | 300 = : 3
Clay: dark gray to red-brown, very firm to stiff, 5
CH clean. :E_‘ R
3 |00] o 3 § Y
k=)
15+ ®
20{
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EnSafe/Allen & Hoshall

Monitoring Well NBCES563003

Project: ZONE E - Naval Base Charieston

Coordinates: 23/6936.43 £, 37563539 N

Location: Charleston, SC

Surface Elevation: 109 feet ms/

Started at 010 on 2--96

TOC Elevation: 1093 feet ms!

Completed at /20 on 2--96

Depth to Groundwater: 7.58 feet TOC Measwed: 3//3/96

Oriing Method: 425" I0 (7.5 O0) HSA with spit spoon

Groundwater Elevation: 3.35 feef ms/

Oriing Company: Atlantic Orling (SC cert #(210)

Total Well Depthe. 2.5 feet bgs

Geologist: R Blythe

Well Screen: 2.5 to IL5 feet bgs

© ] WELL DIAGRAM
8 B lg|B|=l28 . by
Bl § g GEOLOGIC DESCRIPTION =
TRESELE: 4 g
= o gm o | e E ? w
Surface conditlons: concrete T
<_| ]
Y g )] 8
z [“|7]: o
o I S
> | S
Ll B c
89 S e b5
GM | sand: dark brown-black, gravelly, with muddy 6.4 a2 Fi=f
GCA™\ clay and silt, soft, moist. ﬂ ' & L=t
5 SP a [zt
sSC Sand: yellow—tan, medium, loose, moist, grading H4 . ;“ =1
j T \ to medium to coarse, clayey sand, stiff, moist. /- g NI
J o [ N
z ; 3
| : R s
20 = L S
1 | Sand: yeflow grading to red-brown, medium to p . A
J 1 SP coarse, clayey, soft, wet. 3 *
HO )
10 2 |50 0 {oE
T .1 " bl I
1 8C | sand: as above. L:=F
1 SP 8 S
] Clay: gray with dark mottiing, firm to stiff, sticky, _.-'..b_.';.
CH | high plasticity, moist. A
3lwol| o 21 ]
1 &
3
o Y
c
©
15—
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE566001

Project: ZONE E -~ Naval Base Charieston

Coordnates: 231809503 £, 37605046 N

Locatione Charkeston, SC

Surface Blevation: 8.7 feet ms/

Started at M40 on 0-06-85

TOC Elevation: 8,48 feet ms!

Completed at 610 on 10-06-95

Depth to Grondwater: 686 feet TOC  Measwed: 3//3/96

Driing Method: 4.25"I0 (7.5 OD) HSA with spit spoon

Groundwater Elevation: [62 feet ms!

Driing Company: Atlantic Drling (SC cert #1210)

Total Well Depth: 4.0 feet bgs

Geologist: 7. Karka

Well Screen: 4.4 to 134 feet bgs

j 8 B WELL DIAGRAM
21819/ Fl = 2|8 <
8y Ey gl 3 GEOLOGIC DESCRIPTION =
T E 8 :
B 3T % B g = 0
as ) Bl B 2| T 7] Ty}
A A
] 3
Surface conditions: asphalt parking lot. o N
z T
Q
<
£ ‘—l
&
2 X3
N @
~N 2]
]
il 5
5 3.7 =
7 Clay: light gray with orange to rust-brown 3
/ cL mottling, trace very fine to fine sand, medium
/ plasticity, soft to firm, dry; increased sand
Z content in bottom 0.5 with high FeOx 2.1
1 80 0 concentration, [
c
[T}
i g I
7 Clay: upper 0.3' as above, grading to light gray ” 8 ";
/ with tan to brown mottling, some silt, firm, dry. z §
10— —
2 |1oag o / cL | Sheiby tube (10.2-12.7): top and bottom ~- S
% sandy clay as above.
é -
3 [0 o 38 -
> a5 =k
J / Clay: light gray to gray-green, with very fine A i L
/ CL | sand. medlum plasticity, firm, dry to moist; higher gAY B
4 03| o / sand content in upper 0.3' with some smaii :
15_‘ pleces of gravel. A—S §
2
L
]
20-
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EnSafe/Allen & Hoshall

Monitoring Well NBCES6601D

Project: ZONE £ — Naval Base (harfeston

Coordinates: 2381028 £, 376055.72 N

Location: Charleston, SC

Sirface Elevation; 8.6 feet msl

Started at /410 on 2-16-95

TOC Eievation: 848 feet ms/

Completed at 550 on 12-16-85

Depth to Groundwater: 7.77 feet TOC

Measured: 3/13/96

Driing Method: Rotasonic (6.5 0D casing, 3.8" ID corng bit)

Groundwater Elevatiory 0.77 feet ms!

Driling Company: Afiance Environmental (SC Cert# 889)

Total Wel Depth: 266 feet bgs

Geologist: P. Bayky

Well Screer: /8.7 to 261 feet bgs

ANALYTICAL

DEPTH
INFEET
LITHOLOGIC
SAMPLE
SAMPLE
SAMPLE NO.

% RECOVERY

P10 (opm)

= GRAPHIC LOG

SOIL CLASS

GEOLOGIC DESCRIPTION

ELEV. {ft-msl)

WELL DIAGRAM

20

86

100

20.7

a

2%

.

Surface conditions: asphalt Ve

Gravel: dark brown, pieces up to 1.5 cm, with very
fine sand and silt matrix, graln supported, wet. pur

Sand: brown-black, very fine to fine/medium with 6.7
trace coarse to fine gravel, some slit, moist. /-

\

Sand: brown, very fine to fine with occasional
pebbles, some silt, moist, -5.2

Sand: yellow—gray, very fine to fine, trace to
some silt, moist; with 0.2' lens of dark brown 43
gravel with very fine sandy, silty matrix at 2.8 L 36

stiff, high plasticity, moist.
=

Clay: gray with red-orange horizontal banding,
some silt, with occasional 3 cm sandy pods, very

—

Clay: yellow—gray with orange mottling, some silt,
with very fine to fine sandy pods throughout,
very stiff, plastic, moist: sandy pods from 5-7.6',
and 8,.3-10.5".

FeOx nodules, mean size 0.5 cm, from 8-9".

Clay becomes gray with faint light brown
mottling, some siit, very stiff, plastic, moist; some
orange silt mottling from 10,9-13",

light brown slity pods from 14.4-15",

Clay: gray-green with some brown FeOx mottling,
some silt, very stiff, plastic, moist.

ML

Sand. brown, very fine to fine, some slit, dense, Y
wet; pebbly interval with some sand and black,
very fine P04 nodules at 17.1',

Silt: olive-brown, some clay, some very fine
phosphatic sand, low plasticity, dense, wet; 3 cm
sandy black nodules at 7.4, 22.4",

2" 1D Sch. 40 PYC riser

|0.01 slot PVC screenll‘ﬁ

grout

sle
1

bentionite

FX-50 sand
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EnSafe/Allen & Hoshall

Monitoring Well NBCE56601D

Project: ZONE E - Naval Base Charieston

Coordinates: 23810218 E, 37605572 N

Location: Charleston, 5C

Surface Elevation: 86 feet msl

Started at 410 on 2-16-85

TOC Elevation: 848 feet ms!

Completed at (550 on 12-16—-95

Depth to Groundwater: 7.77 feet TOC Measured: 3/13/96

Drifing Method: Rotasonic (6.5" OO casing, 38" ID coring bit)

Groundwater Elevation: 0.77 feet ms!

Driing Company: Aliance Environmental (SC Cert# 889)

Total Well Depthc 266 feet bgs

Geologist: P. Baykey

Wel Screen: 167 to 261 feet bgs

8 | £y El2|3 GEOLOGIC DESCRIPTION s
FREE R : '
bt 53332 ¥ 2 E & 3
—_ w 73] (32} R a w
1 ML w 556
= o
. ki o bl
as | 8 R i
L= -
3 [ 8
s [z
S g
25 3 {84} 0 8.4 e -
Siit: ollve-brown, some clay, some sand, trace o ||z
1 ML effervesence w/HCI, shell fragments from 2 =]
26-26.8', Increasing in cantent with depth. i l=h
L \ B
/ Siit: ollve-brown, clayey, stiff, medium plasticity, — ——k—
% molst; some black sand from 28.8-28.4'--Ashley
/ Formation.
| é
| %
o é
% o
B :
%
%
é
| .
35 4 1100 0 % 26.4 y_
]
40
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EnSarfe/Allen & Hoshall Monitoring Well NBCE568001
Project: ZOMNE £ — Naval Base Charieston Coordinates: 231679711 £, 37554063 N
Location: Chareston, SC Surface Elevation: K0! feet ms!
Started at 0920 on 1-8-95 TOC Elevation: .01 feet ms!
Completed at /20 on i-8-95 Depth to Groundwater: 587 feet TOC Measured: 3//3/96
Driing Method: 4.25"10 (7.5" 0D) HSA with spit spoon Groundwater Elevation: 4.4 feet ms!
Driing Company: Atlantic Driing (SC cert #£210) Total Well Depth: 126 feet bgs
Genlogist: & Bythe Wel Screen: 26 to L6 feel bgs
o 3 g E _ § 0 E WELL DIAGRAM
B Subu u|ls| 5 23 GEOLOGIC DESCRIPTION £
fiEEar s o f g 3
%E 7] % ;| 0| e E 73] o .
¥ L
Surface conditions; asphalt parking lot 5 §
0 )]
o
J 2 +
\
J ﬁ '7%
A2t o
1=l 2
171 L
- <
c |=F -2
=3 Zl.
5 54 2 = A
Sand: light gray with brown-red (FeOx-rich), s =t
g% fine, with some clay lenses, moist to wet. ] -F
f (00| O 38 g E
[5) -t
> -
a. -
22 | Qg 5
Sand: as above, higher concentration of Fe0x 2 =L =
3P minerals, saturated. & |2 i)
o SC c
. D m
2 100 0 = 7 = @
N k]
10—
-‘ .
] % C e l
/ uttings from 13-15": light gray, moist, fat clay a
(8]
| / cL ®
'57 7 —_—— e — — 49 =
-
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EnSafe/Allen & Hoshall

Monitoring Well NBCES6901D

Project: ZONE E —~ Naval Base Charieston

Coordinates: 231680372 E, 37554555 N

Location: Charieston, SC

Surface Elevation: 0.5 feet ms!

Started at 1055 on F21-96

TAaC Elevatioy. 1025 feet ms!

Completed at 155 on 256

Depth to Groundwater: 816 feet TOC Measured: 3/03/95

Driing Methot Rotasonic (85 Q0 casing, 38" ID corng bit)

Groundwater Elevation: 4.09 feet ms/

Driing Company: Akance Environmental (SC Cert# 889)

Total Wel Depthe 310 feet bgs

Geologist: 7. Kaftka

Wel Screen: 210 to 30.5 feet bgs

o 13 |2lz @ T | WELL DIAGRAM
& 19 L
SuwlEuy G 52 ‘3 GEOLOGIC DESCRIPTION £
SAECECE TN IR A -
as nlTw 0| = E b —
i,l Surface conditions: asphalt [
4 %%t Gravel: 1-2 ¢m size gravel in tan, fine to medium
| sandy matrix with clay and siit, moist, occasional 5
asphalt pleces.
TN e
oL \Sand: bright orange, very fine to fine, clayey, §
ch small asphalt pleces, N N
G Lot ot R
Clay: red~orange to orange, 20% very fine to \ §
fine sand, silty, medium to high plasticity, firm to % %
stiff, moist to wet. % %
' N
5 1 |80 | 0 = 55 § §
3 Sand: erange-brown, very fine to fine, slilty, N N
SM N N
y saturated (flowing). N N
: R
d SC Sand: orange to brown—orange with light gray % \
SM mottling, very fine to fine, moderately &‘ %
well-sorted, silty, soft clayey laminae throughout % %
. N saturated; clay partings at 8.9-7" and 7.5-7.8". o7 % \
Sand: orange to brown-orange, very fine to fine, o § ‘:o?
moderately well sorted, high silt content, trace 2 N 5
W | SM clay, soft, saturated; increase In grain size to g %
| SP fine to medium In boltom 12 {flining upwards). oy §
10 - N
T N
2 N
i - 2 (73] \
Clay: light gray to brown—gray with horizontal =) \
orange banding (FeOx), slity, firm to stiff, 1, %
J medium to high plasticity, moist to wet: with very %
CH fine to trace medium sand in pits, 40-50% In %
upper 0.7° and 50-80% at 13-13.3", §
N
N
] 35 §
%
15 2 |80 0 [ 45 %
E.r Sand: light gray to white, B0-70% very fine to %
¥ fine P04 sand, high slit content, 10-15% oyster N
:.4 shells up to 2.6-3" size, 25~ 30% PO4 pellets, %
LhE saturated. %
3¢ IN
f-'- SM —}:5
MR | ML €
ll. Sand: as above; sand content 70-80%, 15% PO 4 %
.Er nodules, 5-10% fine to medium shelt hash. a
‘ <@
n'ﬂ _¥‘
nr L
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EnSafe/Allen & Hoshall Monitoring Well NBCES56901D
Project: ZONE £ — Naval Base Charieston Coordinates: 231660372 E, 37554585 N
Location: Chareston, SC Surface Elevation: K5 feet msl
Started at 1055 on 2106 TOC Elevation, .25 feet ms/
Completed at /155 on 296 Depth to Growndwater: &18 feet TOC Measured: 3//3/96
Driing Method: Rotasonc (6.5 0D casing, 38" ID corng bit) Groundwater Elevation: 4.09 feet ms/
Oriing Company: Afance Environmental (SC Cert# 869) Total Well Depth: 30 feet bgs
Geologist: T. Katka Wel Screen: 210 to 30.5 feet bgs
. 3 ;C_’.' E n § @ ‘% WELL DIAGRAM
8y £ 5 B 8|3 GEOLOGIC DESCRIPTION £
EE gg §§ % B g g o
g% 6| Sn| 0| » | & g 7]
h Y I
M | L
J J
X3 Sand: olive-brown, 30-40% phosphatic sand in %F A
:E: matrix but also present in pits/stringers, fine to o | E
k] coarse shell hash, small PO 4 nodules, soft to 2 bk
;3'. tirm, very high siit content, low plasticity, wel; g SF
,‘:-, ‘ sandy stringers at 18.6-20", 20.3-20.5', and gl
1 22.4-22.6", = { o}
M 2 R
1.,' SM b [_
“:ﬁ ML s al
1‘ 9‘_’ i’\l \. o
25 3 |0} 0 J.' Sand: as above: phosphatic sand content 3 : =
h.E 60-80% increasing with depth, high silt content, Q : »
!Pi soft o firm, trace to some clay, low plasticity, a t?
:~ wet. S <
p L
s b=
o S
i
3 78
J Wil SM. Lag deposit; sand and siit matrix with 5% P04 r
-‘i ‘:l GM nodules (0.5-1cm), 10X coarse to very coarse 2
; oyster shells (up to 1.5 cm), wet. PRy é" =
30 / Silt: olive-brown, clayey, trace very flne to fine _J g E
/ sand, firm to stiff, occasional very fine to fine LD el
/ phosphatic sand plts at 30.8°, 30.8°, and 31,
/ moist to wet-—Ashiey Formation.
i
nm
| % cl
Z
1 %
35 4 100 o [z 245
40~
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EnSafe/Allen & Hoshall

Monitoring Well NBCES69002

Project: ZONE £ — Naval Base Charkesion

Coordinates: 2318608.97 £, 37546388 N -

Location: Chaneston, 5C

Surface Elevation: &2 feet mal

Started at 0920 on H-8-85

TOC Blevation: 876 fect ms/

Completed at 20 on #-5-85

Depth to Groundwater: 366 feet TOC  Measwed, 3//3/96

Cring Method: 4.25"' 0 (7.5 O0) HSA with spkt spoon

Groundwater Elevation: 510 feet ms/

Driing Company: Atlantic Driing (SC cert #1210)

Total Wel Depthe 125 feet bgs

Geologist: 7. Kafka

Well Screen; 25 to N5 feet bgs

DEPTH

INFEET
LITHOLOGIC
SAPLE
ANALYTICAL
SAMPLE
SAMPLE NO,
X RECOVERY
PID (ppm)
GRAPHIC LOG
SOIL CLASS

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV, (ft-msl)

Surface conditlons; asphall parking lot

PVC Riger -

e
>« rb' grout
bentonlle seal

RS RA
(93
0

Sand: orange to brown—orange, very fine to fine,
well-sorted, clear, quartz gralns, trace clay,
silty, wel.

2]

i |100| O

wet.

Sand: brown to gray-brown, very fine to fine, 24
well-soried, increasing clay tn gray siringers, /_
H4
e

>

Shelby tube [(7.5-0.5') Sand: orange to gray,
saturated.

2" ID Sch, 40 PVC, Q.01 slol screen
#1 sand filter

2 (00| 0
10—

21

x
yu
M _Ad ]

ay

WS, A
. J
\J

Sand: orange to orange-brown, very flne to fine
with trace medium, clear, anhedral to subhedral
SM quartz grains, moderately well-sorted, with silty,
clayey gray to redish-gray clay pods

1 3 |100] 0 throughout, saturated. /-'4-|

20—

end capji
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EnSafe/Allen & Hoshall Monitoring Well NBCE570001

Project: ZONE E — Naval Base Charieston Coordinates: 2316760.59 £, 3754ILI7T N
Locatiore Charieston, SC Surface Elevation: /L5 feet ms!
Started at 345 on -5-96 TOC Elevation: 135 feet ms!
Completed at 1420 on -15-96 Depth to Groundwater: 826 feet TOC ~ Measured: 3/13/96
Driing Method: 4.25" 1D (7.5" OD) HSA with spit spoon Groundwater Elevation: 209 feet ms!
Driling Company: Atiantic Driling (SC cert #£2/0) Total Wel Depth; 25 feet bgs
Geologist: A Blythe Well Screen: 2.5 to 15 feet bgs
z GRAM
) S! 2 E _ § @ E WELL DIA
oy 8| Ewy =1 5l2|3 GEOLOGIC DESCRIPTION E
o )
T S‘g SE g gl a é = Ej
0 |dun|an| 0| = @
]
Surface conditions: asphalt parking lot. —I g,
ﬂ T
Coal iayer underneath asphall. o F —}{‘—_]
<X 2 i ™
bl A et 3
Sl 2
= Z
o - o
ry 75 Sy e
cL|. Clay: red with gray mottiing, low plasticity, with e z
SC | fine to medium sand, moist {o wet. @ izt
54 8.4 (=1 s
c = . : .
U N -
1 1 |ss| o0 w 1=
& =)
L - -
| SR A
J = .-
35 5 = @
Sand: red and gray, medium, saturated S ‘I= iid
J {flowing). o] »
10— 2 |80 0 =k
5 B E.’
Sand: as above. |=F
= ki
1_2 L
3 85 0 .
) Y
(8]
o
el
W
15
]
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE570002

Project: ZONE £ — Naval Base (harieston

Coordinates: 236833.06 E, 37520225 N

Location: Charfeston, SC

Surface Elevation: 132 feet ms/

Started at S5 on I-7-95

TOC Elevation: 8£67 feet ms/

Compieted at B30 on I-7-95

Depth to Groundwater: 1058 feet TOC  Measwred: 3/13/96

DOriing Method: 4.25" 10 (7.5 OD) HSA with spit spoon

Groundwater Elevation: 809 feet msl

Total Wel Bepth 135 feet bgs

Driing Company: Alantic Drling (SC cert #1210)
Geologist: T. Katka :

Wel Screec A5 to 25 feet bgs

o |= > ] @ ‘? WELL DIAGRAM
2 g 5 19 L
o5 8,2 z g Ele 3 GEOLOGIC DESCRIPTION =
[ gg 'Jg W = 5
E 2 Jn g w % = | 2 g B
A Q K
Surface conditions: arass next to bus stop \ 2
\ S
TR
B2 NN 0
y o 1 3
R L]
a. |- =z
87 3 fi - e
5] Pe 2 Sand: tan to orange-brown grading to light gray £ L= E
LI SM at 4.7', very fine to fine, weli-sorted, slity black b R
RPLP laminations; at 4.7', ~25% black phosphate in a =
\ sand, coarsens In bottom 0.2". /"7-2 CN O
1 75 | O c Nt
Q -
o e =
9, il E
o [z S
~7 , 5. [ ©
§ / 5108 Sand: blue-gray to gray with orange-brown = L=k <
J 949 CL marbling, very fine to fine with trace medium, 4.4 @ E »
BN trace silt, clayey, moist. /_ a o= >
SM S =
10_1 » |0l o ek Sand: tan to light brown, very fine to fine, 55 B
well-sorted, silty, trace clay In laminations, molst =]
to wet. * st
} . " 1ok
e P Sand: orange-brown to orange, very fine to fine, 1 F
l 3 moderately well-sorted, with brown to —l
‘.' sC gray-brown silty iaminations with minor clay, wet; *'
3 |00 12 \ bottom 0.2' has increased clay content. —B8 X
4 o
[3)
15— o
c
[\i]
|
|
20+
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EnSafe/Allen & Hoshall

Monitoring Well NBCES57002D

Project: ZONE E — Naval Base Charfeston

Coordinates: 231687218 £, 375226.57 N

Location: Charfeston, SC

Surface Eleyation: 137 feet msl

Started at 1015 on 1-20-96

TOC Blevation: 367 feet ms!

Completed at #50 on +-20-96

Depth to Groundwater: 7.70 feet TOC Measured: 3/13/96

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

Groundwater Elevatiort 597 feet ms/

Driing Company: Affance Environmental (SC Cert# 889)

Total Wek Depth: 354 feet bgs

Geologist: T. Kafka

Wel Screerc 25.4 to 34.9 feet bgs

DEPTH
INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.

% RECOVERY

PID (ppm)

GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

WELL DIAGRAM

20

70

8a

NFILL

5\ | GRAPHIC LOG
SOIL CLASS

S

s ot v A o )
[ A BE A A A

\

Surface conditions: asphalt parking lot.

Fill: asphalt cap with gravel and clayey sand fill,
wet.

Sand: dark brown grading to orange and
brown-orange, very fine to fine, moderately
well-sorted, some silt, moist to wet; 20%
gravel/asphalt pieces in upper 0.3'.

25

08 ——
SP

éCL

Sand: light gray to brown—gray, very fine to
fine, well-sorted, trace silt, saturated (flowing).

\

Sand: orange with light gray mottling, very fine
to fine with some medlum, with low plasticity, soft
clay, wet.

— v g
LA S Ad B AL B AE A AL

CH

A

Sand: light gray with orange mottling, very fine
to fine, moderately well-sorted, trace to some
clay, silty, wet; increase in clay content in last
0.5' in stringers and laminae.

Y ™

Sand: bright orange, very fine to fine with some
medium at 10-10.8’, very siity, well-sorted,
saturated; light gray silty laminae at 9.8- 10"

Clay: light brown-gray to olive—~gray with
orange—brown mottling, 10% fine to medium sand,
slity, firm to stiff, medium plasticity: black silty
clay pods at 10.3-10.8".

166

51

Clay: medium to dark gray with some biue at
18.3-18' and blue-green mottling at 20-21', silty,
stiff, medium to high plasticity, wet; wood
fragments at 16.8-17"; 10~15% very fine to fine
sand present in pods interspersed throughout.

4

T LT LT LT 2 r e T ey e

2" 1D Sch. 40 PVC riser
grout

e T T 7o 77 AT e P e U Do T g g TPy e 7,

A g A G A A A 7 e A A A A e o G A 7 A o 2 d

(L TP rr e d T i d e

€1
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EnSarfe/Allen & Hoshall

Monitoring Well NBCES7002D

Project: ZONE E - Naval Base Charkeston

Coordinates: 23168728 E, 375226.57 N

Locatior: Charfeston, SC

Swutace Elevation: 3.7 feet ms!

Started st 1015 on F20-96

TOC Elevation: 13.67 feet ms/

Completed at 50 on -20-86

Depth to Groundwater: 7.70 feet TOC Measuwred: 3/13/96

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

Groundwater Elevation: 597 feet msl

Driling Company: Afiance Environmental (SC Cert# 889)

Total Wel Depth: 354 feet bgs

Geologist: 7. Kafka

Wel Screen: 25.4 to 34.9 feet bgs

@ 3 WELL DIAGRAM
5 Syl 2| 5 3 GEOLOGIC DESCRIPTION =
L E ’“"g g W = E‘
%E ':ig gm 0| et E 5| B
o | g
CH : -
KFY 78 2 ©
iE.’o.' Sand: light gray, very fine to fine phosphatic ‘ o =
ft b sand, moderately well sorted, high silt content, z -g
b SM low plasticity, saturated; 20X PO4 nodules as 2 o
i-','_- large at 1.5 cm; 15-20% fine to medium shell = %ﬁ_
. hash. Pt
_u’,‘t, | 2
10.3 -
nE. . Sand and silt: olive-brown, very fine to fine Y A A
25 3 |00 o .».: phosphatic sand and siit, 10% PO4 granules and 3
'EP_ 20-30% fine to medium, poorly sorted shell hash, _y RHE
En; some clay pods, soft, low plasticity, wet, [
]
'E": Sand and slit: as above with 80-70% phosphatic
Lt sand in matrix and also in occaslonal
W E'-E pods/stringers, soft, moist to wet.
o
4
w i
‘P
< [=4 Rl
A 3 g
l M 5 :
b 0 ®
30ﬂ Ja > x
'\’r a- ™
3 —
| tt' @
5 o
J uEL o
b
™
ol . 88
‘I’ { Lag deposit: 70-80% phosphatic sand from
W (.‘TH..' 32.5-33', 15-20% medlum to very coarse oyster
1 ;.z GM | shells as large as 4 cm, 10% PO4 pebbles (1-2 o
S SM 1 cm), wet; 3" clam shell at 34.7". 5
il e
@
35 4 [100] O B 213 . A
% Slit: ollve-brown, clayey, trace very fine to fine
é sand, firm to stiff, low to medium plasticity
W / —-Ashley Formation K
J %
a
| % o
% ]
-
/ ‘i_
" Z 253
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EnSafe/Allen & Hoshall Monitoring Well NBCES70003
Project: ZONE E — Naval Base Chanleston Coordinates: 23/6600.03 E, 37531032 N
Location: Charieston, SC Surface Blevation: /.2 fegt ms!
Started at 010 on I-17-95 TOC Elevation: 10.96 fegt ms!
Completed at #25 an I-17-85 Depth to Groundwater: 474 feet TOC  Measwed 3/13/96
Driing Method: 4.25™" 10 (7.5 O0) HSA with spit spaon Groundwater Elevation: 822 feet ms!
Oriing Company: Atiantic Drng (SC cert #12/0) Total Wel Bepth: 130 feet bgs
Geologist: B Blythe Well Screen; 2.5 to 15 feet bgs
2 S g E . § @0 ‘E WELL DIAGRAM
EE a3 w Eg w | 8 E é GEOLOGIC DESCRIPTION =
W =
g Z g% gw g x| B & %
p E]
Surface conditions: asphalt parking lot g,
K
v & [ _}:_'
PRl |3
Q [=f: v
o ._" =
o |. j=}
< I €
87 £ [I=F o
6 Sand: gray, fine to medium, with clayey, red - @ - E-‘_-'
] ‘B8 P | FeOx-rich pod at 6.3, moist to wet. a =k
| I aC S W L=k
Q N P
51 g H=N
t 80 0 P E: E:':. E
z HER =
N = R .-
— =I: n
[ = i B =
L Sand: as above with sand and clay lens at e e ot 3 >
1 g% 8.5-8.7"; high FeOx content from 8.7-10". [.':_. -
10- 12 FES
2 | 85| 0 ok
5 =
T p Sand: as above. i
{ SC AL
5 | & I
J 31750 X
a
10}
(&)
2
()
15—
]
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE57003D

Project: ZONE E - Naval Base Charieston

Coordinates: 23/66/5.43 E, 37527597 N

Locationr Charleston, SC

Surface Elevation: /L8 feet ms/

Started at 1440 on F20-96

TOC Elevation: /(58 feet ms/

Completed at 66 on F20-96

Depth to Groundwater: 538 feet TOC Measuwred: 3//3/96

Drfing Method: Rotasonic (85 0D casing, 3.8" ID coring bit)

Groundwater Elevation: 620 feet ms!

Oriing Company: Afiance Environmental (SC Cert# 889)

Total Well Depth: 32.5 feet bgs

Geologist: T. Katka

Well Screen: 225 to 320 feet bgs

o g g 1 § @ E WELL DIAGRAM
B SulEu £ 523 GEOLOGIC DESCRIPTION £
Blgross B C LG z
% & |On gm & w | B | & B
'{\?\;FILL Surface conditions: asphalt parking lot. p § !s
o = \ Asphalt and gravel fill. /T % %
:':' SP. Sand: light orange-brown, very fine to fine, s s
'f":" SM well~sorted, slity, wet, =—fill sand. 6 % §
0
N R
J N
N N
N N
NN
N N
5 1|44 0 = 88 N
¥R BE | Sand: light gray to tan, very fine to fine, N
4 1Y SM well-sorted, some orange silty laminae, LBJ %
Wi SM -\ saturated (flowing). [ \
kA sc \_5 N
Sand: light gray with orange-brown marbling, \
T 1Y very fine to fine, moderately well-sorted, %
i§als 10-20% clay, wet. §
1 ¢ b Sand: orange to bright orange, very fine to fine @ %
L with trace medium, silly, saturated; red FeOx 2 % N
W 14 stalns at 7.7" with light gray sand and low O N 3
L] SM | plasticlty ight gray clay lens at 7.5-7.7" & § )
104 : 3 0.5" light gray to yellow silty laminae at 10'. z §
>‘ (% §
e 2 N
; - N
"P "' E\I §
2 N N
N
N
N
N A
N K
N N
NN
15 2 |70 0 32 NN
MK Clay: medium to dark gray, silty, fat, sticky, soft, N %
] il low plasticity, wet--Marsh clay. % N
i o N
L MY
: 52 N N
Clay: medlum to green-gray, 10% very fine to \ §
ch | fine sand, silty, firm, mediun to high plasticity, N N
moist to wet. § § JE,—
7 0 =
¢ [ Sand: light gray—whlte grading to olive-green, s
e84 SM | very fine to fine phosphatic sand, 20-30% <t cm IS
20 o T sized PO4 nodules, 5% medium to very - £
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EnSarfe/Allen & Hoshall

Monitoring Well NBCE57003D

Project: ZONE E — Naval Base Charieston

Coordinates: 231661543 £, 375278.97 N

tocation: Charleston, SC

Surface Elevation: 18 feet ms!

Started at 440 on F20-96

TOC Elevation: /158 feet ms!

Completed at 1615 on -20-96

Depth to Groundwater: 538 feet TOC Measwred: 3/13/96

Driing Method Rotasoic (85O0 casing 38" ID corng bit)

Groundwater Elevation: 620 feet ms!

Criing Company: Afflance Environvmental (SC Cert# 889)

Total Well Depth: 325 feet bgs

Geologist: 7. Kafka

Wel Screen: 225 to 32.0 feet bgs

o 3, S E g o g WELL DIAGRAM
— =
_k 8§ E§ Sl B g 3 GEOLOGIC DESCRIPTION =
el W = é,j
%E gm gm % > | B g B w
y4A3 L. - %L'
Nt coarse oyster shells, trace to some gray clay, SRE
] E:ﬁ:L SM low plasticity, saturated. F
. j g
EE Sand and silt: olive~-green to olive=brown, 50— . -
i; 80X very fine to fine phosphatic sand present in —}F 2:’ 2
13 matrix, 5% < t cm sized P04 nodules, 10X very o :
E- fine to fine shell hash in phosphatic sand ol R
p ‘ stringers/pods, soft to firm, moist to wet; large 2 =k
} b  sand pods at 22.4', 23-23.4', and 24.7". = PR
b a :
25 3 |06 0 -; Shelby tube 25-27": phosphatic sand and siit in =}
It top and bottom. i
_ n c o
RE 1 s B 5
©
i ML 8 a
4 | 100 iy Sand and silt: more uniform than above, 60-70% > *
.: very flne to fine phosphatic sand In matrix, faint % L
1 i». black siit laminae throughout, soft, cohesive, @
’° wet. S
3 ©
EL
l.
30+ Ep
P
P o
W i 04 3
J SIEH GM | Lag deposit: matrix as above with 5% 1-2 cm PO4 | B T
h.; SM nodules and 5% coarse to very coarse oyster o
«/ \ shells up to 2-3 cm in size. /——20-5 =
% Silt: olive-brown, clayey, <10% phosphatic sand —%k—
% ML in matrix, flrm, low plasticity, cohesive, moist to o
i / CL wet; some sand stringers at 32.3-32.5', grading o
% to consistent Ashley Formation lithology. %
=
35 5 (00| 0 // 232 R
|
40-
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EnSafe/Allen & Hoshall Monitoring Well NBCES570004
Project: ZONE £ ~ Naval Base Charieston Coordinates: 2316777.37 £, 375024.70N
Location: Charfeston, SC Surface Elevation: /4.1 feet ms/
Started at #00 on 9-2-96 TOC Elevation: 17./7 feet ms/
Completed at 216 on §-12-96 Depth to Groundwater: 896 feet TOC  Measwed: K/16/96
Oriing Method: 425710 (7.5 OD) HSA with spit spoon Groundwater Elevation: 8.2/ feet ms!
Drifing Company: Atlantic Driing (SC cert #1210) Total Well Depth: 4.0 feet bgs
Geologist: J Cooey Wel Screen: 4.0 to 130 feet bgs
2 - . E 8 ? WELL DIAGRAM
2 _Is E
-t |8 8 : = 5|8 % GEOLOGIC DESCRIPTION s
IR :
E & [ | e g é ?
Surface conditions: Asphalt T ‘ %
o
&
| e
& |
W 3 3
e
a-

83.6 fi.: damp
10.1

~ Sand: brown; fine.

5
i N

v 1100 A glﬁ Silt: yellow~tan; sandy. o

)
bentonite seal

c 5':'
S ;
[\ :
o
g
©w
o |3 [ E
e 1o 8 K =
W B Sand: yellow and light gray. 2. N °
J T 51 g 5
? ML Clay: light gray; w/silit grading to Silt; clayey. 9, *
7 CL e I
10— 2 100 4 4. &
a |
|
1
1:, Alternating Sand, Silt, and stiff Clay.
] LE%d SM. ¥ |t _JL
Eg’ SC
34 a
5 3 | 100 t 9 S
©
c
[T}
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EnSafe/Allen & Hoshall

Monitoring Well NBCE572001

Project: ZONE E — Naval Base Charteston

Coordinates: 2317217.27 €, 375450.35 N

Location: Chareston, SC

Surface Elevation: 1L/ feet ms!

Sterted at 030 on 1--85

TOC Elevation: 0.1 feet ms/

Completed at 220 on -1-95

Depth to Grondwater: 683 feet TOC  Measwed: 3/13/96

Drfing Method: 4.25" 10 (7.5 0D) HSA with spit spoon

Groundwater Elevation: 3.98 feet ms!

Oriling Company: Atlantic Driing (SC cert #1210)

Total Wel Depth: /3.0 feet bgs

Geologist: 8. Blythe

Well Screen: 30 to 120 feet bgs

B
o g % E N % B E WELL DIAGRAM
6 |SuEuwl & El 2|3 GEOLOGIC DESCRIPTION s
i Esge e B o f|: :
D& ni|d | = | T é ]
Surface conditions: asphalt parking lot g,
T
nlLIE3
o Idl
y @ a
e wal:
L I @
a &
g 5
Sand: light to dark fine to fi %8 £ °
| ¢ and: light to dark brown, very fine to fine, silty, [3]
5 H..L"’J SM moist to wet. 56 g
: 1175 0 e & [
it
l ] -
g ;.‘: N
- ©
1 ° oy =
m - N—
s - 2
1 51 S - 3
9 40| o } SM Sand: light brown to tan, very fine to fine, siity, 5 E -
10 ~\ saluraied, flowing. /‘F -
o | L
23 Sand: gray, fine to medium, silty, saturated, I )
E flowing.
peel SM e 8 i
< o 3
i cL 35 c [
15— 3 ool o Clay: gray, fat, very clean. 30 O oL Y_
j \CH / 4
]
20—
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EnSare/Allen & Hoshall

Monitoring Well NBCES72002

Project: ZONE E = Naval Base Charieston

Coordnates: 237192.74 £, 375514.06 N

Location: Charkestan, 5C

Surface Elevation: 0.8 feet ms/

Started at 1030 on 0-16-85

TOC Elevatiorr 8253 feet ms/

Completed at &5 on 0-16-95

Depth to Groundwater: 857 feet TOC  Measwred: 3/13/86

Drifing Methed: 425”10 (7.57 0D} HSA with spit speon

Groundwater Elevatione 386 feet ms!

Dring Company. Alfantic Orling (SC cert #1210}

Total el Depthc. 3.0 feet bgs

Gedlegist: T. Katka

Wel Screen: 30 fo 20 feet bgs

1= | wel o1acRaM
e 13 g E .l 8|g I
By Buw | 3 o GEOLOGIC DESCRIPTION =
=i 2¢ 5¢ & § £ = 2
%E Jw g% o | ae E & —
E
Surface condliions: asphalt parking loti. g,
] KN
‘—‘ I —Jm
= I @
: N [iT)
“"“:r'-g :_:' :
= =t =
a [=
2 [k g
—T 83 PR R o
5 R n;! SP Sang; brown, very fine {o flne, some silt, damp to s |=f
I G oist. =R
( |1oa| o QoD m 63 B
c &[]
[i7] N s
©
[r) M=l e
- L=t 7]
O v B =
= A TF N
a- A = ) =]
2 ) 5
25 - o] il 5 g
Sand: light gray to tan—gray, very fine to fine, o : E™
well-sorted, trace siit, wet. °© =k
~ ~8 2|
‘0“ No recovery in shelby {ube (10-12.5'): cutiings
2 45| @ i A
J were salurated gray to tan—gray sand. F=Fs
3lo EER
— 26 i G B
Sand: gray to light gray, very fine to fine, a
moderately well-sorted, slity with some clayey 8
o ~ pods; clay conlent Increases in basal 0.2, 35 'g
4 85 1]
1
20
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EnSafe/Allen & Hoshall Monitoring Well NBCES72003
Project: ZONE £ — Naval Base Charlesion Coordinates: 23715693 E, 375467.65 N
Locatiort Chareston, SC Surface Elevation: 0.4 feet ms/
Started at 240 on 1-1-85 TOC Elevation; 1221 feet ms!
Completed at 1400 on -85 Depth to Grondwater; 417 feet TOC Measwed: 3/13/96
Driing Methodt 4.25" 1D (7.5" () HSA with spit spoon Groundwater Elevation: 4.04 feet msi
Driing Company. Atlantc Drilng (SC cert #120) Total Wel Depthe 3.0 feet bgs
Geologist. B Blythe wel Screen: 3.0 to 20 feet bgs
P > o 0 E WELL DIAGRAM
2 13 ; 19
=l 8y E§ : % 583 GEOLOGIC DESCRIPTION £
e i}
W =
@E Eg 2m % 22 % g & a
E]
Surface conditlons: asphalt parking lot g
._| T_l
X4 Z e
PR K bl &
= =T IS
[ O " (=
o [/-|: =
c S el o
Pl a8 = = L
5 1% Sand: gray-brown, very fine, slily, molst to wet. R it
iRl SM o [
1-.,qr W ‘-"‘ - :
1 00| o = 4.4 T M 9
L) R
o =
5 [T
) =]
2 =L
a =
] I 2.4 = ol 5
it P T Sand: tan to iight brown, very fine to fine, silly, 2 - =k =
V433 SM 1 saturated (flowing). Q e 0 =
- 43 R = 5
- 2 |713| 0 = z
10-] =l *
BE
20 | 7 |-
Sand: as above grading to coarser texiure at )
14.5°, trace of clay, a
o
151 i |wa| o [~ 48 @
¥
20-
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EnSafe/Allen & Hoshall

Monitoring Well NBCE57300t

Project: ZONE E — Naval Base (harleston

Coordnates: 2317258.04 £, 37559266 N

Locatior: Charieston, SC

Surface Elevation: 92 feet msi

Started at 0905 on I-7-95

TOC Elevation: 903 feet ms!

Compieted at 140 on I-7-85

Oepth to Groundwater: 546 feet TOC Measured: .3/13/96

Drifing Method: 4.25"ID (7.5" OD) HSA with spiit spoon

Groundwater Elevation: 357 feet ms!

Driing Company: Atlantic riling (SC cert #12/0)

Total Wel Depth: 125 feet bgs

Geologist: £ Blythe

Well Screen: 2.5 to 120 feet bgs

o » > 9 2 E WELL DIAGRAM
= Fid ] 2 —_ o =
< |Bu/E 2 2 E 2 3 GEOLOGIC DESCRIPTION =
A EHIBEE :
@ = 7] 0w | ae E ?
)
| Surface conditions: asphalt pavement. T E
o
R Jﬂ
N2 Lt 4
[ et I} A
e A o
a . @
o |-~ =
v o =
= 2
o |-z c
5- 4 o [l 3
Sand: light gray, fine to medlum, with small lenses 138 SR I fo
SC _\ of soft, black clay, wet. ﬂ c & AT
1 130¢( 0 2 A=k
1 2
o ;- _
> C=
R N
e 12 © ; : u
ﬁ SP Sand: as above with fewer clay lenses, wet. =) ¥ =
- SC 4 =] =) o
2 ; . =
2 |50 g x
IOJ 3
R
% 33 gl
Clay: gray to light gray, with 50% fine and 50% :
CL medium sand, firm, medium plasticity; small sand a [’
SC lens (70% sand) from 13.7-13.9", wet. 3 I
R I
3 |wo| o 53 EE
H ’
20
[ —
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EnSafe/Allen & Hoshall

Monitoring Well NBCE57301D

Project: ZONE FE - Naval Base Charieston

Coordinates: 23/7260.66 E, 37558528 N

Location: Charleston, SC

Surface Elevation: Q2 feet ms/

Started at 0950 on H6-95

TOC Elevation: 803 feet ms!

Completed at /40 on -6-96

Depth to Groundwater: 5.66 feet TOC

Measured: 3/13/96

Driing Methoa: Ratasonic (8.5 0D casing 3.8" 1D coring bit)

Groundwater Elevatior: 3.37 feet ms!

Oriing Company: Alfance Environmenta (SC Cert# 889)

Total Wel Depth: 297 feet bgs

Geologist: 7. Kafka

Well Screer: 8.7 to 29.2 feet bgs

DEPTH

INFEET
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.

LITHOLOGIC

% RECOVERY

PID (ppm)

< GRAPHIC LOG

SOIL CLASS

GEOLOGIC DESCRIPTION

ELEV. (ft-ms))

WELL DIAGRAM

20

40

45

XNy
o A Bk |

Surface conditions; asphalt road.

\Gravel: brown—gray, with silt and clay matrix,
wel.

__

very fine to fine, moderately well~sorted, silty,

Sand: fight tan to light brown with some orange,
dry to moist.

===

Sand: brown to green—brown, very fine to fine,
well-sorted, silty, moist to wet; with clay
| partings 1,7-1.8', trace FeOx minerals at 1.7°

42

Sand: as above, wet to saturated.
I

very fine to fine sand stringers interbedded

Clay: dark gray to brown-gray, siity, with some
\ throughout, wet, H»S odor.

Sand: brown to gray-brown, very fine to fine,
well-sorted, high organic content (brown and
yellow grasses/fibers), some wood fragments
high silt content, trace clay.

Sand: light gray to gray-white, very fine to fine,

\ well-sorted, trace brown silt, very saturated,

Last 5.5' of core fell out of core barrel.

T
R

3.7
3.2

—3

» war b
¥
A A |

Sand: brown—gray to blue-gray, very fine to
fine, ~10% phosphatic sand, well-sorted, some

LA SIS AS A AL AE BE A 4
DA B A A B A DA

bi‘

L e AS¥ AP SV LW e Lmw Lew LA s

\ clay and silt, wet.

e

Sand and slit: light gray to olive—gray, ~43-50%
phosphatic sand with ~30% shell hash and 10%
P04 nodules from 0.5-3 cm size, sticky, soft,
saturated, color change to olive~green-gray at
17.3%

—B6.8

777

T s TV

LA T rr v v

77

7

grout

A,

A

2" 1D Sch. 40 PVC riser

LA

N
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

- A7

=

bentonite

<
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EnSafe/Allen & Hoshall

Monitoring Well NBCE&7301D

Project: ZONE E — Naval Base Charieston

Coordinates: 23/7260.66 E, 37558528 N

Locatlor; Cherfeston, SC

Surface Elevation: Q2 feet ms/

Started at 0850 on 1-6-96

TOC Elevation. 203 feet ms!

Completed at /140 on F6—96

Depth to Groundwater: 566 feet TOC

Measuwred: 3/13/96

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

Groundwater Elevation: 337 feet ms/

Drifing Company: Allance Environmental (SC Cert# 859)

Total Well Bepth: 287 feet bgs

Geologist: T. Kafka

wWel Screen; 9.7 to 282 feet bgs

LITHOLOGIC
SAMPLE
ANALYTICAL
SAMALE
SAMPLE NO.

DEPTH
INFEET

% RECOVERY

PIO (ppm)

GRAPHIC LOG

SOIL CLASS

GEOLOGIC DESCRIPTION

ELEV, (ft-ms)

WELL DIAGRAM

25 3

30 4

35 5

40—‘

10a

80

100

p i O L v A au

LA AS DS Al DS Al AE Al i AE NS Bl 4

M, A A A BA B DA B BA B, BA BA B

T 55

Slit: olive-brown, with ~15~20% very fine sand in
matrix, pods of phosphatic sand throughout, 5%
of shell hash and PO4 nodules in upper f', some
clay, low plasticity, soft to slightly firm, wet; 0.2
lenses of PO 4 nodules and shell hash from 21.5",
22, 23.2', 24.T"

L AT L SV it S ST e PP s

LA AK AE AS A M A AK AK DE 4
M. RA BA BA B M. BA MA BA DA

Siit and sand: olive-brown, ~50-80% phosphatlc
sand content, trace to some shell hash in upper
2' decreasing with depth, low plasticity, soft to
slightly firm, wet.

29-30', 6% shell hash and PO4 nodules from
0.5-2 cm and 1-2 cm while oyster shells—-lag
deposit

1.8

AANIIHINTTEIGTS__

Silt: olive-brown, ~20% phosphatic sand in upper
1" decreasing rapidly with depth, low plasticity,
firm, moist to wel, trace effervesence wilh HCl--
Ashley Formation.

208

268

0.0} siot PVC screen

FX-50 sangd

i_l_III.Il‘ill.lillIIIIII!IIIIIIIIIII

}ﬁend cap
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EnSafe/Allen & Hoshall Monitoring Well NBCES57400t
Project: ZONE £ - Naval Base Charkeston Coordinates: 23/17576.21 E, 375618.54 N
Location: Chareston, SC Surface Elevation: 45 feet ms/
Started at 1055 on 2-4~85 TOC Elevation: 839 feet ms/
Completed at £235 on 2—-4-95 Depth to Groundwater: 3.48 feet TOC  Measured: 3/13/96
Oriing Method: 4.25"ID (7.5” O0) HSA with spit spoan Groundwater Elevatione 5.9/ feet ms/
Oriing Company: Atlentic Dring (SC cert #1210) Total Well Depthc 125 feet bgs
Geologist: 8. Bythe Wel Screen: 25 to 15 feet bgs
B WELL DIAGRAM
s g (glEl-8l8 T
_n §§ E s 98 Ele| 3 GEOLOGIC DESCRIPTION £
A = 7] % = g
@E ot 174 gm % a2 g 2 ¥1]
]
Surface conditions: concrete. I 5
* T
| s [ F: "};—‘
e im |3
Q LR @
Q= F=
o =t [+]
< D =
- - - 13
48 8 [ B
54 3 SM Sand: dark green-gray to black, fine, slity, wet. 9 o -" B
PRl sM | sana: light gray, very fine to fine, silty, 5 & L=k
‘vl | [y . X
e pl'l| OL interbedded with dark green black clay, soft; 33 5 =k
| | 75| o \chunk of palmelto wood In boitom cap. F (‘_’; E’
g S
= -
_‘ o o Il T
=3 D) it
10 sk
1 %
Sand: brown, fine, loose, with silty peat materlal =)
L and woody fragments in bottom 0.3'. 10
Clay: gray, high organic content, with ~I0% very —23 AL
> |lwol o ‘\ fine sand in matrix. F_a J
Clay: gray to red-brown, high plasticity, flrm lo ¥
stiff, moist. a
[&]
J b=
&
15J
20
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EnSafe/Allen & Hoshall

Monitoring Well NBCES7401D

Project: ZONE E — Naval Base Charieston

Coordinates: 23i7572.01 E, 375625.5! N

Locatlore Charkeston, SC

Surface Elevation: Q5 feet ms! \

Started at 1345 0n F6-96

TOC Elevation: 842 feet ms!

Completed at 1540 on -6-96

Depth to Groundwater. 7.77 feet TOC Measwred: 3/[3/96

Driing Method: Rotasonic (6.5 00 casing, 38" ID coring bit)

Grounciwater Elevation; (65 feet ms/

Orifing Company: Afiance Environmenta (SC cert #889)

Total Well Depth: 297 feet bgs

Geologist: 7. Kafka

Well Screent 19.7 to 29.2 feet bgs

DEPTH

INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY
PI0 (ppm)

WELL DIAGRAM
GEOLOGIC DESCRIPTICN

ELEV. (ft-msl)

OS GRAPHIC LOG
SOIL CLASS

(o] Svurface conditions: asphalt road.

Gravel: pebbles with few cobbles, fine to very
fine sand and silt matrix with some clay, wet, fill.

~

e

odor.

v

Sand: black to brown-black, well-sorted, silty,
some clay, wet; dark organic stain and petro

7.9

.
ey s L gy wew b
[ AE A& MG S A\E ]

Sand: light brown to tan grading to dark gray.

j very fine to fine, well-sorted, with brown and

“black silty laminae, trace to some clay, wet; Free
olly product at 2-2.3' with strong petroleum
odor, olly stains on remainder of sample in
stringers or pods.

7

—p

\$I?\\J

A BA oA, A

)
I
I oL
]

SM Ciay: dark brown to brown-gray, silty, fat, sticky
and soft, with very fine to fine sandy fine Lo
laminae and pods throughout-greatest at 8' and
68.5-8.8', ~2-3% organic matter as grass and

wood fibers, saturated, HoS odor——Marsh clay.

grout

NE=

wet.

Clay: dark gray to brown gray, very silty, fat,
sticky and soft, no sand, peat laminae at 8,

Sand; dark brown to gray-brown, very fine to

fine with ~5% coarse, slity, clayey, with organic |43
matter throughout as wood flbers and peat; at /
10.8', color becomes light gray—tan with brown

silty laminae.

2" 1D Sch. 40 FVC riser

P
S S R R——

Clay: blue-green to olive-green, some siit, ~10% L
very fine to fine sand, FeOx stains in pods, firm 35
o hard, high plasticity, moist to wet. ﬂ

N
\
\
N
N
\
N
N
\
N
N
\
N
N
\
N
\
N
\
N\
\
\
N
N
\
N
\
‘%

Clay: blue-green to green-blue with ~25%
orange-brown FeOx pods, some fine to medium
sand (~20%), ~5% calcareous concretions, high
CH | plasticity, moist to wet.

20

J Sand and slit: olive-green to olive~brown,
~30-40% phosphatic sand, clayey, soft to firm,
wet; 5-10% shell hash from 17.6-20" < icm slze
SM | and ~5% pebble-sized PO 4 nodules.

@
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EnSarfe/Allen & Hoshall

Monitoring Well NBCE57401D

Project: ZOME E ~ Naval Base Charleston

Coordinates: 23/7572.01 £, 375625.5| N

Location: Charleston, SC

Surface Elevation: 25 feet ms/

Started at 1345 on F6-96

TOC Elevation: 942 feet ms/

Completed at /540 on -6-96

Depth to Groundwater: 7.77 feet TOC Measwed: J/13/66

Drfing Method: Rotasonic (65" 0D casing 38" ID coring bit)

Groundwater Elevation: 165 feet ms/

Oriing Company: Affance Environmental (SC cert #889)

Total Wel Depthe. 297 feet bgs

Geologist: T. Kafka

\ Well Screen: 8.7 to 282 feet bgs

- @ 2 WELL DIAGRAM
2 8 1glfl=]|2]8 . 3
5 Sw By o g Bl 3 GEOLOGIC DESCRIPTION £
et S% :g g £ g g
%..Z.. ;] gw 2| x| £ g »
A g
x| :
~:’ 20-25" trace to some shell hash, sand content L
1.: decreases to 20-30% in matrix, but pods of
:n', sand and shell hash evident throughout. ks
34 -
‘A ;
;4 s |
1:" g
l.' 7} .‘_. o
*F ML o c
h:sl SM z g
25 3 (w000 3 Sand and slit; as above with 50-60% P04 sand. 3 2
3 2 - i
n:.' = :',.' &
B ©
1:.'1 B
3 :
W 1:5 ;
W3
| 'n: Basal lag deposit from 28-29": 5% medum to g F
'~:= coarse shell hash ~0.5-1 cm size, <6% fine to L o I
W (b, \ Very coarse P04 nodules up to 1.5" diameter. Vam:: S f
é Silt: olive-brown, clayey, trace sand, stiff to :EJ
301 / hard, low piasticity, trace effervescence with _‘E_
% HCI, moist to wet; occasional PO4 sand pods at
] % 31, 32.5, and 33.2'--Ashley Formation.
l / ML o
/‘ CL =
% ©
[=}
| % :
é
35 4 {100 @ 265
40

Page 2 of 2



EnSafe/Allen & Hoshall Monitoring Well NBCES74002
Project: ZONE E — Naval Base Charieston Coordinates: 2317594.24 E, 37557047 N
Location: Charkeston, SC Surface Elevation: 84 feet ms!
Started at 1450 on 12-4-85 TOC Elevatior: 922 feet msl
Completed at 620 on 2-4-85 Depth to Groundwater: 294 feet TOC  Measuwred: 3/13/96
Drifing Method: 425" 1D (7.5" O0) HSA with spit spoon Groundwater Elevation: 828 feet ms!
Driing Company: Atiantic Drling (SC cert #1210) Total Well Depth: 25 feet bgs
Geologist: & Blythe Well Screen: 2.5 to 115 fegt bgs
3 WELL DIAGRAM
g 2 lg E _|8lg I
2[5 gg E§ 51818 2 3 GEOLOGIC DESCRIPTION =
e = W % =
@E %)) gw g 2 % B E .
Surface conditions: concrete T 5
‘—I T
_ £8 -+ 8| L—:':. )
A2 Shelby tube (2.6-4.6'}: {iil material: clay and & [r ]
.<.,_\.V sand mixture. Q HER Y
A |FILL Ll O €
; \J =R O el 1 5]
) 49 £ FEf 2
5 1 l1woo| o SP. Sand: gray, fine, wel, mixed with soft, high 0 -
Y21 OH =
- \plastlclty clay. puw c o
PT Peat: dark gray to black, soft, low plasticity, [
2 |00 o0 - noist. o0 a N
o o
> =
a =
5 2
14 2 2
: ! : | Clay: black to dark green, high organic content, g -
A OL | soft, fat, moist-— Marsh clay.
PT : N
o ~_Peat: brown, as above. A 1
10 3 |00 0 4 L\ Clay: gray, sandy, low plasticity. /—}—-6 A=k
" 12k
SC Sand: gray-green with red mottling, clayey. =)
26 AL
4 {500 | JL
[=%
1]
[B)
el
[ =
W
15—
)
|
20+
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EnSarfe/Allen & Hoshall Monitoring Well NBCES74003
Project: ZONE £ - Naval Base Charieston Coordinates: 237608.85 E, 3755180 N
Locatiore Chareston, 5C Surface Elevation: 45 feet ms
Started at 220 on 2-5-85 TOC Elevation: @40 feet mst
Completed at 1410 on 2-5-95 Depth to Growndwater: 65¢ feet TOC ~ Measwred: 3/3/96
Driing Methodt 425" 10 (7.5" O0) H5A with spft spoon Groundwater Elevation: 2.89 feef ms!
Drling Company: Allantic Drling (SC cert #1210) Total Wel Oepth: 25 feet bgs
Geologist: B Siythe Wel Screert 25 to IL5 feet bgs
% 5 g E _ § @ ? WELL DIAGRAM
2 GEOLOGIC DESCRIPTION =
=flEysy 8§ 2lE S :
E & |OG|Ewm| 6| e E % &

Surface conditions: concrete

__T—:—
. _:U—bl grout

1 + 3
= &
g g
o <
685 < e
.‘ I'H' SM Sand: black to dark brown, fine, silty, wet. J_‘w 2 g
L
5 // CH Clay: dark green with brown-red metiling, fat, 2
/. high plasticity, moist =
™ AT & n
i 5| 0 w
3
o 3
e =
g g
15 S ]
/ CH Clay: as above, with sand laminae {hroughoul. S >
74 CL s
. - :
A= Sand: gray with red-brown mottling, fine to
J0- 2 |wo) o | SH —, medium, clayey. /_rs
15
7 Clay: gray with red=-brown Fe0x mottling, firm to
stiff, high plasticlty, moist; grades into gray,
/ CH | s, tat clay.
— 3 (o] 0 15 X

end capj
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EnSafe/Allen & Hoshall Monitoring Well NBCES576001
Project: ZONE £ — Naval Base Charleston Coordinates: 2317648.56 E, 375676.44 N
Location: Charfeston, SC Swrface Elevation: &/ feet ms/
Started at 500 on 0—-4-95 TOC Elevation; 8.85 feet ms!
Completed at /700 on 0-4-95 Depth to Groundwater: 7.05 feet TOC ~ Measwed: 3/13/96
Driing Method: 4.25"1D (7.5 OD) HSA with spit spoon Groundwater Elevation: (80 feet ms/
Orfing Company: Atlantic Driling (SC cert #12K) Totat Wedl Depthe 3.0 feet bgs
Geologist: & Weatherford Wel Screen: 3.0 to 2.0 feet bgs
o _3, 2 E _ § @ ‘% WELL DIAGRAM
EE gg E“" g 8 § E g GECLOGIC DESCRIPTION =
W =
@E jon 7 g% B | = g g % E
Surface conditions: asphalt %
ﬂ N
j 3
| ] F- A
| o
8.1 J_% g
W Sand: brown, clayey, loose. 1 o |- 2
| SC > | T
| : =
V cL Clay: red to green, mottled, sandy, tight, moist. h < ¥ §
_‘:1 ..
5+ 1 |10 o 41 ElE
a1
| e |l
Y] :
Y] -
o
w) .
O : o
> : =
(=1 N -~—
1 1! R 2
SC Sand: green, clayey, loose. a £ et
18 5 R o
* CH Clay: red to green, mottled, tight, dry. o >
4 .
10 2|75 0
' 30 | ’
CH Clay: red to green, mottled, tight, wet. ’
ol
49 o b —
1 Clay: gray to green, sandy, loose, wet. o i
/ CL 9
5 3 {100 o (224 55 o N
5
W :
8
W 3
a
2
8
1
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE576002
Project: ZONE E — Naval Base Charleston Coordinates: 23785076 E, 37570L06 N
Location: Chaneston, SC Surface Elevation: 84 feet ms
Started at 1230 on 0-4-95 TOC Elevation: 832 feet msl
Completed at £230 on 0-4-55 Depth to Groundwater: 534 feel TOC  Measwed: 3/5/96
Driing Methodt 425710 (7.57 OO0} HSA with spit spoon Groundwater Elevation: 298 feet msi
Driing Company; Atlantic Driing (SC cert #8210) Total Wel Depth: 4.5 feet bgs
Geglogist: & Temple Wed Screen: 4.5 to 135 feet bgs
2 S, g = _ 8, @ E WELL DIAGRAM
= [ %2 Euy g i) GEOLOGIC DESCRIPTION s
2 = Z
%E j 7 g% 0 | e E g 7 a
A =
Surface conditlons: asphalt 5 g
T
‘N
>
o
Q
T
5 ,
i =l M
~ o
(V] .:- .:. .E
38 ¥ e L
. 4 F[=F: =
5 % CL Ciay: light brown with dark streaks. 2 3
t[33]0
c
J E :' =
[} B B [}
! O =
72 CL Clay: brown and gray, molst, 5 g B o
Z : = LR s
V/f OH Clay: brown {o gray, organic material, = 2
10— £ 16 = E L]
2 |78 1 s
7 81
7 Clay: gray and brown, molst, LT
/ o ZE—' g
15 / NSRS B
3 | 83|05 /// 7 g
g
=
1]
20+
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EnSafe/Allen & Hoshall

Monitoring Well NBCES57602D

Project ZONE E — Naval Base Charieston

Coordinates: 23/7830.09 E, 375762.94 N

Location: Charteston, SC

Surface Elevation: 84 feet ms!

Started at 0900 on ~18-96

TOC Elevation: 834 feet ms/

Completed at 1030 on +-18-96

Depth to Groundwater: &6/ feet TOC Measured: 3/13/96

Driing Method: Rotasonc (6.5 00 casing 3.8" 10 coring bit)

Groundwater Elevation. 73 feet ms/

Driing Company: Aflance Environmental (SC Ceri# 889)

Total Well Depth: 280 feet bgs

Geologist: 7. Kafka

Wel Screen: 8.0 to 27,5 feet bgs

o g g 5 N § 2 '% WELL DIAGRAM
f §§ By =1 5l2 3 GEOLOGIC DESCRIPTION =
™ —'g g % = g
%E Em % ol O g E %
T ~ Surface conditions: asphalt lot. e /
| Gravel and sand: light brown to gray, 60-70%
® GM | gravel -3 cm size, clayey, fine to medium sand,
! GC wet: clay at basal 0.2 ft.
s
i»'%',r Sand: light gray to medium brown, very fine to
ey SM fine with trace medium , fining downward,
!71 poorly-sorted, black silt at 3-3.7', trace to ~4.7
SQ(LJ‘ \ some clay Increasing with depth.
Clay: brown with orange mottling, 10-18% very 39
5 1|80 0p fine to fine sand, 30-40% FeOx concretions, 34
\\stlff. medium plasticity, moist to wet.
\ J
Clay: as above with 30-40% FeOx content from
CL | 5-6' decreasing to 10% for remainder, 10-15% 3
SC fine to medium sand that increases to 20-30% at o o
7.5-85" z
()
a
8 S
Clay: medium gray with 5-10% orange FeOx P
10 mottling, 5% sand, stiff, high plasticity, moist; b
N Increase in sand content In tast 0.5". Q
~
'l CH
J
48
} . CL Clay: as above with 10X very fine to flne sand,
CH 15-20% FeOx content, stiff, medium/high ’
T \ plasticity, molst; sandy iens at 13-13.1", /—1—56 ..
z
15 2 |80 | O 88 L
e J Sand: medium gray to olive—brown with orange o
-‘ .’4.' SM mottling, very fine to fine, moderately & °
| AL : well-sorted, high slit content, 10% PO4 nodules L g T
] ] (2-3 cm), some blue—gray clay Interspersed, 81 o
1 :n’, \ wet, /— z 2
h ] o 9
Ll Sand and silt: olive-brown, 40-50% very fine to R o a
EP' SM fine phosphatic sand In sitlty matrix, some sandy &S g
MEI|[| ML | pods/siringers, 6-10% P04 nodules in upper 2' S E
] 1"- with only trace in remaining, soft, wet; sand e ="
N increases to 60-70% in 18.5-17.5", 10-15% fine to ‘L
20 3 | medium shell hash in matrix. _L

Page ! of 2



EnSarfe/Allen & Hoshall

Monitoring Well NBCES7602D

Project: ZONE E — Naval Base (harieston

Coordinates: 231/7830.09 E, 37576284 N

Location: Chareston, SC

Surface Elevation: 8.4 reet msl

Started at 0900 on —18-96

TCC Clevation: 8.34 feet ms!

Completed at 1030 on +—18-95

Depth to Groundwater: 86! feet TOC Measured: 3/13/96

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

Groundwater Elevatiore (73 feet ms!

Driing Company: A¥fance Environmental (SC Cert# 869)

Total Wel Depth: 28.0 feet bgs

Geologist: 7. Katka

Wel Screen: .0 to 27.5 feet bgs

3 A
o 3 . E _ § 2 g WELL DIAGRAM
= ‘%g E§ 4zl Elgl3 GEOLOGIC DESCRIPTION =
o 2| 5 &
EE b 7 gw % x| £ 5 8
R -F:
..' - -
b
1 A HEB
A A=l
] i LR
s g
b (5] D N
Pv « e
gt oM g = <
Ml (1] ML o o = 0
1 B 3 b a
3 s [ 3
25 3 |wo] o 3 Sand and silt: as above, 5% PO4 nodules <i cm s A 2
'E; size, lag deposit at ~28-27.2" with 5-10% shell »*
4 "r'r fragments up to 3 cm size, 70-B0% phosphatic a8
:'L’ sand content overall, gradational contact with Fi =
J "ﬂ Ashley Fm below. 3 b 33
h 8e o 2N
Slit: olive-brown, clayey, low plasticity, soft to
7 firm, moist to wet , ~30% phosphatic sandy pits U
W % in upper 1" decreasing to < 5% for S
/ remainder--Ashley Formation. a Yy
A
é 9
30— % 3
n
-‘ % €L o
% ]
% P
o
\% 2
| %
J 2
35 4 (100} O 268
|
1
]
40—
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EnSafe/Allen & Hoshall

Monitoring Well NBCES580001

Project: ZONE £ — Naval Base (harieston

Coordinates; 231763621 E, 37542656 N

Location: Charieston, SC

Surface Elevation: 92 feet ms/

Started at 400 on 0-9-85

TOC Elevation: 805 feet ms/

Completed at 1535 on I0-9-85

Oepth to Groundwater: 587 feet TOC Measwed: 3//3/96

Dring Methoa: 4.25" 1D (7.5 O0) HSA with spit spoon

Groundwater Elevation: 348 feet ms/

Driing Company: Adantic Driing (SC cert #1210)

Total Well Depth: B0 feet bgs

Geologist: 7. Karfka

Wel Screen: 3.4 to 124 feet bgs

k=3
o |2 g E R § @ E WELL DIAGRAM
_k 1BylBuy sl &l 23 GEOLOGIC DESCRIPTION g
SREEIEERA s | g
a& du|lanl 0| = @ 3 .
%
Surface conditions: asphalt parking lot. ﬁ‘
5
e
| * [
M =
CL g [k @
sC Yy & : 2
'7F &) 3 r
] E_’ - L
Split spoan plugged; Auger cuttings 0-6": brown o - 5
J to olive brawn, mottled, sandy clay, very fine to - ] = o
5 fine sand, low/medlum plasticity, g (5
J a =
S e W
2.7 S 35
oo CL |  clay: blue-gray with orange~brown, FeOx-rich o =
CH mottling, trace very fine to fine sand, some siit, Fez a :C':.
4 CL firm, low/medium plasticlty, dry to molst. 8 g {=]: 5
2 1713]0 g = 2
Clay: green~gray to rust—brown, with some very S =¥ =
fine to fine sand, firm, low/medium plasticity, dry @ 1=F %
to moist; Increased sand content at bottom of g. =f o
sample. =k -
10 8 —f
Shelby tube (10-12.5'); top Is sandy clay as =k
above with firmer clay at bottom of tube. =k
CL fi=t
CH 1=l
3 {100) 0 13 i
37 L
Clay: gray to blue-gray, some silt, firm, fat, high
CH plasticity, wet: high concentration of FeOx o
minerals and sand in basal 0.2, B
4 100 52 ot |
[nd ".~ o
15 o =
1
20+
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EnSarfe/Allen & Hoshall Monitoring Well NBCE58001D
Project: ZONE £ — Naval Base Charleston Coordinates: 2317640.28 E, 37542014 N
Location: Charleston, SC Surface Elevation: Q4 feet ms!
Started at 0825 on I-2-96 TOC Elevation: 29 feet ms!
Completed at 100 on 1-21-96 Depth to Groundwater: 7.67 feet TOC  Measwed: 3/13/96
DOriing Method: Aotasonic (6.5 00 casing, 38" ID corng bit) Groundwater Elevation: (62 feet ms!
Driing Company: Afiance Environmental (SC cert #89) Total Wel Depth: 300 feet bgs
Geologist: 7. Kafka Well Screen: 20.0 to 29.5 feet bgs
g WELL DIAGRAM
o 15 | g E - -% i
=5 %é E§ g £ 5lgla GEOLOGIC DESCRIPTION e
w
w W = g
EZ ja i) gm o | E é 7]
té‘u_ Surface conditions: asphalt parking lot. L& )
M
J Silt: dark black, with very fine sand, clayey, firm, 8
CH low plasticity, moist to wet. L
] M Clay: dark olive—brown, 5% very fine to fine ;g
SP sand, firm to stiff, medium/high plasticity, moist 5!
CH to wet. vy
\2’1./ Sand: light gray, phosphatic sand lens, very fine
to fine, slity, molst to wet.
\ Clay: dark olive-brown as above, ] L’
5 1 60 0 ) . . 4
Sand: light to medium brown, very fine to fine,
| silty, trace to some gray clay, moist to wet——fill
sand.
{ ]
Clay: brown to light blue~gray with orange and
orange-brown mottling, 10-15% very fine to fine
sand content in upper 1’ decreasing to <5% at S
] 6-7.5', high FeOx content in upper 4', firm to 5 g,
CH stiff, medivm to high plasticity, moist to wet. 2
+ Sand content 10-15% at 7.5-8.5'; 20-30% from g
8.5-8.8". 2
o : NN
Sand content <5% below 8.8'. = \
3 NN
o N
= NX
J ~ AN
26 Q
N
N
N
1 N
N
\
\
N
15 2 80 0 —58 %
CL Clay: light blue-gray with orange mottiing, 10-15% re
] \(ﬁ/‘ sand, soft to firm , medium plasticity, moist to :
wet. %lg'
| Sand and silt; kght gray 1o olive-green with [
varied colars, 70-80% very fine to fine <
SM | phosphatic sand, 10% very fine to coarse shell a
ML 1 hash, 20% PO, nodules {<0.5 cm), very high silt =2
content, saturated. ol
Sand and silt: olive-brown, phosphatic sand %
content 70~80% in upper 1’ decreasing to L o
20 50-60% at 18-20.5' then to 30% for remainder, J .
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EnSafe/Allen & Hoshall

Monitoring Well NBCE580G1D

Project: ZONE £ - Naval Base Charleston

Coordinates: 231764023 £, 375420.14 N

Location: Charleston, SC

Surface Elevatior: Q4 feet ms/ 4[

Started at 0825 on 2196

TOC Elevation: .29 feet ms/

Completed at 010 on H2+-96

Depth to Groundwater: 7.67 freet TOC Measured: 3//3/96

Driing Method: Rotasonic (85" 00 casing 38" 1D corng bi)

Groundwater Elevation: 162 feet ms/

Driing Company: A¥ance Environmental (SC cert #89)

Total Wel Oepth: 300 feet bgs

Geologist: 7. Katka

Well Screen: 20.0 to 29.5 feet bgs

- B WELL DIAGRAM
18 |2|B|=|88 L
w|Euwl i glel3 GEOLOGIC DESCRIPTION £
S R-CFER NI ;
=] 7] B @ | 3 E % 3
N
‘ |
.‘: 10~15% fine to coarse shell hash with 5-10% P04
'E' pellets in upper I, trace clay, firm, low plasticity,
} 'P'J wet.
"
+ i
p
n.,'
| i
ll,' o
i:; o
£ 3
K
k| s s %
g
25 3 1100 0 @RIl ML | sand and silt: as above with 0-70% phosphatic = a
".; sand in matrix throughout with faint black silty E °
+ :-’,1 stringers, high slit content, trace clay, low o 3
ipL plasticity, cohesive, wet; sand content Increase @ "
A to 70-80% from 28-20.5".
A3
Ay
i.’
1 2
4] :;
l.
ﬁ R
it R 01 | =% [
20 ® i b Lag deposit: sand and silt matrix as above with N
i;.’ SM 10% coarse to very coarse oyster shells up to 1.5 -
cm size, trace PO4 pellets. B
% A\ /] a - A
/ Silt; olive-brown, clayey, trace sand in matrlx, g
% firm to stiff, low plasticity, moist to wet; S M
% phosphatic sand pits at 30-30.2°, 30.5-30.7",
/ with 5-10% PO4 pellets In upper 0.7° with none in
W é remainder—- Ashley Formatlon.
% o
J m g
% CL ®
o
35 4 |00l 0 % =
T % Shelby tube 35-37.5": top and boitom ~— Ashley
J / Formation.
S | 100 LZBA
40—
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EnSafe/Allen & Hoshall

Monitoring Well NBCES80002

Project: ZONE E — Naval Base Charieston

Coordinates: 23/7463.94 E, 37528629 N

Location: Charleston, SC

Surface Elevatione K7 feet ms!

Started at 0940 on 10-10-95

TOC Elevation: 033 feet ms!

Completed at 1030 on I0-10-95

Depth to Groundwater: 823 feet

ToC

Measwed: 3//3/96

Driing Method: 4.25"ID (7.5 OD) HSA with spiit spoon

Groundwater Elevation: 4.0 feet ms!

Drifing Company: Atiantic Driling (SC cert #1200)

Total Well Depth: 3.0 feet bgs

Geologist: 7. Karka

Wel Screen: 3.4 to 24 feet bgs

WELL DIAGRAM
AR AR E:LE E
=f gw EE‘ ulg B|213 GEOLOGIC DESCRIPTION =
% = 0
R HEHENE
Surface condltions: asphalt parking lot.
4—\ ': 1
5 [ 2
Jy =L 2
o c
\ S I 8
5 .I 3 W ML Silt: brown-black, with very fine to fine sand, 87 ?,
RILH oM \moist. o I
b 4 = :.
’//A CL Sand: light gray, very fine to fine, moderately 48 &~ =
well-soried, slity, trace of clay, wet. 43 S :
1 85| 0 ©
Clay: blue-green to green—gray with §
orange-brown, FeOx-rich mottling, some very 2 ~_-"_ 5
o fine to fine sand, soft, wet; firmer in basal 0.2'. 2.7 a =
777 CL \ /_‘_2_4 5 E: ;
SC \ Clay: as above, possible slough. [ - o &
..... : -8 = ' 2
2 [100] O :1 SP | | Sand: orange-brown, very fine, highly conc. of n © =
10 FeOx minerals, very clayey, moderately ¥
well-sorted, some silt, moist 1o wet N
Sand: green—gray, very fine to fine, well-sorted, -
some silt, wet. E
J AN 4/‘“‘1 -
cH Clay: dark gray to blue—gray, some small, very
Z CL fine to fine sand pods, some silt, Irregular FeOx
1 3 jwoof o § ™\ stains, firm, medium to high plasticity, moist. q_2‘3 :E_‘
Q
1 5
2 Y
157 “
1
20+
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EnSafe/Allen & Hoshall

Monitoring Well NBCE583001

Project: ZONE E ~ Naval Base Charieston

Coordinates: 2318360.30 E, 375554.72 N

Location: Charieston, SC

Surface Blevation: 2.9 reet ms/

Started at 500 on I-2-95

TOC Elevation: 974 rfeet ms/

Completed at 1555 on I-2-95

Depth to Groundwater: 877 feet TOC Measwed: 3//3/96

Driing Methodt 4.25" ID (7.5 OD) HSA with spit spoon

Groundwater Elevation: 297 feet ms/

Ociing Company: Atlantic Drling (SC cert #12K0)

Total Wel Depth: 3.5 feet Dgs

Geologist: A Blythe

Well Screer: 35 to 25 feet bgs

B
o |2 g E _ § o E WELL DIAGRAM
-l %Q Eu § = 5 2 3 GEOLOGIC DESCRIPTION s
o s W g = E
QE jax 7 g% 0| e g & B Ty
[ A
Surface conditions: asphalt road 8
o
A
o [ '7{_
@ N —_
2 | o
6.4 —{—-5 ' ”
7/ Clay: gray with brown to red mottling, ~20% very = | 3
// CL fine to fine sand Increasing In content at 4', firm o |- 5
7. to sitff, medlum plasticity, moist. DR S
5 1|87 0 N AT £ I g
(7o
=
&
c
L
[+4)
]
2.4 ¢ -
Clay: as above Increasing to 50% sand content S =l &z
1 L a3 & = =
SC a . - -F L=
T - u S
2 B7 0 ¢ = ~f ®
S 2| -
10 -
Clay: dark gray with red and iron oxlde mottling, I=f:
clean, fat, high plasticity, stiff, increase in very
] CH | fine to fine sand content at 13.6', molst. EJ
T 4 | 100 O 41 .:
% A i 2
(&)
IST 2
Q
]
20-
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EnSafe/Allen & Hoshall

Monitoring Well NBCE&S83002

Project: ZONE £ — Naval Base Charieston

Coordinates: 23844645 E, 37561237 N

Location: Charfeston, SC

Surface Elevation; Q0 feet ms

Started at 1345 on I0-10-95

TOC Elevatior: 882 feet ms!

Completed at 20 on 10-10-95

Depth to Groundwater: 650 feet TOC Measwed: 3//3/96

Oriing Method: 425" I (7.5 Q0) HSA with spit spoon

Groundwater Elevatiors 2.32 feet ms!

Driing Company: Atlantic Driing (SC cert #120)

Total Well Depth: 132 feet bgs

Geologist: 7. Kafka

Well Screen: 3.6 to 26 feet bgs

OEPTH

INFEET
LITHOLOGIC
SAMPALE
ANALYTICAL
SAMPLE
SAMPLE NO,
X% RECOVERY
PID (ppm)
GRAPHIC LOG
SOIL CLASS

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. {fi-ms)

Surface conditions: asphalt road.

grout

_

0

bentonite seal

5+ Sand: blue—green with FeOx~rich pods, very fine
SC to fine, moderately weli-sorted, clayey, trace La

silt, dry to moist; sand becomes tan, very fine to
1 (8710 flne/medium in basal 0.2". [

2" 1D Sch. 40 PVC Riser

12

] sC Sand: gray to brown with green, very fine to
fine, moderately well~sorted, clayey, trace silt,

B

#1 3and filter

SR SP
' SM molst.
2 87 0

Sand: gray to brown—orange FeOx-rich pods

10— intermixed, very fine to fine with trace medium,

J moderately well-sorted, trace clay and silt ,
CH moist to wet.

0.01 slot PVC screen

— 11

-

l Clay: dark gray to blue-gray with FeOx-rich
3 |00 0 pods and stains, with some very fine sand, silty, —3
soft {o firm, medium to high plasticity, fat, wet.

20—

end capj‘
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EnSafe/Allen & Hoshall

Monitoring Well NBCE58302D

Project: ZONE E — Naval Base Charieston

Coordinates: 231850270 E, 37558867 N

Location: Chareston, SC

Surface Elevation: Q0 feet msl

Sterted at 0915 on 1-19-96

TOC Elevation. 8.85 feet ms!

Completed at 0945 on -15-96

Depth to Groundwater: 696 feet TOC

Measured: 3/13/66

Driting Method: Rotasonic (65" 00 casing, 38" 1D corng bit)

Groundwater Elevatior: 189 feet ms!

Driing Company: Afiance Environmental (SC cert #869)

Tota! Well Depth: 302 feet bgs

Geologist. & Blythe

Wet Screer. 203 to 297 feet bgs

B WELL DIAGRAM
o | = s | & 8 T
= < g @ |1 8| # L
B |8uylEy g 3 GEOLOGIC DESCRIPTION =
FA-ECEE : :
%E Sw %‘m E| e | B a o
A GP. Surface condltions: asphalt parking lot. i%
3/
. qe| GC Gravel: black—~brown, sandy, soft, low plasticity, g %
?‘ wet. /— §
% Sand: red-brown grading to gray with red s
% %% mottling, clayey, low plasticlty, moist. §
/ \
7 é 55 §
7 Clay: gray with red mottling becoming brown at %
% CL 4.5, medium sand increasing In concentration in &
% bottom 0.3 2 N
) ! g8 | @ N [ﬂ %
Clay: gray with red mottling, medium sand, medium %
to high plasticity, grades into fat clay with some %
sand pockets, stiff, moist. §
N
\
N 3
sC N ¢
cL N
g N
AN
o N
z N
= NN
10— < \
s NN
8 R |
y I = N |
= N
~ N
N
% |
N z
N
N |
N |
N |
N |
\ |
15 2 |80 0 foprs 8 N |
3 ‘|’| Sand: light gray with red-brown, medium grain N . j
W3 (.’T size, some shells and phosphate nodules; sheit b
Al hash is sporadic and unevenly distributed. o
i E
H.' =
l:.’ TT gﬁ- 8
il KA
':v ° 2
h; 3 IT @
h_.’v ® o
all 7
20 Al o ___L A
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EnSafe/Allen & Hoshall Monitoring Well NBCE58302D

Project: ZONE £ ~ Naval Base Charieston Coordinates; 2318502.70 £, 375589.67 N
Location: Charfeston, SC Surface Elevatione 80 feet msl
Started at 0815 on -19-96 TOC Elevation: 8.85 feet ms!
Completed at 0945 on +i19-96 Depth to Groundwater: 6,96 feet TOC  Measured: 3/13/95
Driing Method; Aotasonic (65" 00 casing 38" 1D coring bit) ] Groundwater Elevation: 189 feet msl
Driing Company: Aliance Environmental (SC cert #889) | Total Wel Depth: 302 feet bgs
Geologist: A Biythe L Wel Screen: 203 to 29.7 feet bgs
B WELL DIAGRAM
2 18 |2|B|=|2]8 E
=l BulE gl E5lgl3 GEOLOGIC DESCRIPTION £
w £ = g g e % =
%Za 3% gm ] ee g 7 g
EH
il
l.' T
l‘;
J 38 TJ
ik
.'
ﬁ :‘2 nT
o T S
o )‘\TJ o
J2 5]
i‘; ° SM. 8 b=
r c
25 3 |w0| 0 ':3 “T GM Sand: as above with Increase in phosphatic g @
13 concentration; lag deposit at 28.3-29.8" with = 2
nh) ,T shelt hash and phosphate nodules. - *
:\J T g w
',‘:r °
b T
Phic
l.u
w sl
n.ﬂ )
o T &
w Sl s
l‘r QT JL— (3
30— 7 - 208
/ Clay: drab green, siity, occasional pockets of
| % sand throughout-- Ashley Formatlon.
g
1 %
ML
/ 0
é CL g
kY
Z 2
35 4 1100, O 28 ‘L
J
1
40— J
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EnSarfe/Allen & Hoshall Monitoring Well NBCES583003

Project: ZONE £ — Nava Base Charieston Coordinates: 238854062 E, 37554029 N
Location: Charkeston, SC Surface Elevation: 84 feet ms/
Started at 0840 on 10-1-395 TOC Elevation: 9.25 feet ms!
Completed at 0010 on 10-1-85 Depth to Grondwater: 549 feet TOC  Measwed: 3/13/96
Driing Method: 4.25° 1D (7.5" O0) HSA with spit spoon Groundwater Elevation; 376 feet ms/
Driling Company: Atlantic Driing (SC cert #12/0) ' Total Well Depth: B.f feet bgs
Geologist: P. Baykey Wel Screen: 3/ to 21 feet bgs
i E’ 9_ x N § @ E WELL DIAGRAM
8y Ey u 2| & 3 GEOLOGIC DESCRIPTION =
el 28g8 g § : :
QE % 206 0| E g ]
J Surface conditions: asphalt parking lot. ‘ %
P-4
Q
:
1 i E
J e :
O c
> L2
a =
o Q
< o
=)
S— T X - " 4.4 8 s
il ,/ Clay: olive-green, with white, very fine to medlum =3
1 ! 7 aL. sand laminations at irregular intervals, some siit, -k
ﬁ | : Z OH sofl, plastic, moist to wet; grades to dark—brown S ~
L[ to blue—green clay, silty, plastic, soft, wet, at 57 e ;
W 1 85 ( 0 6.4". [ @ -
(&) :
> : -
o- .. Q
=t . S
T -0 i g ©
| ! '7 Clay: dark gray with some black, brown, and g : §
| : 7 oL gray, very thin, slity laminations in upper I'; soft, 9 =
817 OH plastic, wet; marsh grass from 9.5-10", 3
10— IX 5 A
2 |e0| O ' -
T 4.1 5
l ! ? oL Clay: dark gray-brown, with some black, a |’
;' /” oH carbonaceous debris, some silt, soft, plastic, —4.9 3
: oL \ wet. / D T
15 3 (100 i Z CL 56 &L Y
W Clay: blue-green and gray, silty, some very fine
to fine/medium sand, soft, plastic, wet, with
" carbonaceous debris,
]
20—

Page 1 of |



EnSafe/Allen & Hoshall

Monitoring Well NBCES586001

Project: ZONE E — Naval Base Charieston

Coordinates: 23871289 E, 37528127 N

Location: Chaneston, SC

Surface Elevation: 82 feet ms!

Started at 240 on 18-85

TOC Elevation: 8.06 feet ms!

Completed at 1410 on 18-85

Depth to Groundwater: 2.4 feet TOC Measured: .3/13/96

Drifing Method: 42510 (7.5 O0) HSA with spit spoon

Groundwater Elevation: 5.65 feet ms/

DOriing Company: Atlantic Oriing (SC cert #1210)

Total Wel Depth: 126 feet bgs

Geologist: B Blythe

Well Screen: 26 to 2] feet bgs

OEPTH

o 3' g E ~ § . E WELL DIAGRAM
E 8 E w § % é GEOLOGIC DESCRIPTION =~
§§ 3% : | g Z|8 g
Z B 20| 0| *w g i3]
-
J Surface conditions; gravel I §
&
- \
* 2P '_A;_,
o ) ©
> [ [
a. | @
o | ho]
< [ =
£ |: o
w7 <
6 3 o k: 5
gﬁl Sand: brown—-gray, clayey, Interbedded with fat o5 =L
\_ﬂ/‘_\ organic clays of high plaslicily, moist to wet. /- c &
[T} .
[T L
1 ]27] 0 G
i ' ;
[&] N
g
— . 2 é [ o
/// Clay: black, high organic content, fat, very soft, = =
/ high plasticity, moist. ; - g
s, > ne o 8
2 |100| 0 % 13 B z
10 18 [ '
|: Shelby Tube 10-12'; top and bottom —- high
i | oL organic clay as above. [
1 k) OH
1
3 | 100 38 Y B
U Clay: as above grading into high organic peat, '
Z oy | soft. moist.
V.
7 PT a I
3
— 4 1100} O 58 o
5[
5] : 3
20
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EnSafe/Allen & Hoshall Monitoring Well NBCES59000t1
Project: ZONE E — Naval Base Charieston Coordinates: 23/91566.31 E, 374827.84 N
Locatiore Charieston, SC Surface Elevation: 83 feet ms/
Started at 1525 on 9-96 TOC Elevation: 81! feet ms/
Completed at 620 on 1-9-96 Depth to Groundwater; 2.96 feet TOC  Measwed: 3/13/96
Driing Method: 425" ID (7.5 O0) HSA with spit spoon Groundwater Elevation: 415 feet ms!
Driing Company: Atlantic Driling (SC cert #120) Total Well Depthe 25 feet bgs
Geologist: & Blythe Well Screen: 2.5 to IL5 feet bgs

DEPTH

WELL DIAGRAM
GEOLOGIC DESCRIPTION

SAMPLE
ANALYTICAL
SAMPLE NO.
% RECOVERY
FID (ppm)
GRAPHIC LOG
SOIL CLASS
ELEV. (ft—msl)

INFEET
LITHOLOGIC

)
Surface conditions; asphalt parking lot. ‘I —*—
| ‘—l ‘—’
W _}r_ (] >
2 i
& i)
1 2 5
2 s 2
4 o
W SC .Sand: light gray to gray, fine to medium, . -5
5] 7, saturated {flowing); with fat, green—-black 36 0
/ OH organic clay in upper 0.2°, c -_-‘:-3
7 :
i 1ol o L Clay: dark green with black mottling, fat, high oo Sj o
\ plasticity, soft, moist. 2 :
© -
= fH| 2
5t s
w N
23 = ; =
. 7 Clay: as above. px : >
7 N »
V, // OH :
Z |
/ k
10— 2 00| O A 17 -
A Clay: a7 E
ay: as above. -
¢,/ OH Y !
- a7
3|50 :E—‘
a '.
m |
@ |
© _!L
=
[

20—
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EnSafe/Allen & Hoshall Monitoring Well NBCE58001D
Project: ZONE E — Naval Base Charleston Coordinates; 2310/148.72 £, 37483634 N
Location: Chareston, SC Surface Elevation: &/ feet ms/
Started at 1405 on -6-96 TOC Elevation: 7.87 feet mst
Completed at 520 on I-9-96 Depth to Groundwater: 4.26 feet TOC  Measured: 3/13/96
Orling Method: Rotasonic (6.5 0D casing, 38" 1D coring bit) Groundwater Elevation; 3.6/ feet ms/
SNG,
Driing Company: Affiance Environmental (SC cert #889) Total Wel Depth: 300 feet bgs
Geologist: 7. Karka Wel Screen: 201 to 29.5 feet bgs
Ia) g Lo 2 o 'g WELL DIAGRAM
e — i} ot
= EulEy § % 52 3 GEOLOGIC DESCRIPTION =
-
3 S &
% Z E % g % n | »e % g b w
GW. Surface conditions: asphatt and gravel.
gg Gravel: asphatt and gravel pieces up to 4 cm, Lﬂ
W ? very fine sand and clay matrix, poorly sorted, )
| cL wet.
k) SC : )
/ Sand: dark brown to medium gray, very fine to
J fine, high clay content, silty, with small pebbles, Lﬁ,a
wet,
| Clay: dark green-gray, silty, with very fine to
fine sand, medium to high plasticity, moist to wet,
Strong petroleum odor.
5 t 56 | O -3
SM Clay: as above grading to brown—-gray, ~5-10% Log
| | : ] | pebbles and concrete pieces, some
II I | brown-orange silty stringers from 2,4-2.68", low
! to medium plasticity, Petroleim odor.
{HHNE — —
1 : | : Sand: light medium gray, very fine to fine,
: :l : il well-sorted, siity, wet. 3
I : ] : Clay: dark gray to green-gray and black, very § <
Al sitty, fat, sticky, low plasticity, wet —— marsh S
W : i : I clay; with 2-3% brown and orange-brown =
10— Ll organic matter (grass, wood) intermixed, trace o
1y to some sand (~6%), HpS odor, slight petroleum _:
| : I : odor when sample bag opened. 3
{ : I : I =
| 1! ~
Ik
']
J IRUNERD
HHHRE
“ i
] !
[l
!
IRl
15 2 | 100 S5 il Clay: as above with 2" brown-black wood and
: I : ik peat layer at 20".
i : —+
! o
i =
AL o
THHHE =
i 3
il
1|'fif']
i|il!
INGRT
t
20 dnily A1 _I_
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EnSafe/Allen & Hoshall

|

Monitoring Well NBCE59001D

Project: ZONE E — Naval Base (hareston

Coordnates: 23/9148.72 E, 37483634 N

Location: Charleston, SC

Surface Elevation: &1 feet ms!

|
_

Sterted at 405 on +6-96

TOC Elevatiore  7.87 feet ms/

Completed at /620 on +8-96

Depth to Groundwater: 4.26 feet TOC

Measured: 3//3/96

Driing Method: Aotasonic (8.5 00 casing, 38" J0 corhg bit)

Groundwater Elevation: 367 feet msi

Driing Company: Afiance Environmental (SC cert #889)

Total Wel Depth: 300 feet bgs

Geologist: 7. Kafka

well Screen: 20.1 to 29.5 feet bgs

&) 8’ g = g 0 ? WELL DIAGRAM
Q 1 9 L
=l %é E§ 515 Bl2|3 GEOLOGIC DESCRIPTION =
= ] g @ § = E
EE T gw Ui | ae E 7
: i I | 3 { -
il SR
A oL o=
M p=
Nl Cl=)
J 5 3o |F:
P SM. Sand: light medium gray, very fine to fine, Nl 8
J k ML well-soried, grades into phosphatic sand with -
slit at 22.2°, some clay, wet; few oyster shells in —He - =
upper 0.1 up to 4 cm diameter, @ =k
G N 0
0 =
w g e o
25 3 80|33 es | & Lk %
’F Sand: light gray to olive=brown, very fine to fine 1) e g
-..’ phosphatic sand comprising 60-70% of matrix, g o o
'.E high sitt content, some light tan to white clay of o Sz x
:.'j low plasticity. =g
;’ v : _1.
| sM L
! ML | ML BER
N5 a [19]
El', a il=F
tJA L A i X
3 Lag deposit 29.2-30" with <5% oyster shells up L‘g =i
thEl to 4-5 cm size, no PO4 nodules evident. il B |
30 o 20 | 3 [
// Silt; olive-brown, firm, low plasticity, moist 1o i
% wel; some PO, sand pods at 30.2', 30.4", 30.7",
% 32.I'; trace very fine sand in matrix, clayey,
/ trace effervescence with HCI; some 0.5-1cm
% P04 nodules present (5-10%} in sand
% ML. pods--Ashtey Formation.
| 74 CL
%
35 4 |00 0 4 260
40—
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EnSafe/Allen & Hoshall Monitoring Well NBCE596001 )
Project: ZONE E — Naval Base Charfeston Coordinates: 23/9324.94 E, 37462032 N }
Location: Charkestan, SC Surface Elevation: 9.3 7eet ms/ |
Started at 1535 on 10-31-95 TOC Elevatio: Q.10 feet ms! W
Completed at 650 on 10-31-95 Depth to Groundwater: 4.67 feet TOC  Measwed: 3/13/96
Driing Method: 4.25"1D (7.5 O0) HSA with spit spoon Groundwater Elevation: 4.43 feet ms/

Oriing Company: Atlantic Oriing (SC cert #1210) Tota Wel Depth: 3.0 feet bgs
Geologist: B Biythe Well Screen: 30 to 120 feet bgs
=z WELL DIAGRAM
218 ¢l El- 2|8 I
SulE Eigl 3 GEOLOGIC DESCRIPTION =
SR I :
%E Jw %m 0 | E A
Surface conditions: asphalt pavement *co-,,
] TT
4 3 3
(&) b
> =
a. o
S %
48 < o
5 Clay: gray to dark gray wilh brown, FeOx a
E‘h mottling, ~20% sand content, firm to stiff. 5
J 1 00| O 13 & ™
w
| g
[S)]
| z g
13 ] =
CL. Clay: as above with increase in sand content at _Tg 2
| CH| 87, L E: &
> 8ol o SC '\ Sand: green-gray, clayey, dense. /—‘H >
104
27
Clay: gray with red sand and FeOx motlling, very :
cL | fat. high plasticity, stiff. i
CH '
3|10 0 Z a7 g}
o Y
c
15 o
20—~
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EnSafe/Allen & Hoshall

Monitoring Well NBCE59601D

Project: ZONE E ~ Naval Base Charleston

Coordinates: 23/9347.53 E, 374608.3IN

Location: Charieston, SC

Surface Elevation: 9.6 feet ms/

Started at 0840 on 12-3-85

TOC Elevation: 8.32 feet msl

Completed at M0 on 2-13-85

Depth to Groundwater: 524 feet TOC

Measured: 3//3/96

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

Groundwater Elevation: 4.08 feet ms!

Driing Company: AFance Environmental (SC cert #889)

Total Wel Depth: 336 feet bgs

Geologist: P. Baykey

Wel Screen: 237 to 33/ feet bgs

o |2 | g E 2| g ‘% WELL DIAGRAM
=k 8yl Eu g 3 GEOLOGIC DESCRIPTION £
A HEHHHEEE :
Surtace conditions: asphalt tot. 4 §§
, 8900001 N
] T,D Gravel; black to brown, mean size 1 cm, very fine §
(.’DL G6M to fine/medium sand matrix, some silt. §
LYal 76 N
.‘ 7] SM | sand: dark brown, very fine to fine, some slit, §
SP Bk N
soft, wet. /] \
l \
\
. N
N
N
5 i 50 % 4.6 s
% Ctay: red with occaslonal gray mottling, some slit, \
/ very stitf, plastic, molst; indistinct very fine to %
é fine sandy pods throughout to 8.3". §
é \
= N
7 3
Q =
% Decrease in sand and silt content from 8.3-11.2° g s o
,0_1 Z to very few siity pits. g §
/ 5 NN
] N
4 A
R
N
\
N
N
\
N
| \
\
15 2 |67 54 §
Clay: gray~brown, trace orange sandy pits, \
some silt, very stiff, plastic, moist; sandy portion %
l from 15-15.8"; indistinct sandy pods at 17.1-18.2", %
N
oL \
1 CH %
N
N ,
1 i
113
:? SM. Sand: gradational contact with above, gray, 34OOEO1 %
20 PRSP | silty, very fine to fine, soft, wet. s a
\ ML / - -
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EnSafe/Allen & Hoshall

Monitoring Well NBCE59601D

Project: ZONE E — Naval Base Charieston

Coordinates: 23/19347.53 £, 374608.31 N

Location: Charfeston, SC

Surface Elevation: 9.6 feet ms/

Started at 0940 on 2-13-95

TOC Blevation: 232 feet msl

Completed at #10 on [2-13-95

Depth to Groundwater: 524 feet TOC Measured: 3//3/96

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

Groundwater Elevation: 4.08 feet msl

Dréing Company: Afiance Envionmental (SC cert #989)

Total Well Depth: 336 feet bgs

Geologist: £, Bayky

Well Screen: 237 to 331 feet bgs

o g . 5 § @ }‘7:1 WELL DIAGRAM
8y|E E 3 GEOLOGIC DESCRIPTION E
=f 128158 ¢/ § S g
E Z |Jun g% 0| = E % o
© 4
Siit: olive~brown, some black very fine = S
phosphatic sand, trace to some clay, soft, ‘us_’ g
plastic, wet. a_
= A
=
[&]
wn
2 |
&
Tr‘
25 3 100 1
ML =
= - °
[:}} —_ c
| SR %
N G e
1 o %
A CE-
; 5
| s |H
30 o o &
Lag deposit at 32~33"; matrix supported oyster §
shells. L o
7 234 | Y o
/ Silt: olive~brown, clayey,. firm to stiff, plastic, :E_l
% ML mois{ to wel-— Ashley Formation, .
| % cL K
35 4 |00] 1 % 5.4 _f_—l
2
; =
Q
[a]
l £
40-
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EnSafe/Allen & Hoshall Monitoring Well NBCES86002
Proiect: ZONE E ~ Naval Base (harieston Coordinates: 231835600 £, 374587.68 N
Locatiore Charleston, SC Surface Elevation: &5 feet ms!
Started at 035 on I0-3F85 TOC Elevation: 828 feet ms/
Compieted at 30 on 10-3~85 Depth to Groundwater: 502 feel TOC Measuwed 3//3/96
Driing Method: 4.25"' 1D (7.5" 00} HSA with spit spoon Groundwater Elevation: 4.27 feet msi
Driing Company: Atlantic Drling (G0 cert #1210) Total Wel Oepthy 130 feet bgs
Geologist: 7. Katka Wel Screen: 3.0 fo 20 feet bgs
o |Z 2 ‘g WELL DIAGRAM
2 |3 ; E R
- 8y E z 2 §leg GEOLOGIC DESCRIPTION &
A EHHBE :
Z 90|26 w | & 3 —
L =
Surface conditions: asphalt pavement %
T
+-—
y
(—' HEE "
5 [ b I
=2 0] | ]
_}\_ E i u
= Fe=f- E
pl o 2
o [7|-f: I
} ‘ a8 = PR 4
[&] H
5 7 Clay: gray with crange-brown mottling, trace ek O et Y
| very fine sand, high amount Fe0x minerals, 2
medium to high plasticity, soft to tirm, moisi to e ™ [FE[E
I |t00] o0 wel. 33 I e
| \ /" S bR
P ‘-_.‘ L -
z k)
. {5 - -
L Clay: gray to olive brown—green, less FeOx than > 5
ch above, increased sand content; red and gray o : 2
motiling from 5,3-8.5", o © L >
2 | 87] 0 A s
25 :
Clay: gray with red mottling, Iower sand content
cL | than above with two FeOx-rich layers at 12.2 -
CH and 12,3, firm to sliff, very fat. 5
a |-
3 0| 0 45 oo ¥
2
5] @
1
]
204
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EnSafe/Allen & Hoshall Monitoring Well NBCES96003
Project: ZONE £ — Nava Base Charkeston Coordinates: 23/9165.47 £, 37450246 N
Location: Charfeston, SC Surface Elevation: 92 feet ms/
Started at 505 on 10-30-85 TOC Elevation: 205 feet ms!
Completed at 700 on 0-30-95 Depth to Groundwater: 133 feet TOC Measured: 3//3/96
Driing Method: 4.25" 1D (7.5" 00) HSA with spit spoon Groundwater Elevation: 572 feet ms/
Driling Company: Atlantic Driing (SC cert #1210) Total Wel Depth: 130 feet bgs
Geologist: A Blythe Well Screen: 30 to 20 feet bgs
&) SJ g > o ‘g WELL DIAGRAM
o — - ) -—
EE 8‘%' Eg é‘ g § % g GEOLOGIC DESCRIPTION -“=
W =
%E gm gm o | »e g8 % B E
5
Surface conditions: grass Y s
K3
4]
o L]
| & [t
Q = -~
| z :
o =
< [rd]
- . 4| | 5 8
5 ”,Il{/) IL Fill: dark brown clay, siity, pebbly, firm, mols{. 3
\8%/ Clay: medium to light gray, with silty laminae, 38 =
v ls3l o very soft, plastic, sticky, wet. e &
[+3}
.1}
3
Q
> 1
a- [
g =
T -0 w = o
MMEE QL. | clay: as above, grades Into gray-green silty 3 = =
SM \ sand, soft, sticky, wet. 3 ° = 2
QL_ »
104 2 ol o CH Clay: Ilghigray—green with brown to rusty ' |8
mottling, ~20% sand content, silty, firm to stiff.
28 =
Clay: as above wlth 0.1 wide, brown, sandy lens HEE
cL| at13 A
&n e
3 (w00 0 48 &
o .:';'
15— g —= X
20
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EnSafe/Allen & Hoshall Monitoring Well NBCE596004
Project: ZONE E — Naval Base Charleston Coordinates: 23/9200.58 E, 37444285 N
Location: Charfeston, SC Surface Elevation: 9.3 feet ms/
Started at 0930 on 10-30-95 TOC Eievation: 8.90 feet ms/
Completed at 1415 on 10-30-95 Depth to Groundwater: 353 feet TOC ~ Measwed: 3/3/35
Driing Method: 4.25"'I0 (7.5" O0) HSA with spit spoon Groundwater Elevation: 537 feet ms!
Driling Company: Atiantic Driing (SC cert #£210) Total Well Depthe B.0 feet bgs
Geologist: B Blythe Wel Screen: 3.0 to 2.0 feet bgs
o 5 _ E 8| ., "g WELL DIAGRAM
iy —_ -
o5 8,§ £ § 2| B % 3 GEOLOGIC DESCRIPTION e
W =
%E %u—; g% u§3 » | B B g
A =
Surface conditions: grass g,
T
K
3
" g P
> =
a. [=]
o =
48 3 3
5— cL Clay: gray with brown-red mottling, firm to stiff, &
CH molst. . a
1 |73] o0 e o
L
J E
O
>
| & 5
13 ) =
cL Clay: as above, with increasing sand content at @ o
| CH 8.6-9' (~25%), moist. g S
-1 —
2 (80| 0 =
10 T - :
Shelby tube {10-12.5'): top and bottom -- clay Rl
as above. =
CH
] e s
3 |wal| o 32 L
37 < ’ ot
Clay: light gray with red mottling, approximately i .
CL 25% sand, wet. a [y
CH o | .
2 i
15 4 100 [} 57 o ooy Y
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCE58604D

Project: ZONE £ — Naval Base (harleston

Coordinates: 2319/78.91 £, 37447688 N

Location: Charkeston, SC

Swiace Elevation: 94 feet ms/

Started at 0930 on I2-16-95

TOC Elevation: 823 feet msl

Completed at 00 on 2-16-85

Depth to Groundwater: 504 feet TOC

Measwred 3/3/96

Driing Method: Aotasonic (85" OD casing, 3.8" ID coring bit)

Groundwater Elevation: 4.19 feet ms!

Driling Company: Affiance Environmental (SC cert #889)

Total Wel Depth: 32/ feet bgs

Geologist: F. Baykey

Wel Screen: 22.2 to 316 feet bgs

—

o |z > gl 2 WELL DIAGRAM
- 6 ] — '} w =
o Su Ey z g 5 3 GEOLOGIC DESCRIPTION s
B 5% g § B = ef
Bz 53 % 5| e B ) o
[
ol GM Gravel: brown, granules up to 2 cm, with very fine
e sand matrix, grain supported, some r8.4000D1
LT ly e g s s
prfs ML :}g
1 CL Clay: dark brown, with very flne sand, some silt,
SM plastic, very stiff, moist.
1 Silt: brown-black, some very fine sand, some
clay, plastic, stiff, moist; grades to brown, silty
1 sand, very fine to fing, soft, at 1.7".
1‘Sand: brown, very fine to fine, slity, trace clay. ’
5 1 | 0
+ AN , - 3
% Sand: brown, very fine to medium/coarse, silt 3.3
gﬁ \ content decreases with depth; with some shell [
fragments.
CH S
7 Clay: gray with red—-orange mottiing, some slit, L;_-,-
4 1 very sliff, plastic, moist to wet; some roots to 12 = -
feet deep. 2 §
= (=)
Clay: gray wlith yellow-orange and red-orange g
mottling, some sandy pods, plastic, soft, wet; g
10— light brown sandy streaks and pods from <
14.2-15", <
[4p]
ML S
CL &
15 2 921 0 7 -58
Clay: gray with light brown, very fine to fine,
sandy pods: some silt, plastic, stiff, moist to wet;
g‘h from 16.1—17.2', decrease In sandy pod content,
very siiff clay.
l 78 —}{—
Slit; olive-brown, some very fine sand, some
black PO 4 with some clay, slight plasticity, soft, 2
wet; some very sandy pods scattered §
ML throughout. S
" pa
20 - _l_
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EnSafe/Allen & Hoshall

Monitoring Well NBCESS604D

Project: ZONE E — Naval Base Charleston

Coordinates: 2319[79.91 E, 374476.88 N

Locatione Charleston, SC

Surface Elevation; 9.4 feet ms!

Started at 0930 on 2-16-95

TOC Elevation: 923 feet ms!

Completed at 00 on 2-16-95

Depth to Groundwater: 504 feet TOC

Measured: 3/13/96

Driing Method: Rotasonic (8.5™ OD casing 38" ID coring bit)

Groundwater Elevatiore: 4.09 feet ms/

Driing Company: Affance Environmental (SC cert #889)

Total Wel Depth: 32/ feet bgs

Geologist: £. Baykey

Wel Screen; 222 to 316 feet bgs

o 3 ) E o ? WELL DIAGRAM
=4 — ] —
b BylE zlEle g g GEOLOGIC DESCRIPTION s
i S g g e = E
EE ) %m ?n x| & 1% a
T
| I LIS
| n
+ sl
ok
> )
a |-
o |-
< |
=
[E] N
L7270
25 3150 158 8 I
Silt: olive-brown, some sand {very fine to fine c N
with slight increase in P04 sand content), some é,’ o
clay, wet, soft, slight plasticity. o [ S
Q ;
z ®
S (=
o =
ML =
304 {
a =f
o .-~
| o =
©Q L=F
at 31.3-32.4": with some shells [bivalves, matrlx & =l
supported) and with some 1 cm PO4 nodules along I—J Rl
W basal contact. o3 .
% Va N
/ Silt: olive brown, clayey, very stiff, plastic, some -y
% effervesence with HCl, molst to wet; some black A
% PO, sandy pods at 32.4-34%; Ashley Formation.
é :
35 4 [100] 0 % 'é!f 2
/ P
7 °
| % Shelby Tube (35-37.5"): top and bottom~—
% Ashley Formation as above.
5 |100| O 4 284
40J
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EnSafe/Allen & Hoshall

Monitoring Well NBCE598800!

Project: ZONE E — Naval Base Charieston

Coordinates: 2319876816 £, 37437193 N

Locatiore Charfeston, SC

Surface Elevation: &1 rfegt ms!

Started at /520 on I0-1-95

TOC Elevation: 7.98 reet ms!

Completed at 0950 on I0—{2-85

Depth to Groundwater: 4.56 feet TOC  Measwred: 3/13/96

Driling Method: 4.25"I0 (7.5" 00) HSA with spit spoon

Groundwater Elevation: 3.42 feet ms!

Drfing Company: Adantic Drling (SC cert #1210)

Total Well Depthe 3.0 feet bgs

Geologist: P. Baykey

Wel Screen: 3.0 to 120 feet bgs

4 j100} 0

74

20—

A1
o g o E _ § a | E WELL DIAGRAM
[rs & = 5
QE %m gm % ¥ % é @
)
Surface conditions: asphalt
| LSRR ™
o |. .7,
X2 Iy o
. 2 [ 5
[ : y 5
} < 5 3
£ [
5 T 31 @ [=f
T ) | / Clay: black to dark-brown, some silt, soft, af :
| I : % QL [ plastic, wet; black, soft wood with sour odor at = L
it / CL 5-5.3' and 6.2-6.5" with extensive wood fibers & e
v leol o 2 from 5.4-6.8"; blue—-green clayey fens from 45 % o
y 7 h
1 8.2-6.8" ﬂ ! -
> L=l i)
a ; =
] Split spoon refusal at 8 due to woody o A 2
obstruction-- sour odor like cut wood and s [FFE 3
] possibly crecsote {?) o Fr|=f =
2 0 0 N :
10— N7 10 ; A
| QL [ ciay: black with blue-green, some silt, some ’ L=
| 7 CL sandy plts (very fine), soft, plastic, wet, with ’_2'5 G5
CL M\ wood fibers and HyS odor. 29 H=E
3 /75{ 0 ML IZF:
Clay: mustarg to drab olive, silty, some sand, =2k
] firm, slightly plastic, moist. AL
l T 54 T
+ |‘ Clay: dark gray to black with faint mottling, some S _Y
1|7 ilt, soft, plastic, wet; extens| tati o -
I} oL silt, soft, plastic, wet; extensive vegetative 8
:| /| OH matter 14.4-15.4", <
I
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EnSafe/Allen & Hoshall Monitoring Well NBCE599001
Project: ZONE E - Naval Base Charieston Coordnates: 2319933.00 £, 374300.6 N
Locatiore Charleston, SC Surface Blevatiore 8.6 feet ms!
Started at /35 on I0-12-85 TOC Elevation: 8.38 feet ms/
Compieted at 365 on 10-L2-85 Depth to Groundwater: 53/ feet TOC ~ Measwed: 3/13/96
Oriing Method: 425" 10 (7.5" 00) HGA mith spit spoon Groundwater Elevatiore 307 feet ms!
Driing Company: Atlantic Drling (SC cert #1210) Total Wek Depthr;, 3.0 feet bgs
Geologist: F. Bayky Wel Screen: 3.0 lo 20 feet bgs
B WELL DIAGRAM
218 | ¢lB|<l2]1 I
SulEuw o] &1 8 3 GEOLOGIC DESCRIPTION £
sl EggEd §0 2 o :
@ = n|Ln v | ke | & 73]
Surface conditions: asphalt alley/parking lot. ’ i
=
o 3
+
> 2
o c
o 3
5
5 7 3.8 (73]
il / oL Clay: dark gray to brown with some yellow—-brown o
| ! / cL mottling, some siit, with sandy pods, soft, plastic, 2
|77, wel; increased sandy zone 6-6.2". LD 4 ]
CH AT ey | e
: 75 5 SM Sand; black, very fine to coarse, silty, loose, 3
1 O
wet, Olly. g
o ]
1 Strong diesel odor from 5-7"; PID hits of 5 s
[ - » | — =]
7] oL ™\ 1800-1870 when tripping rods for 8.5' sample. /] ;12 5 §
\OH/ Clay: dark gray, some sllt, soft, plastic, wet, with ° =
1 cm pebbles; at B.5', pebbles are olly.
10 2 20 0 N 14
| : % Shelby tube (10-12.5'): top and bottom are
o / marsh clay as above.
7 QL .
: | / OH T
1' 7, K
3 (00| 0 M 39
1 :E \ X
49 :
) U7 OL | Clay: dark brown with black laminations at 13.7", 4 a [
';',' CL some silt, soft, plastic, wet; some sand partings E g .
H| 32 SP and pits, dark brown, very flne to fine from 0 < i
15 4 (100 3 (HEANSM/N 13814 —6.4 @
ML
SM Sand: dark brown, very fine to fine, silty, loose,
moist to wet.
Silt: dark brown, trace clay, some very fine sand,
W loose, wet.
20
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EnSafe/Allen & Hoshall Monitoring Well NBCEB05001
Project: ZONE E — Naval Base Charieston Coordinates; 2320758.61E, 37354348 N
Location: Charieston, SC Surface Elevation: &7 feet ms!
Started at 095 an 0-16-85 TQOC Elevatior: 25/ feet ms!
Completed at 1100 on K0-16-95 Depth to Groundwater: 805 feet TOC ~ Measwed: 3/13/96
Oriing Method: 4.25" 10 (7.5 O0) HSA with spit spoon Groundwater Elevatiort (.46 feet ms/
Driing Company: Atlantic Driing (SC cert #1210) Total Well Depth: &5 feet bgs
Geologist: 7. Kafka Well Screen: 5 to i feet bgs
o g . 2 "g WELL DIAGRAM
T — -t -—
=5 % Eu z : E 3 g GEOLOGIC DESCRIPTION £
& § E =
@E o 771 gg g ®» % g s E
1 )
" B 3
Surface conditions: grass/dirt near quaywall £ 5
(&)
=
a
D f
2
=
[&]
wn
: ]
T3
49 L
51 SM. Sand: gray black to tan with black mottling, some 'g
SC slit, moderately well-sorted, increased clay E’
content at 5.8', molst. F3.7 o
1 160 0 \ /]
13 c
', oM Sand. dark gray to olive brown, very fine to fine, @ 5
dL SC well-sorted, with 0.03" wide gray clay stringers, -6 3 =
1 OH -\ saturated, wood fragments In top 0.2". 2 < i
10+ 2 | 5533 \OL / @ <
Clay: dark gray to black, silty, small wood flbers, S e
moderate plasticity, wet—--"marsh clay."” o A
2.4
Sand: tan to gray, very fine to fine, clayey
sc stringers and pods throughout, wood fragments
at 12.9',
3 {100| 0 39
Y
15
Yy
20
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEB05002

Project: ZONE E — Naval Base Charieston

Coordinates: 232069834 £, 373447.06 N

Location: Charfeston, SC

Surface Elevation: 6.6 feet ms!

Started at 235 on 0-16-95

TOC Elevation: 830 feet ms!

Completed at 0945 on 10-17-85

Depth to Groundwater: 7.08 feet TOC Measured: 3//3/96

Driing Method: 425" 1D (7.5 OD) HSA with spit spoon

Groundwater Elevation: 2.24 feet ms/

Driing Company: Atlantic Driing (SC cert #120)

Total Well Depth: 13 feet bgs

Geologist: 7. Kafka

Wek Screert 3 to 2 feet bgs

2 WELL DIAGRAM
¢ 3 ¢ F - 2 v 3
=l Suy By £ 5 8 3 GEOLOGIC DESCRIPTION s
BE E § et g B g § g o
Z OO0 Sn o | »w | & ] o
N 3
Surface conditions: large cobbles and fill 5 § g
w B
Auger cuttings 0-3.5": gravel with wood S T
fragments, dark black, wet with slight oily > !
sheen. P gillz -
N w
RN a
=y o
=3 =
. [=}
Wood pleces block spoon: strong pine and :':. a
5 creosote odor. PID 50-70 ppm downhole. § - _,'3.
5 |5
4] [
s [
| 0 » 3
o
o ;
g I B
o =
| , | ¥ 2
: s ]
{, SM | Sand: tan to olive brown, very fine to fine, well S B 2
RN SC to moderately well~sorted, clay pods, siity, /J 3 2 : *
5 B = I
10— Z] %(L:_ \ saturated [ 24 " §
| > 70 0 Sand: tan to olive brown, gray clayey stringers -
throughout, sifty, very fine to fine, well-sorted,
trace gravel fragments.
Wood pleces blocked spoon from 11.3-12.8. -
T 68
7, 1 OH. Clay: black to dark gray with patches of green
7| : oL gray, silty, trace of very fine sand, littered with K
Al wood fragments, moderalely plastic, wel. L
% Y
15— o
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCEB05003
Project: ZONE E — Naval Base Charleston Coordinates: 232051227 E, 37337L19N
Location: Charleston, SC Surface Elevation: &4 feet ms/
Started at 0905 on 10-12-95 TOC Blevation: ILO! feet ms!
Completed at /20 on 0-12-95 Depth to Groundwater: 588 feet TOC  Measured: 3/13/96
Driing Method: 425 ID (7.5 Q0) HSA with spit spoon Groundwater Elevation: 513 feet ms!
Driing Company: Atlantic Drling (SC cert #210) Total Well Bepth: 25 feet bgs
Geologist: T. Kafka Well Screert 2.5 to /L5 feet bgs
WELL DIAGRAM
|3 glgl_ |8y g
E 1Sy Eu & 3 GEOLOGIC DESCRIPTION s
SRR - g
EE b ) gm 0| e E é %
A S
(o]
o S
Surface conditons: gravel next to drum storage @ K
in 1278. e
= =
Dffset due to obstructlon at 4.5' bgs, probably HE R o
a piling. R z
N " =]
2] T
g ) a
Y o el G
5 s |
R R
@ .'- :.
5 [
o o o
&) =k E
> < H =
Z ek =
SR =
W . . 0 R =
A > JFILLL  Filk ROC, with wood, pebbles, gravel, and heavy 4 » >
petroleum odor. F =] 2k
10 / m {IL Flll. wood with pebbles and gravel, wet, oily _]:8 -
20 0 b sheen. =
<45\ 0L —24 (=]
\—4 Clay: dark gray to black, trace medlum sand, with 5
> |sol o brown wood/grass slivers, minor iron oxide pits, S
slity, organic—rich, wet, medium to high R
plasticity. E—’ g
Lo R
[1¢]
[A)
©
5
15—
20—
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDEOO1
Project: ZONE £ — Naval Base Charieston Coordinates: 2320189.49 £, 373486.64 N
Location: Chareston, SC Surface Elevation: 92 feet ms/
Started at 1430 on 10-2-95 TOC Elevation: 805 feet ms!
Completed at 715 on 10-2-85 Depth to Groundwater: 610 feet TOC ~ Measwed: 3/13/96
Driing Methodt 4.25" ID (7.5 O0) HSA with spit spoon Groundwater Elevation: 296 feet ms/
Drikng Company: A#iantic Dréng (5C cert #12/0) Total Wel Deptic /6.6 feet bgs
Geologist: [ Wiliams Welk Screen: 86 to 15.6 feet bgs
i) WELL DIAGRAM
¢ 8 ¢ Fl -8 g ki
I@ §§ = y | g E 2 3 GEOLOGIC DESCRIPTION =
(=
g % = 0
@E E(n g% % 22 B ] w
[}
J Surface conditions: asphalt W =
(=]
)
[+
D f
>
a-
o
<
: []
0 [— @
W . 47 = 1 é
N ) ML Clay and silt; gray to green, Interbedded with z &
5 // CL small pebbly layers. N s
J < =37 =
Q
0
1 50 0 Y. ||
A - -
7 |
n Sand: light brown to gray, clayey, with oxidized !
i g.% zones. I
3 c :‘. o
10- N 8 o = =
2 B0 0 b4 1=t 9
(8] - 3
l Shelby tube (10.5-12.8'); top—-clayey sand as Fy =l ~
above, bottom--marsh clay. 5 =) *
L =l
S (=
3 | 100 < |
43 |=f
C /4 oH Clay: gray to green gray, dense, very plastic. E
% cL Clay: dark brown to gray, medium plasticity : E
15'J A a - ~:
4|85 0 : Iz
L
] :E—| I
[«%
]
(&)
E \
20
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO1D

Project: ZONE E — Naval Base Charieston

Coordinates: 2320180.21 £, 373507.93 N

Location: Chareston, SC

Surface Elevation: &/ feet ms/

Started at 0850 on 2-0+-95

TOC Elevation: 8.83 feet ms!

Completed at /145 on 2-01-85

Depth to Groundwater: 807 feet TOC Measured: 3/13/95

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

Groundwater Elevation: 2.76 feet ms!

Driing Company: Alfance Environmental (SC Cert #889)

Total Well Depth: 355 feet bgs

Geologist: P. Bayky

Well Screen: 25,6 to 35.0 feet bgs

OEPTH

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

UTHOLOGIC

INFEET

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (R-ms)

|

Surface conditions: asphalt road.

GM Gravel: light gray-brown, silty sandy matrix,
\ gravel up to 1 cm.

\ siit.

Sand: brown, very fine to fine, trace to some

7.1
-6.6

Clay: dark brown, some silt, soft to firm, plastic,
wet; intebedded with orange, very fine to fine
sand with occasional shell fragments.

Sand: orange, very fine to fine, some silt,

5 1 |88 O = \occasional clay.

SC Sand: orange, very fine to fine, slity, with soft,
Z Nl N plastic clay, wet.

oL
//\Ef/\ Clay: dark brown, some silt, 2-3 cm orange sand
72

pods, soft, plastic, wet.

Clay: gray with thin orange laminae increasing
with depth, some siit, very fine to fine sandy thin
taminae increasing with depth, stiff, plastic, wet.

Sand. gray with orange mottling, very fine to
fine, some firm, plastic clay that decreases with

SR Eseh

grout

\ depth, wet.
\

1

15 3 |00} 0

Clay: orange to gray and dark gray, horizontal
banding, some silt, firm to stiff, plastic, moist to
wet; sandy from 10.5~1L5"; occasional very thin
sand/silt partings at 11.5-15".

2" 10 Sch. 40 PVC riser

Siit: dark brown, trace very fine sand, some clay,
soft, plastic, wet

-

Clay: blue-gray, some silt, trace sandy in pits,
stiff, plastic, moist to wet.

12
—7.7

Silt: brown, some very fine sand increasing with .y
depth, some clay.

occasional sandy pods, stiff, plastic, moist to
wet; brown, very fine sand laminae at 18.8'.

-\ Clay: blue-gray with orange mottling, some siit, /L&7

A A A A 7 o A A e A A A A A A o 2 0 A A,
A A A A A A A A A A A A A A T e A o 7 A 2 A A A A e

20
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOGID

Project: ZONE E ~ Naval Base Charleston

Coordinates: 232018021 £, 373507.93 N

Locatior: Charleston, SC

Surface Elevation: 9/ feet msl

Started at 0850 on 2-0+-85

TOC Elevation: 883 feet ms!

Completed at #45 on 12-0+-95

Depth to Groundwater: 807 feet TOC ~ Measwed 3/3/96

Drifing Method: Rotasanic (6.5 0D casing, 38" ID coring bit)

Groundwater Elevation: 2.76 feet ms!

Drfing Company: Afiance Environmenta (SC Cert #889)

Total Well Depth: 355 feet bgs

Gedlogist: P. Bayky

Well Screen: 25.6 {o 35.0 feet bgs

z Wi AGRAM
o |3 | E RE: z ELL DIAG
8w Euwl i 3] GEOLOGIC DESCRIPTION =
= % g & 8 g g g
EE g %w | e E g 1]
o
Silt: ollve~brown, very fine to fine phosphatic | 'é
sand, some clay, soft, slightly plastic, some PO4 5 &
nodules, wet. 2
< -+
> ©
a =
2 5
- c
= @
8 O
= ﬂ{—
N
25 4 7410 Silt: as above, trace o some effervescence with
HCL. _%‘L_ =
ML s
] -
&
] o 2
3 3
30 (&) o
> e
o. 1
= E
hid Z
S 1=
o -
1 -
a
Lag deposit 34.2-35": some shell fragments o
Increasing with depth, PO4 nodules in sandy siit e
35 5 )18 |0 % ~_Matrix. 258 Y
% Silt: ollve-brown, clayey, trace very fine sand,
/ firm, plastic, moist to wet; occasional siit and 4{.
/ phosphatic sand pods of {-2 cm —— Ashley
% Formation.
B g
é °
o
/ c
Z l
40 6 |100| O —30.8
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDEOQ2
Profect: ZONE £ - Naval Base Charieston Coordinates: 2325068.37 E, 373697.50 N
Location: Charleston, SC Surface Elevatior: 81 feet ms/
Started at M0 on 9-27-95 TOC Elevation: 8.98 feet ms!
Completed at 200 on 9-25-95 Depth to Groundwater: 10.53 feet TOC  Measued: 3/13/96
Driing Method: 425”10 (7.5" 00) HSA with spit spoon Groundwater Elevatiore —(55 feet ms/
Driing Company: Atlantic Driing (SC cert #1210) Total Wel Depth: 163 fest bgs
Geologist: P. Bayky Wel Screen: &0 to 5.0 feet bgs
WELL DIAGRAM
o |12 |g|E|l- &g [
&yl Ey = B 3 GEOLOGIC DESCRIPTION s
JEFEEEE: 2
Bt [E5|2 g g E
a n<w| o | »w| T O
Surface conditions: asphalt pavement near T
quaywall.
Lithology from 2 different holes due to an 'g;: E;
underground obstruction. T ©
g
a.
Q
v 5
=
(2]
0N
2 “'l
&
5 —}—E
(4]
33 ¥ o
y Sand: dark gray-black to green, interbedded N —8
k sSC with distinct laminae, some clay, siity, medium =
{ 60 0 \ plasticity; spongy wood encountered at 6.6". /—-2,1 2
Cuttings from 7-8.5"; 0.8' asphait and ROC; 0.7'
dark brown sandy slit; I orange, very fine sand;
becomes blue-green clay, silty with some sand.
@
4 o
10 Sand: green to dark gray, with distinct banding, 2 -
very fine to fine, wet; clayey lamination from e g
| CL 10.3-10.4", dark gray-black, sofl, silty, plastic, a -
I 5
2 (100 O 7. 24 2 ::
p =
15 Clay: gray, soft to firm, plastic, wet; very fine to h
fine sandy lens at 14.5-15.2"; grades into olive
CH drab clay, with very fine to fine sand, soft, Y
plastic, moist ot wet. . T 2
3|85 o0 o 4 :
Y
o
1]
(8]
©
=
W
2
o
(8]
20—
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EnSare/Allen & Hoshall

Monitoring Well NBCEGDEQ2D

Project: ZONE E — Naval Base Charleston

Coordnates: 232058270 F, 37368406 N

Location: Chareston, 5C

Suface Blevation: 20 feet ms!

Started at 0845 on I2-1F85

TOC Elevation: 875 feet msl

Completed at #25 on 12-185

Depth to Groundwater: K129 feet TOC  Measured: 3/13/96

Oriing Method: Rotasonic (857 OO0 casing 38" ID coring bit)

Groundwater Elevations 154 feet my/

Driing Company: Afance Environmental (SC Cert #889)

Total Well Depthc 257 feet bgs

Geologisk: £ Bayky (REVISED FK-57)

Wel Screen: 158 to 252 feet bgs

| 3 | WELL DIAGRAM
28 g B = 2y I
=F BE Eu .%j £ 8 2 3 GEOLOGIC DESCRIPTION s
HHEER IR A= s 2 0
@E b 77 gm | = | T & .
Swface conditions: asphall read near quay wall. L
!:!l?F/ GM ™
GC Gravel and ROC: lighl gray, 0.5-1 cm, sandy sty L8
v[% GM -\ matrix, some clay. /__73
i \GraveL’ black, 0.5-1.5 cm size, silt and sand
| : oL matrix.
1 ML SM: dark brown to black, clayey, some very flne
M sand in indistinct pods and thin laminae, plastic, 55
\ firm, molst. /_
5 1 70 < =
il! Silt: dark brown—black, clayey, some very fine to o
! ! fine/medium sand laminae, very thin clay laminae, o
1 : %LL plastic, firm, wei; gray. very fine to fine/medlum 5
I, sand lens from 6.9-7.3". <
I O
) 17 2
% Clay: yellow—gray, slity, very small, lhin sand g
/ laminae of very fine to fine sand with some slit !
/ and ctay at 8.3", plastic, wet; color changes to &
/ light gray at 10.3" =]
/ cL =
o~
¥
. +
7z 2
a
1 T
g
L
15 2 |60 % 6 Y
Clay: gray, some silt, trace very fine sand as
/ occaslonal indistinct pits and thin laminae, —‘F
/ plastic, firm to stiff, wet. [ R
CL s !
a Q
/ S i
/ 2 z
o N
Slit: olive=brown, some clay, some very fine g
ML sand, plastic, sofl to firm, wet; at '8.7' grades to
20 sandy, with decrease in clay contenl. J—
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EnSare/Allen & Hoshall

Monitoring Well NBCEGDEO2D

Project: ZONE E — Naval Base Charkeston Coordinates: 2320582.70 £, 373664.06 N ]
Location: Charleston, SC Surface Blevation: 80 feet ms/
Started at 0945 on 2-1I-95 TOC Elevation: 875 feet ms!
Completed at /25 on 2-1-95 Depth to Growndwater: £2.29 feet TOC  Measwed: 3/13/96
Driing Method: Rotasonc (6.5" 0D casing 38" ID coring bit) Groundwater Elevation: -154 feet ms/
Driing Company: Akance Environmental (SC Cert #589) Total Well Depth: 257 feet bgs
Geologist: P. Bayky (REVISED —0-97) Well Screen: 188 to 25.2 feet bgs
= WELL DIAGRAM
MERE AR - i
HSwEy 4 2 B 23 GEOLOGIC DESCRIPTION £
BPEEgze § o C g2 5
@a o 73} gm | e E g 3
- =k
o AZ]
ML 5 1=f
1 e =
U R
> -
a- : : .
14.1 § 4=l
S g |F
(8] -
o |-k
2 Fiz
25 3 80 B (U i g
Silt: as above with oyster shell lag bed at £ ﬁ
+ 33.5-34", =
°
c
} P
o
w
x
w
ML
30+
1
7 . 25
1 / Silt: olive-brown, clayey, firm, plastic, wet,
35 4 | o8 4 CL effervescent with HCI ~-Ashley Formation, P JL
1
REVISED WELL CONSTRUCTION LOG
DATE--10JANS7
40—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEZ2D1

Project: ZONE E — Naval Base Charleston

Coordinates: 2320557.67 E, 373709.80 N

Location: Charfeston, SC

Surface Elevation: 92 feet ms/

Started at 0830 on 9-13-96

TOC Elevation: 8.95 feet ms!

Compieted at M5 on -13-96

Depth to Groundwater: 10.75 feet TOC  Measwed: 1/8/97

Driing Method: Rotasonic (6.5 00 casing 38" ID coring bit)

Groundwater Elevation: —180 feet ms/

Drifing Company: Boart-Longyear (SC Cert #1232)

Total Wel Depth. 34.5 feet bgs

Geologist: F. Baykey

Wel Screer; 24.7 to 327 feet bgs

DEPTH

SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY
FID (ppm)
GRAPHIC LOG

INFEET
LITHOLOGIC

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

|

Surface conditions: asphalt road near quay wall. /‘ b

A
>

\ matrix, some

Gravel and ROC: light gray, 0.5-t cm, sandy silty Laz

clay.

Sand: dark brown; very fine, some silt o slity;
loose, damp.

7.3

fine to fine,

T TII T r e,

5.6

Clay: dark g
\ sandy-very

[e
Sand: It orange Drown, faintly laminated; very
some silt to silty; loose, moist. /

ray w/lt gray Interbedded;
fine; wet, firm, plastic.

Clay: dark grey, w/occaslonal It gray and olive

o

/ green (marl) pods; sandy-very flne, silty; wet,

/ CL firm, plastic. B6.1 fi.: a small wood fragment
.

V

(timber) at contact where marl pods appear.

to faint, ver

sandy-very

BN\

Clay: gray green w/red orange mottle changing

stiff, plastic. 87.2-7.3 ft.: becomes dark gray
brown. 87.8-7.9 ft.: dark gray brown;
fine. '-31

y thin laminae w/depth; moist to wet,

\\S

plastic.

'y
=
N

Clay: dark brown; some silt; occasional

|
to

{grass); faintly laminated; moist, stiff,

grout

apa®!

firm, plastic.

Clay: dark gray brown; sandy-very fine; wet,

I

2" 1D Sch. 40 PVC riser

CL
CH
CL
CL
hSC Nl vegetation
oP
SM
cL.
CH
ML
CL

Clay: gray green: very sandy-very fine to flne:
wet, flrm, plastic.

AR

Sand; dark gray; very fine to fine/medlum, silty;
wet, soft, FID reading 13.2ppm. —4.4

Clay: yellow

mottle; some slit; moist to wet, stiff, plastic,

brown w/orange and dark gray

15 2 B8 |23/13
\ sandy-very

treated.

Silt; dark gray brown; clayey, some sand to

ft.: large wood fragment, not chemically

fine: wet, soft, plastic, sticky. £13.5

effervesces

20

ML Siit: olive brown; sandy-very fine (some P04},
some clay to clayey; soft to firm, wet, plastlc,

dark olive brown |aminae.

In HCI. 816.3-20.0 ft.: very falnt

A A A 7 A A oA o A A A A A Ao o A 7 A A

a7 T A A o A A A A 7 A A 7 A A A o A A A A 7 .

-y
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEZ2DH1

Project: ZONE £ — Naval Base Charfeston

Coordinates: 2320557.67 £, 37370980 N

Location: Charleston, SC

Surface Elevation: 42 fest ms/

Started at 0830 on 9-13-96

TOC Elevatior: 8.95 feet ms!

Completed at /5 on 9-13-96

Depth to Groundwater; 10.75 feet TOC  Measwed: [/8/97

Driing Method: Rotasonie (68.5" 00 casing 38" ID coring bit)

Groundwater Elevation: —180 feet ms!

Driing Company: Boart-Longyear (SC Cert #1232)

Tota Well Depth: 34.5 feet bgs

Geologist: F. Baykey

well Screer 24.7 to 337 feet bgs

W AGRAM
o3 g8l |80 E’ ELL DI
L6 |8 E 4| g1 E 3 GEOLOGIC DESCRIPTION £
i Edgg g § 2 2| S 3
O& Do Zom 0| 2| & 7 o
I
ML Silt: olive brown; clayey, some sand {o sandy; L_ne o T
-:»' \ soft, wet, low plasticity, sticky. £ @
U —
"nE ML Silt: olive brown: sandy to very sandy-very fing = 8
ﬁ-: SM to fine, some clay; soft, wet, moderate ? §
- .
v - plasticity. s ﬁ
Silt: olive brown; sandy-very fine, some P04, g
ML some clay to clayey: wet, plastic, soft to flrm, = A
N effervesces in HCL P N
25 3 a1 0 .8 _;E—
Silt: olive brown; sandy-very fine, some P04,
| some clay to clayey: wet, plastic, soft to firm,
eftervesces in HCI.
< .
] o
Q =]
- 5
[&]
| . :
> |
30— Y liam . . @ x
B830.8-32.7 ft.: slight increase in grain size with - w
depth-very fine to fine/medium, and siight 3
. Increase in % PO4 sand.
B832.7-33.8 ft.: w/shell fragments - tcm -
typically oyster shells. with greatest [=Y
percentage of shells at 32.7 to 33.2 ft depth. 3
=]
[=
7 248 | ¥ °’|
2 Cr Silt; olive green brown; clayey, trace sand-very L Ak
fine; phosphatized shell fragment at the contact 263 | L L
35 41850 \ -— Ashley Formatijon, / L =
40-
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOQO3

Project: ZONE E ~ Naval Base Charteston

Coordnates: 232028073 E, 37395885 N

Location: Charkeston, SC

Surface Elevation: 87 fegt ms/

Started at 450 on §-25-95

TOC Elevation: 8.50 feet ms!

Completed at £235 on 9-29-85

Depth to Groundwater: 822 feet TOC Measwredt 3/13/96

Driing Method: 426" 1D (7.5 O0) HSA with spit spoon

Groundwaler Elevation. 0.28 feet ms/

Drifing Company: Atlantic Drling (SC cert #1210}

Total Well Depth: 4.8 feet bgs

Geologist: 7. Kafka

Well Screen: 52 to 14.2 feet bgs

W
O g % E B § @ E ELL DIAGRAM
b 8y E = & g2 3 GEOLOGIC DESCRIPTION £
¢ 2238 & § = g
QE Jwn %w o | » g % a
A
Surface condliions; asphalt pavement. 1\‘_ =
W [=)
P &
(@]
2 -
] 1)
Al 73
£ 2
@ g
2 F
5 7 38
/ CL Clay: green-gray to gray-black, medium to low F_ R
)2} \T plasticity, some very fine sand, some :§2
N2/ \organic~rlch silty pods, dry to moist. /_
| 80 0 Sand: blue-gray, medium to coarse, green
clayey pods, slight petroleum odor.
c
< :
=
4 7/ 3 S :
77/ CL | Clay: blue-gray to gray-green with tan patches, PR YO !
. > N []
i SM —\ some fine sand, silty, fairly stiff, plastic. 15 a =
/ CL Sand: gray-green to tan, well-sorted, some siit, [ 2 ) °
2 (100l o Z minor clay, moist to wet. 53 g 3
Clay: gray o brown, medium plasticity, fairly »
stiff, with brown-tan slity, sandy lenses ’;
approximately 0.V wide.
59 F
154 % Clay: gray to blue—gray with orange-brown s
/ blotches of iron oxide and sandy (very fine)
/ €L | weathered zones at 15.4-15.6' and 15.8-18.2", a
stiff, plastic, moist. o
(1)
20
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EnSarfe/Allen & Hoshall Monitoring Well NBCEGDEQ3D
Project: ZONE E — Nava! Base Charleston Coordnates: 2320294.94 F, 37396198 N
Location: Charfeston, SC Surface Elevation: 8.6 feet msl
Started at 320 on -30-95 TOC Elevatio: 8.4/ feet msl
Completed at 800 on 1-30-95 Depth to Groundwater: 8.09 feet TOC  Measwed: 3/13/96
Driling Method: Rotasonic (6.5 00 casing, 3.8 ID corng bit) Groundwater Elevation; Q.32 feet ms/
Driing Company: Alance Environmental (SC Cert #689) Total Wel Depth: 326 feet bgs
Geologist: P. Bayky Wel Screen: 227 to 32! feet bgs
=
o S’ % = N § E WELL DIAGRAM
25 SuE £ B @ g GEOLOGIC DESCRIPTION s
AR A Z
a3 O EB 0| »w | K| 6| @ w
T Surface conditions: asphalt road. b
! Gravel/ROC: brown to light gray, concrete %
b fragments, dark brown clayey silt matrix; at 2.5, %
l hydrocarbon odor with glass fragments and %
[ GM. chunks of wood. §
of% GC % '
w | \
¥ N
N
, N
A N
4. N
5 I 28 N
/ Slit: dark brown-black, clayey, some sand, %
% ML | pebbly, plastic, soft, wet, hydrocarbon odor. %
1 % el N
% . N
2 18 N
SM | sand: dark brown, silty, clayey, with black L4 N
N\SC/ papery material with tar hydrocarbon stains. /_ §
Clay: gray—green with distinct orange laminae, 5 §
CL | some siit firm to suiff, plastic, wet; at 8.4~8.8' @ N
CH orange, very fine to fine, clayey sand lens; Q % ‘é’
thinly interbedded indistinct yellow to light brown a § &
104 with orange sand laminae from 8.6-10.6". = %\
, | 3 N
& \
2 AN
& N
N
§
N
N
N
%
J N
N
N
N
15 2 | 58123 84 \
ML Sitt: dark brown-black, some sand, pebbly, §
_\ saturated, hydrocarbon odor —7 N
- - _/ \
Clay: gray to yellow—orange, very thin %
cL alternating sand and clay laminae as above at %
CH| 786. N
N
3 |00 0 §
98 vy
] Silt: olive—-brown, some very fine phosphatic 2
ML sand, clayey, plastic, firm, wet; brown sand pod §
CL | at 18.4-18.9", very fine to fine phosphatic sand, c
20 z slity. 4 -1
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDEO3D
Project: ZONE E — Naval Base Charieston Coordinates: 2320294.94 £, 37396198 N
Location: Charieston, SC Surface Elevation: 86 feet ms/
Started at 1320 on #-30-85 TOC Elevation: 8.4/ feet ms!
Completed at 00 on 1-30-85 Depth to Groundwater: 809 feet TOC  Measured: 3/13/96
Driing Methoct Rotasonic (6.5 0D casing, 38" ID coring bit) Groundwater Elevation. .32 feet ms/
Driing Company: Aflance Environmental (SC Cert #865) Total Wek Depth: 326 feet bgs
Geologist: P. Bayky Well Screen: 22.7 to 32.1 feet bgs
o 3 |g x 81 w ‘g‘ WELL DIAGRAM
= P = )] —
=5 gg E§ § £ 52 3 GEOLOBIC DESCRIPTION £
= .
w 3 . ¥ o % g 5
%E Hu<w| nn| | & ?
f
@
% at 20.5-20.6", gray-brown, very fine to flne z
% sand laminae with fine to medium shell ‘g
% fragments. 3
/
/ L S
/ SR
/ fol e I
% S Fi=f:
% -8 5 B
/ g [k
25 4 |100| O Z g g
% Sit: as above: (significant sample expansion [ ol
é oL during coring). =g
/ e iz
Z o zf
/ S 1= -
% O oy 5 o]
/ = LR s
% - i B
/ o =L [
% g =g b
30 5 (100 0 % Silt: as above; (significant sample expansion :
% during coring). izl
% Lag deposit at 31.5-32" oyster shells, matrix § E[
| é/ supported. o [=fr
c |]-]"
% 4 ok
? Silt: olive-brown, clayey, trace very fine sand, 2 I_ulJ o
% firm, plastic, moist to wet; some sllit pods with _".-"'J
é ML p_hosphatlc sand from 33-33.5' about 1-3 cm - K
% cL size ~— Ashley Formation. gT
% a
[\J]
35 6 |100| O Z 2
26.4 _—
40—
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDOEQQ4
Project: ZONE £ — Naval Base Charieston Coordinates: 23/6698.50 F, 37430844 N
Locationr Chaneston, SC Surface Elevation: 8.3 feet ms!
Started at 1055 on 1-2-85 TOC Elevation: 22! fect ms!
Completed at 230 on -2-95 Depth to Groundwater: 520 feet TOC  Measwed: 3/3/96
Driing Method, 4.2510 (7.5 00} HSA with spit spoon Groundwater Elevation: 392 fest my/
Driing Company: Alantic Driing (SC cert #210) Total Wel Depthc 135 feet bgs
Geclogist: & Bliythe Wet Screen: 35 to 25 feet bgs
O SI .| 2 0 ? WELL DIAGRAM
— o — = I
EE g w E w g g g 2 a GEQLOGIC DESCRIPTION =
—l
& é =
EE Eg gg | at E B E —
4 A
Surface conditions: asphalt parking lot §
cn
(—‘ A qﬂ
§ ’- i K|
Z [ [
7 oL Clay: brown 1o red with aray motlling, firm, stiff, ‘}F§ ' o
% CH moist. o s
_‘ //‘ 2 ‘ < -é
5 1|87 | o M- \SMF\ Sand: green, fine, silty, molst. 43 :fr;; o
=
™
J &
o g
o ;
w +
(] .
g ;
o K E
7 s | 3 [ E
J / cL | Clay: brown to red with gray motiling, with @ =) ot
4 Cri | Inceeased sand content at 8.3', malst to wet, Q il 3 5
7 4 o = “n
10— 2 |80 o0 ' N Y -
1 fER
27 ot
Clay: gray with iron oxlde mottling throughout, IS
cL firm, silff, with Increased sand content from
CH 13.4-13.9". Hm
3 |100| o [Z4 47 |
15 o [
=
@ | ¥
20J
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO4D

Project: ZONE E — Naval Base Charieston

Coordinates: 23/9686.3 £, 374298.52 N

Location: Charestan, SC

Surfsce Elevation: 84 feet msl

Started at 0850 on 1-29-85

TOC Blevation: 9.35 feet ms!

Completed at 830 on 1-29-95

Depth o Groundwater: 5.56 feet TOC Measured; 3//3/85

Driing Method: Rotasonic (7.5 OO0 casing, 38" ID coring bit)

Groundwater Elevation: 3.79 feet ms!

Driing Company: Afance Environmental (SC Cert #569)

Total Well Depth: 33 feet bgs

Geologist: P. Bayky

Well Screen: 23/ to 32.5 reet bgs

o 5 . =l § " E WELL DIAGRAM
_n %2 Eg & % E 2 3 GEOLOGIC DESCRIPTION £
TS g =
EE o 7] gm % 2 % 5| & g
— N
'.s N\ Surface conditions: asphalt road. s E&
P aM Silt: dark brown, some very fine sand, some N =§
K N R
M|l ML | pebbles and asphalt from above. g § is
J ';E % SM | sand: dark brown, very fine, silty, with thinly Q %
5> CL interbedded, dark gray—-brown clay, firm, plastic L7 § %
CH | \ f{towards base), wet. /_ \ N
1 A 63 % N
CH |\ Clay: red-orange with light gray, plastic, very =0 N %
NOHA 1\ stitf, moist to wet. § §
Clay: dark gray with black spots, ptastic, very § N
5 v 170 0 — stiff, wet; with dark brown sand pits, very fine, 44 %
S increase with depth. N
.':-'h.. \ { §
RN N
‘Ei Sand: dark brown, very flne to fine with trace \
-':-'_:':;; medium, silty, loose, wet. §
-'% \
A N
'.r SE \\\.
_-'_'._'.i' SM ! %1
R
QE’L E % .
o\ o % 3
iR N 5
SRR o N
10— 3 <
o ‘.» §
| %4 CL Clay: light brown, with very fine sand, plastic 14 é %
% \S_CE/_\ firm, wet; with thin interbedded sand tenses. / 2 %
SM Clay: orange, gray and yellow-orange motlling, —23 & §
firm to stiff, plastic, with occaslonal very thinly %
cL laminated sand lenses. Q
C
H Clay: brown with some dark gray laminations in L%
upper 0.2', some slit, some very fine sand and 45 §
thinly laminated sand lenses, very stiff, plastic, ! E
moist to wet. %
15 2 |46 0 55 Q
Clay: brown with very thin gray laminations, as %
above, \
CH §
\
78 §
\
\ S
]
z
o
=
[+1]
20 _L £
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO4D

Project: ZOME £ - Naval Base Charieston

Coordinates: 23/9686.13 £, 374298.52 N

Locatior: Chareston, SC

Surface Elevation: Q4 feet ms/

Slarted at 0850 on 1-29-85

TOC Elevation: 835 feet ms/

Completed at B30 on 1-29-95

Depth to Groundwater: &56 feet TOC Measwed 3/13/96

Driling Method: Rotasonic (7.5 00 casing, 38" ID coring bit)

Groundwater Elevation: 3.79 feet ms!

Drifng Company: Afiance Environmental (SC Cert #889)

Total Well Depth: 33 feet bgs

Geologist: P, Bayky

Wel Screen: 23/ to 325 feet bgs

N 8| p T | WELL DIAGRAM
=F i§§ E§ § g E % 3 GEOLOGIC DESCRIPTION g
—
=
EE %m gw 7] E E g B E
[\T]
z
[=]
=
[+33
0D
]
Y2
r— [&]
>
Q.
o
~
=)
25 3 (2] 0 58 @
Silt: olive-brown, some very flne and phosphatic =]
sand, some clay, soft, effervesces with HCl, 2
1 wel. .
3 o
3 5
z 2
—6 x
2 w
ML 3
o
30 4 (100 0 Oyster shells from 30.5-32"; occasional black
phosphate nodules.
o
[5)
R>)
o
231 -
7 Siit: olive~-brown, very clayey, trace to some jf'
W % very fine sand, dense moist, some etfervescence V.
% with HCL; trace of phosphate nodules from 1\
/ 30.5-32'-~Ashley Formation.
%
35 5 |100] o %
¢
% -
/ CL =
% :
Z 2
7
%
%
.
2 306

40 6 (00| O ‘
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EnSarfe/Allen & Hoshall Monitoring Well NBCEGDEQOS
Project: ZONE E — Naval Base Charleston Coordinates: 2319494.44 £, 37484000 N
Location. Chareston, SC Surface Elevation: 4 feet ms/
Started at 085 on 1-2-85 TOC Elevatior: 8.88 feet ms!
Completed at 0940 an 1-2-85 Depth to Groundwater: 892 feet TOC  Measwed: 3/13/96
Driing Method: 425" 1D (7.5 OD) HSA with spit spoon Groundwater Elevatior: 196 feet msl
DOriing Company: A#antic Dréing (SC cert #12/0) Total Well Depth: 135 feet bgs
Geologist: A Hiythe Wel Screen: 3.5 to 125 feet bgs
k7
o 3 g E _ § 2 z WELL DIAGRAM
E,EL-j § = 5 B 2 3 GEOLOGIC DESCRIPTION =
HECIEE : :
@E =7 %m | e @ g @ 1]
K
Surface conditions: asphalt g
(=]
3 ok ©
y o | °’
Fef s
a " =
48 e izt 2
B t ¢ U Sand: gray-brown, very fine to fine, silty, with PR ] e Y
5 B33 c |15 o
tHY SM pebbles throughout, molist. o [
".h e N
= 3.1 H .
NOFAZT
— 1 75 0 c N -
1) ke
1] N
o o=k
{1 z 3 .
K s T Sand: as above with light brown sand intermixed, = - g
343 SM with pebbles, saturated (flowing). @ 3 -
0 o A =
2 1713|0 o E §
lO—j e
- 3.4 -
Kl Sand: as above with pebbles, saturated F:
: ,:; 4 sM (flowing).
1333 B
LT 21 o.
3 (00| 0 oL Clay: dark gray to black, high organic content, 5.4 @
15— _\ soft, fat--marsh clay [ o |
& ¢ Y
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOSD

Project: ZONF £ — Naval Base Charleston

Coordinates: 231944810 £, 374857.99 N

Locatiore Chareston, SC

Surface Elevation: 88 feet ms!

Started at 430 on 2-1-85

TQC Elevatior: 8.70 reet ms!

Completed at 1615 on 2-1+-95

Depth to Groundwater: 6807 feet TOC ~ Measwed: 3/13/96

Oriing Method: Aotasonic (6.5 00 casing 38" ID corng bit)

Groundwater Elevatior: 2.63 feet msl

Driing Company: Afance Environmental (SC Cert #869)

Total Wel Deptre 313 feet bgs

Geologist: P. Bayky

Wel Screen: 214 to 30.8 feet bgs

h7
o 3’ s E _ § " £ WELL DIAGRAM
SwlEy g 3 GEOLOGIC DESCRIPTION €
¢ 22z% ¢ § '
o L o 8 g
6% |Jn|€n| o | » | E b —_—
Sl Surface conditions: asphalt.
lg [ &M , \
,,,,,, RQC and gravel: light gray, < 1 cm, slity sand 0 §
0 SP \matrix. some clay. 73 §
J Sand: brown, very fine to fine with trace medium, &
slity, soft. %
N
Ny
\
N
5 1130 3 38 N
Sand: brown, very fine to fine with some medium, %
some silt, trace clay, soft, wet; slight fining §
upwards sequence. %
| \
N
\
AN g
= N )
2 N
2 N
10 9,8-10.2": small gravel lens with sandy matrix. g §
SN
N
2.3 =)
Clay: black, silty, soft, plastic, wet——~marsh clay: - §
wood fragments at 11.2-11.5", some grass from 30 o~ S
\ 12.4-15" /1 N
N
\
N
N
N
\
N
15 2 170 % 62 N
| ! V Clay: gray-brown to black, as above, grass §
|: f content decreasing from 18.5-23". %
e N
il N
i +
1 oL
I| / OH ©
I, 1 2
|
i :
IN17%4 3
|: X
20 1N 1 i
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEQSD

Project: ZONE E — Naval Base Charieston

Coordnates: 231944810 £, 374857.99 N

Location: Charfeston, SC

Surface Elevation; 8.8 feet ms/

Started at 1430 on 2-1I-95

TOC Elevatiore 8.70 feet ms!

Completed at /615 on 12-11-85

Depth to Groundwater: 807 feet TOC Measured: 3/13/96

Driing Method: Rotasonic (6.5 00 casing 38" 10 corng bit)

Groundwater Elevation: 2.63 feet ms!

Driing Company: Aliance Enviconmental (SC Cert #6809)

Total Wel Depth: 313 feet bgs

Geologist: P. Baykey

Wel Screer: 2{4 to 30.8 feet bgs

ANALYTICAL
% RECOVERY
PID (opm)

SOIL CLASS

LITHOLOGIC
SAMPLE
SAMPLE
SAMPLE NO.

DEPTH
INFEET

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (fi-msh

NN e
2P

.
Sk 1

25 3 |78} 3

NONNONNONNNNNNNNN

Clay: as above; small gray, very fine to fine, thin
sandy pods and laminae at 20-30" that increase
with depth.

lIllIIIIIIIIIII!IIIIiIl|

0.0t slot PVC screen

FX~-50 sand

30+

ML_AYY
\J

A

SM

o A e L

'S Al NI A
b, )
A4 I,

Sand: gray, very fine to fine phosphatic sand,
some silt decreasing with depth, soft, wet.

a

a |
212 oy

o |-

=

e
e
B T ARTIY R ITANNAVRRANAAE

234

35 4 1100, 3

40

Slit: olive-brown to buff with faint laminae, some
clay, medium plasticity, soft to firm with
increasing depth -~ Ashley Formation.

hole plug
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEGDEQO3D

Project: ZONE E — Naval Base Charieston

Coordinates: 231944810 E, 374857.99 N

Location: Charleston, SC

Surface Elevation: 88 reet ms/

Started at 1430 on 2—1-95

TOC Elevation: 870 feet ms!

Completed at 615 on 2~1-95

Depth to Groundwater: 607 feet TOC Measured: 3/13/96

Drifing Method: Rotasonic (85" 00 casing, 38" 1D corng bit)

Groundwater Elevatior; 2.63 feet ms/

Orifing Company: Affance Environmental (SC Cert #889)

Total Well Depth: 33 feet bgs

Geologist: P. Baykey

Well Screen: 214 to 30.8 feet bgs

2 |8 AR g1 g ‘g WELL DIAGRAM
=l %g Eﬁg” § g g § 3 GEOLOGIC DESCRIPTION <
@LEL = 75 gw ;] g E § E
77,
/
%
%
. .
% 3
Z
/
a5 5 |100] 3 % -
50—
]
55—
80
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOQOG

Project: ZONE E ~ Naval Base Charieston

Coordinates: 2319049.56 £, 374809.08 N

Location: Charleston, SC

Surface Elevation: 7.2 feet ms!

Started at 1040 on +-9-96

TOC Elevation: 899 feet ms!

Completed at £230 on -9-96

Depth to Groundwater: 2.32 feet TOC Measued: 3//3/96

Oriing Method: 4.25"ID (7.5 OD) HSA with spit spaon

Groundwater Elevation: 4.67 feet msl

Driing Company: Atiantic Oring (SC cert #1210)

Total wel Depth: 125 feet bgs

Geologist: B Blythe

Weld Screen: 25 to IS feel bgs

[ k)
O SI g E _ ‘-§ 9 Z WELL DIAGRAM
2l 8y E = § 2 3 GEOLOGIC DESCRIPTION €
e Zg gg g E o 2 & 0
Z |Jn|Svn | | & 73]
Surface conditions: asphalt parking lot. T f*
i
st |
5 o
_F ‘g (7]
o[- ]
7 7 _’? 3 |ZF §
OH Clay: black, soft, fat, high plasticity, organic. /' PR I e A
sC |- =B
5| c Sand: gray, with medium to coarse shell hash, (23 ? 3 ol
\saturated. 2 Lo
= 2 ..- o
1 (50| 0 &
5 =k
@ ; : =
U .':. .:. -g
& LS o
° il ]
gc | Sand: as above. E -
18 EA\ZE
il Clay: black with gray mottling, fat, high organic X
I : ) : i OL content, low plasticity, soft, wet-—marsh clay.
10 2 lwo| o ptb 28
No recovery in 11-13‘ split spoon.
3|lolo 4
®
Q
©
c
i8]
15+
1
20~
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOGBD

Project: ZONE £ ~ Naval Base Charleston

Coordinates: 2319039.74 £, 37482006 N

Location: Charfeston, SC

Surface Elevation: 7.4 feet ms/

Started at M50 on F-5-96

TOC Elevation: 7.2 feet ms!

Completed at 1650 on —5-96

Depth to Groundwater: 4.0f feet TOC Measured: 3/13/86

Driing Method: Rotasonic (85" 00 casing 38" ID coring bit)

Groundwater Elevatior: 3./ feet ms/

Driing Company: Aiance Environmental (SC cert #869)

Total Well Depth: 434 feet bgs

Geologist: T. Katka

Well Screen; 334 to 42.9 feet bgs

. g . E E WELL DIAGRAM
L S Ew o GEOLOGIC DESCRIPTION =
£l gfg8 & § :
%E o éw S | B o .
Surface conditlons: asphalt. L N L
] Gravel: with cobbles, gray, poorly sorted, oily § §
N N
odor. L‘;Q § §
Sand: light gray to brown, very fine to fine, § §
well-soried, wet; oily sheen and brown/black % §
stain. % §
R
N
R
N
5 1| 30 {280 5 24 \ %
n".' Sand: medium gray to green—gray, very fine to \ §
o: J;' fine with trace medium and coarse, % §
o ‘.E S poorly-sorted, silty, fine to medium shell hash at % %
o134 SM | &, wet; olly sheen from 5~6" with some brown NN
© [hE stalning. \\\ %
i 1 \ N
:l I Clay: dark gray to black, silty, low plasticity, ’ % §
[ : | : sticky, with some brown organic fibers and plant 5 § §
| iR matter comprising ~2-3% trom 10-11 feel, HyS 2 § %
N odor, wet-=—marsh clay. &) \ §1
il > N N
i = NN
10 ity oL c NN 3
I T NN 5
il S % N
fitt NN
il 2 NN
i1 : N N
J 1 I L ] ~ \ §
<7 N
NN
| W
N N
M
N N
N N
N N
15 2 ({70 50 § \%
N
N
\
)
N N
N N
N N
N N
N
N
N N
N R
N R
N N
N N
20 e | NN _
( oL ve | — —
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EnSare/Allen & Hoshall

Monitoring Well NBCEGDEOBD

Project: ZONE E — Naval Base Charlesion

Coordnates: 2319030.74 £, 37482006 N

Location Charesion, 5C

Surface Elevation: 7.4 feet ms!

Started at 450 on F5-96

TQC Elevation: 7.12 feet ms!

Completed at B850 on -5-96

Depth to Groundwater. 40! feet TOC Measwred: 3/13/96

[riing Method: Aotasoric (8.5 00 casing 38" 10 corhg bit)

Groundwater Elevation: 3.4 feet ms/

Criing Company. A¥ance Environmental {SC cert #888)

Totat Well Depth: 434 feef bgs

Geologist: 7. Kafka

Well Screen: 334 (o 420 feel bgs

DEPTH
INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO,
% RECOVERY
PID (ppm) “
GRAPHIC LOG
SOIL CLASS

WELL DIAGRAM
BGEOLOGIC DESCRIPTION

30 4 |00} 5

35 5 100 0

! Clay: marsh clay as above.

oL 20-30% of matrix consists of large oyster shells
and clams shells up 1o 4,5 cm; 10%
brown-yellow-orange organic fibers and grass.

0.1 wide plece of brown wood and peat.

at 20.5°, 5% 1-2 cm size shell hash for 0.5 wide,
I with another 5% of organic matter/flbers.

Clay: marsh clay as above, with 1-2X large
[ oyster shells (5-7cm) and <6% organic matter,

Clay: marsh clay as above, with ~2% shells {1-2
cm) and <5% organic matier, wet.

éi ELEV. (ft-ms)

grout

[
>

2" 1D Sch. 40 PVC riser

bentonite

ole
T

£¥-59 sand

wel.

N N e N g g
A ot Bty B f A A BRI, |

40

L

Sit/Sand mixture: olive—brown to ollve-green
with gray—white phosphatic sand comprising
~20-30% matrix, irace to some clay, molst to

28.6

0.01 slat FVYC screen

trereintregprint
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOGD

Project: ZOME E - Naval Base Charieston

Coordnates: 23/9039.74 £, 37482006 N

Location: Charieston, SC

Surface Elevation: 7.4 feet ms/

Started at /1450 on -6-96

TOC Elevation: 7.2 fegt ms!

Completed at 650 on -5-96

Oepth to Groundwater: 4.0f feet TOC Measured: 3//3/96

Driing Method: Rotasonic (8.5 0D casing 3.8" ID coring bit)

Groundwater Elevation: 3.Jf feet ms/

Driing Company: Allance Environmental (SC cent #889)

Total Well Depth: 43.4 feet bgs

Geologist: 7. Katka

Wel Screen: 334 fo 42.9 feet bgs

)
o 3 g E N § % Z WELL DIAGRAM
=l gg Eg § £ 5 2 3 GEOLOGIC DESCRIPTION €
)
EE jou ) gm 7] g uE. g 7 S
1'.' :~' -
':» L'::
...r N °
ke ML c
P SM o E
M =R
> e | B [ X
/ Silt; olive~brown to olive—-green, trace to some
% very fine sand, clayey, firm, moist to wet; trace
% CL effervesence in matrix; occasional oyster shells
% " in last 0.5' —— Ashley Formation.
45 8 (f00] O 378 J—
(=]
2
[~
L
[=]
=

50—

60—
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDEQQ7
Project: ZONE E — Naval Base Charigston Coordinates: 2319030.68 £, 37453244 N
tocalion: Chareston, SC Surface Elevatiore &/ feet msi
Started at 1450 on -4~5865 TOC Elevation: 7,90 fest ms!
Completed at 1610 on F-4-96 Depth to Groundwater: 327 feet TOC  Measwed 3/13/96
Drfing Methot 4.25°I0 (7.5 O0) HGA with spit spoon Groundwater Elevation: 4.63 feet ms/
Driing Company: Allantic Drling (SC cert #1210} Total Wel Depthc 3.0 fegt bgs
Geologist: 8 Bivihe Wel Screert 30 to 20 feei bgs
= WELL DIAGRAM
e 12lslBl. 8 8 T
SulEu o § 2 3 GEOLOGIC DESCRIPTION =
ST IR z
EE S@|=!] v | e CEL 5| B
=
Surface canditions: asphalt parking lot. 4
T
|3
.'_.' h
\ E §
* S N @
= == E
41 gl 0 &
<%, o =f:
‘W" 0L Clay; black io dark gray, fal, high organic x < L2k f’:’
TN cL _\ conient, soft, moist. /- 5 =tk
5 M oL L/Z0 Bl
' Clay: olive—-green, sandy, medium plasticity, soft, o5 =T
1 |80 0 wel. e & [
Clay: black to gray—green, fat, high arganic o E :
I content, low plasticity, soft, wet—-marsh clay. B - N
2 = 2
a - =
i g 5 z 2
I I I t Clay: black to gray-green marsh clay as above. e =f m
i1 = - -
I o s [Hy ®
1o =
1Nt -
1f,fr =
1c1J 2 |wo| o A 19 -l
T 28
| | Clay: as abaove, soft, maist, Increasing in sand
i : g'a content at 1L.5-12.5' becoming clayey sand.
! HEN
: 44 g
3 75 0 }‘
% :". BOR _"_
o
2
c
15— o
20
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEGDEO7D

Project ZONE £ — Naval Base Charieston

Coordinates: 231902926 E, 37454409 N

Location: Charfeston, 5C

Surface Elevation: 8.0 feet ms/

Started at 0950 on -5-96

TOC Elevation:  7.80 feet ms!

Completed at /15 on F5-96

Depth to Groundwater: 4.3/ feet TOC

Measured: 3/13/96

Driing Method: Rotasonic (8.5" 0D casing 38" ID coring bit)

Groundwater Elevation: 349 feet ms/

Driing Company: Affance Environmental (SC cert #389)

Totat Wel Depth: 32 feet bgs

Geologist: T. Kafka

Well Screert 22 to 3L5 feet bgs

]

2 g . > 8 " ‘é WELL DIAGRAM
I — —
L5 g8,e 2 g B 3 GEOLOGIC DESCRIPTION £
£ g g =
@ = % tn % ) % E E 5| B E —
k_jm(_) ij Surface conditions: asphalt and gravel. ii
: -\ Gravel: asphalt and gravel pieces ~ 1.5 cm size. /- %
1 N
Sand: light tan, very fine to fine, some brown 8.5 %
silty stringers, well-sorted, moist to wet-—— flll %
sand &
N
\
\
N
\
\
5 1130 0 e 3 N
I Clay: dark gray to dark green, siity, soft, wet, \
1| RS N
J il B Sp with some brown organic matter—- marsh clay; % %
f: with some tan sand stringers throughout very % %
| T, I' \ fine to fine, well-sorted, ~10% of total sample. /T’-s % §
1N
|: i : Clay: dark gray to dark green, silty, sticky, % %
| | 1 | low/medium plasticity, some brown organic fibers % % =
1 [ Ak | and plant matter comprising ~2-3%, HpS odor, = % % g’
"M, soft, wet——marsh clay; trace to some sand from 3 % %‘
w i 12-12.5" S % %
il oL 2 NN
|t 2 N N
107 THi N N N
! £ NN
| ! | : O \ \
2 NN
1! = NN
(!l = NN
g1 & N N
{1 N R
Wy % %
45 R
R
N A
N\
| RN
N N
. N Y
15 2 |75 7 7 N N
CL Clay: blue-green to blue-gray, low plasticity, | 75 % %
soft, trace to some very fine to fine sand, some & & \
| siit, wet. AN
CL Clay: as above, no sand, firm to stiff, some silt,
CH high plasticity, moist to wet. o
c
2
i)
- 10.7 Q
Sand: light medium gray with white, very fine to
SC fine with 20-30% phosphatic content, JL
20 | well-sorted, some clay, wet. -
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO7D

Project: ZONE E — Naval Base Charieston

Coordinates: 23/9020.26 E, 374544.09 N

Locatior: Chateston, SC

Surface Elevation: 80 fegt mg

Started at 0950 on -5-96

TOC Elevation:. 7.80 fegt ms!

Completed at #56 on -5-96

Depth to Groundwater: 4.3/ feet TOC Measwred: 3//3/96

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

Groundwater Elevation: 3.49 feet ms/

Driing Company: Afiance Environmenta (SC cert #889)

Total Wek Depth: 32 feet bgs

Geologist: 7. Katka

Well Screen: 22 to 3L5 feet bgs

o | . al o, ‘g WELL DIAGRAM
=) 19! 88
-k |BylE § § g E 2 3 GEOLOGIC DESCRIPTION £
= w s}
h o = : G
(ﬁ:,:’?_-', é% is‘tm 51 | B % b w
1 ‘
o Fi=t:
> |7 B
a |- ;.
> [
=
1 5
165 ]
25 3|85 S 7 =
¢ I Sand: olive~green to light gray-black with S & °
'lE phosphatic sand ~40~-45% of total, very fine, g a
:.. well-sorted, silty, clayey, soft, wet. a 2
A > [
| :.i & &
Al sc 5
o8| ||| M- 3 =l
i .
1o Zl
i‘,’ |
3 z
k] pu 5
30J A 22 3
e 4. I SM Sand: as above with gradation into silt at 31", a pud
It ¢ ™ with 5% PO 4 nodules (1-2 cm size) with ~5% 1-3 o i<k
] % cm size oyster shells, moderately weli-sorted, —23 JLE -i=F
% wet, F
% Siit: olive-brown, trace very fine sand, some
é ML clay, firm, trace effervescence with HCI, moist
1 % CL —-- Ashley Formation.
35 4 1100 7 27
40~
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDEOQS
Project: ZONE E — Naval Base Charieston Coordinates: 231669864 £, 37435233 N
Location: Charfeston, SC Surface Elevation: 7.6 feet ms!
Started at 0845 an 10-3-95 TOC Elevation: 7.3/ feet ms!
Completed at £200 on K-3-95 Depth to Groundwater: 376 feet TOC  Measwed: 3/13/96
Dritng Methodt 425" ID (7.5™ O0) HSA with spit spoon Groundwater Elevation: 355 feet ms/
Dring Company: Atlantic Drling (SC cert #1210) Total Well Depth: 5.4 feet bgs
Geologist: J Hifams Wel Screen: 54 fo 14.4 feet bgs
F
o S g E . § @ Z WELL DIAGRAM
o Sufy & & 8 3 GEOLOGIC DESCRIPTION s
Bl %g §'§ g 8 g g g
= nedl 0| = | & b
T A
l Surface conditions: asphalt and gravel. 3
o (<]
: T
o
>
[~
o
e
- ]
5 AR o
2 [ 2
: EHBE 2
T 3l o HEH =
5 I ! % Clay: dark gray to black, low to medium x ‘2’
ik % oL plasticity, slity, soft, wet— marsh clay. _%_ L @
1/ oR i=p 8
| | 7 :',:
t ) ] bl 35
1 [100] 0 @ 11 {=E
o | & M
AL . Ciay: marsh clay as above, @ e 5
H4 8 Rk z
/] o FEH
101 17 a 2
2 (00| O :. % oL 2 Q
I:V OH | shelby tube (10.5-13'): top and bottom of S
! 7 tube-~- marsh clay as above e =fr
i ’ I
iz
I '..' L.
it Y )
3 | 100 7 54
: | ,/ Clay: marsh clay as above. °
': 7 oL =
151 :! /| OH G
| M
4 J1wool o 4 8
FEREL .
[}
[1e]
Q
Ao
[
[:1]
20
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOS8D

Project: ZONE E — Naval Base Charleston

Coordinates: 231869349 £, 37436500 N

Location: Charfeston, SC

Surface Elevation: 7.9 feet ms/

Started at 100 on 2-12-85

TOC Elevation: 7.68 feet ms!

Completed at /130 on 12-12-85

Depth to Groundwater: 3.97 feet TOC Measwed: 3/13/95

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

Groundwater Elevation:. 3.7/ feet ms/

Orling Company: Affiance Environmental (SC Cert #859)

Total Wek Depthe 383 feet bgs

Geologist: ~. Baykey

Welk Screen; 284 to 38.8 feet bgs

o 13 sl g 2|y '% WELL DIAGRAM
EE §§ Eg g 2 kB g 3 GEOLOGIC DESCRIPTION =
%E S gm % E B g g g .
N0 Surface conditlons: asphalt 3
l s GM ROC and gravel, sandy slity matrix, 1-3 cm sized . % §
cL RN gravel. /_—83 \ §
SACH/ |\ clay: dark olive with black and trace 50 § §
g.g. yellow~orange, some silt, stiff, plastic, moist. % %
Sand: dark gray, very fine to fine/medium, some § N
silt. N N
R
\
5 1 j 40| 0 f 29 N N
(! L Clay: dark gray to brown-black, some silt, soft, N \
|: ﬁ plasiic, wet, HpS odor--marsh clay. § §
N4 N N
1% N N
| N
7 ..
! % 7.2~-7.5" black silty sand pods. Q %
I N N
i at 8', gray, very fine to fine/medium sand \ §
:I% OH laminae. E % §
[ = N
1 IM|%
iz : N
10- i @ ¢ NN G
oll|% < § N S
i ) 3 & %
l/ 33 o § §
R
YA
N R
YN
R
N N
N N
15 2 62| 0 71 % %
I : ,4 Clay: dark gray-brown, some sitt, soft, plastic, § §
| occaslonal grass debris, wet——marsh clay; at N
! : Z 15.8-18.8", very slity sandy lens with some oyster § §
% shells. % %
i1 N
A | 17.5-17.9" silty, sandy lens. N
| 7 OH % §
I N N
17 YN
:: % 19-20.3"; grades into brown peat, high organic § §
| content.
20 1|7 | 1 NN L

Page 1 of 3



EnSafe/Allen & Hoshall Monitoring Well NBCEGDBEOSD
Project: ZONE £ — Naval Base Charkeston Coordinates: 23868349 E, 37436500 N
Location: Chardeston, SC Surface Elevatior: 7.9 feet ms/
Started at 0/0 on 2-12-85 TOC Elevation: 7.68 feet ms/
Completed at 430 on 2-2-95 Depth to Groundwater: 3.97 feet TOC  Measwed: 3/13/96
Dritng Method: Rotasonic (6.5 0D casing, 38" 10 corng bit) Groundwater Elevation; 3.7/ feet ms/
Driling Company: Afance Environmental (SC Cert #889) Total Well Depth: 39.3 fest bgs
Geologist: P. Bayky Wel Screen. 284 to 388 feet bgs
z WELL DIAGRAM
¢ BlglEl-|8 z
Sy By £l g % GEQLOGIC DESCRIPTION £
1R IR I 3
= w I 0| »» E 17y
X |
(I
| i
H
I : / oL
iy % OH N
W ] 3
i N E
44 54 | &
[&]
>
[+ 9
S
25 3 (8] 0t 7| 2 -+
| | 7 Clay: marsh clay as above; wood fragments at 3
! 4 28-28.5", =] ]
% : :
W7 ‘“ 5
ik 7 &
| : 7 Fa)
IN|Z
| / N
e -
17
| I
I/l QL
| : % OH %‘— =
30 i % =
! -
{17 :
w 17 -
|
1|27 =
7 :
i)
i f s [
] 7 33-33.4"; brown peat with wood fragments. b = o
&5 8 = ®
(8] — 2]
> - o
o = w0
s = x
3 418410 a2 = o
Sand: brown, very fine to fine with trace medlum, g. -
some silt, wet; some black phosphatic sand, =
grades to very fine to medium with trace siit at il
| 38.5-30', 1=
- FE
[1a]
1 : o
_!L 5
117 3L
? ML Silt: buff with some faint, very thin, black laminae :E_l B
40 4 CL (< 2mm}, some clay, trace very fine sand in R
matrix with small indistinct bands at 41.2-42" —- -

ASHIEY F UTIMaliUn
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEGDEQSD

Project: ZONE E - Naval Base Charieston

Coordinates: 23869349 £, 37436500 N

Location: Charieston, 5C

Surface Elevation: 7.9 feet ms!

Started at 1010 on 2-12-95

TOC Elevation: 7.68 feet ms!

Completed at #30 on l2-12-95

Depth to Groundwater: 3.97 feet TOC Measwred: 3//3/86

Driing Methoa: Rotasonic (8.5 0D casing 38" ID coring bit)

Groundwater Elevation: 3.7/ feet ms/

Orling Company: Affiance Environmental (SC Cert #889)

Total Well Depth: 39.3 feet bgs

Geologist: P. Bayey

Well Screen. 29.4 to 388 feet bgs

: 8 ¥ |  WELL DIAGRAM
: é AR A % GEOLOGIC DESCRIPTION L
o w 8 = E
AR EEE g
% ]
Z
%
m E
/ CL ]
% 2
%
Z
7
45 5 100 0 4 : 371
50

55+

80—
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EnSarfe/Allen & Hoshall Monitoring Well NBCEGDEOQGS
Project: ZONE E — Naval Base Chariesion Coordinates: 2318577.85 £, 374839.00 N
Location: Charieston, SC Surface Blevation: 88 feet ms!
Started at 155 on 10-2-85 TOC Efevation: 8.6 feet ms!
Completed at 40 on 0-2-85 Depth to Growndwater: 4.75 feet TOC  Measwed 3/03/85
Oriing Method: 4.25"1D (7.5 O0) HSA with spit spoon Groundwater Elevation: 386 feet ms/
Oriing Company: Atianiic Oriing (SC cert #120) Tolal Wel Depth: G5 feet bgs
Geclegist: T. Karka Wel Screen: 3.8 to 28 feet bgs
O |2 =2 flﬂ; WELL DIAGRAM
2 |= j .1 8 I
=f 8, Ey 2 % E 3 GEOLOGIC DESCRIPTION =
W =
Bz E% 2 g g w | B & e _
5 3
Surface conditions: asphall pavement. 2
(S, T
a 5
[w] o
= S
- '_|
Q
(%] y |
G N s
o =
.3 =)
n = N . =
5— A2 {FILL|  F with bentonite from soll sample. Cif=b 3
' 3 -38 i
|lr/ SM Sang; gray, very fine to fine, poorly—-sorted, 3.3
1N 74 SP _\some silt, moist, /- 1=
1 |w0o| o [LIZ Ok i 23 ek
NOH f/\ Clay: dark gray, silty, low to medlum plasticity, =
moist-~marsh clay. & cifzEs
[=h] AR
g [Ey =
-8 6 =
| ! ? Clay: as above with medium to coarse sandy § i3S o
.: / gh. gray pods in last 0.4", < |z &
1 o R =
1 | /// 2 =i 8 =~
B Q o et
10— 2 (80| O o .
42 L
/// cL | Clay: gray to green-brown, mottled, some siit, HmE
/ cL \ plasttc, moist /_ —48 .y
Z @/ Clay: Lan to rusty brown, with iron oxide stains, 55 g
15 3les! o crumbly due te very fine to fine sand, dry with o
some molst lenses. %
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOSD

Project: ZONE £ - Naval Base (harleston

Coordinates: 23B576.17 £, 37484567 N

Location: Charfeston, SC

Surface Elevation: 89 feet ms!

Started at 410 on 2-12-95

TOC Elevation: 8.9/ feet ms!

Completed at 500 on 2-12-85 Depth to Groundwater: 663 feet TOC  Measuwred: 3/13/96
Driing Method: Rotasonic (6.5 0D casing 3.8 ID coring bit) Groundwater Elevatior: 228 feet ms/
Oriing Company: Afance Environmental (SC Cert #869) Total Well Depthe 315 feet bgs
Geologist: F. Baykey Wel Screen: 215 to 310 feet bgs
B M
) 51 g E _ § @0 i WELL DIAGRA
EIE—E' 8% E w g & g 2 é GEOLOGIC DESCRIPTION =
ps |
=
%E ém gg 7] g E é 3 5
o Surface conditions: asphalt ;'s /
! o GM Asphalt, ROC, and gravel in sandy siit matrix. L7.B §
CH Clay: black to dark gray, medium plasticity, stiff. 7) §
LN §
N
\
| N
\
N
N
\
5 {1380 §
\
I skt 20 \
Silt: dark gray—-black, some silt, very soft and L 02 N
: : ?\ﬂ-./ loose. [ §
: | é Clay: black to dark gray, slity, plastic, very soft, % 5
W L 7 moist to wet-— marsh clay; 1-2 cm gray sand N & s
if! 7 oL pods/laminae and some fine to medium shell 2 %
j : 7 OH fragments throughout. o N s
] >
e NN
10 ﬂ| [/ 10.2-10.5"; dark gray, very fine to fine, silty sand - % %
lens with some clay and pebbles, —18 G N N
B i T 18 NN
Clay: gray grading to brown with FeOx mottling, 2 % %
slity pits and faint laminae, very stiff, plastic, N \ \
N N
o moist. § §
J N
NI\
N R
N R
49 N §
\
15 2 |188| 0 B8 %
Clay: as above. %
N
CL
CH ©
| | 3
g
3.6 Fal
e b'e ™ Sand: gray with some brown, very fine to
W A3 A% SM fine/medium, silty, trace to some clay, some fine ‘L
20 T T\ to medium shell fragments, —10.8 _L i i A
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOSD

Project: ZONE £ - Naval Base Charieston

Coordinates: 231857617 E, 37484567 N

Location: Charfeston, SC

Surface BElevation: 8.9 feet msl

Started at 410 on 12-12-85

TOC Elevation: 8.9/ feet ms/

Completed at 500 on 2-2-85

Depth to Groundwater: 663 feet TOC Measured: 3/13/96

Drifing Method: Rotasonic (6.5 00 casing 38" ID corng bit)

Groundwater Elevation: 228 feet ms!

Driing Company: Aliance Environmental (SC Cert #559)

Total Well Depthe 315 feet bgs

Geologist: P. Bayky

Wel Screen: 215 to 310 feet bgs

o |2 . o T | WELL DIAGRAM
2 Pl 5 18 L
EE I Eg § g § % GEOLOGIC DESCRIPTION =
p |
o = &
%E g% ém 0| e E % &
| [
Silt: brown to light brown with faint laminae, some :
sand, trace to some clay; becomes olive-brown -—%—
at 24.3".
ML
{3153
[=
25 3 |85 0 6.1 o ©
Silt: olive brown, some very fine sand, trace to 5 5
some clay. hid ®
1 g o
a T
- >
o w
o
=
o
ML
=3 -
30 30.5-31.2"; matrix-supported oyster shells. ] -
h=] o
¥ & [
22.3
% Silt; olive-brown, clayey, firm, molst, some black :EJ
% phosphatic sandy pods from 31.2-33,8' -- _}F-
/ Ashley Formation,
2
B g
[=%
% :
/ o
% P
35 4 |100| O 26,1 —L
]
40
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO10

Project: ZONE E — Naval Base Charieston

Coordnates: 23188025 E, 3753276 N

Location: Charkeston, SC

Surface Elevatior: 8.8 feet msl

Started at 1525 on 9-28-35

TOC Blevation: 8.78 fest msl

Completed at 700 on §-28-85

Depth to Groundwater: 419 fest TOC Measured: 3/13/96

Driing Method: 4.25"ID (7.5 O0) HSA with spit spoon

Groundwater Elevatiorne 4.59 fest ms/

Driing Company: Atlantic Drling (SC cert #1210)

Total Wet Depthe [35 feet bgs

Geclogist: F. Bayiey

wel Screert 35 to 25 feel bgs

a % | WELL DIAGRAM
213 ¢ § =28 y
EE gg Eg g g B § § GEOLOGIC DESCRIPTION E
[}
a= |3 g B | w | & @ .
Surface conditlons: asphalt and gravel.
s
o
(—’ .51
y L
J - [ Ny ]
3 - [_'.. 8
y & : e
Y s = =
- N ol A o
a. : ‘ 'E
- 43 g FE: 3
5 / Siit: muslard to olive, clayey, medium plasticity, 2 [=ZF
é ML soft to firm; interiayered with gray to brown & '
/ CL | sand, very fine to fine, trace to some silt as thin g |k
7 . laminae, calcareous—-marl il Aog i L
1 |85| 0 PR =
w R il
g [FE
15} Fo=f«
- ol
a. N . [
. 1]
] A= =
0 N o S
= o s S 2
T 7 o 2
10— ! iy o Clay: organic, black with trace brown, some slit, =] o
\ trace sand, soft, plastic, wet. /-—"14
ML | Siit: dark brown with trace black, some clay with Bl
5> |wol o frace to some sand, loose, plastic, wet, Py
g 57 g
5 il % Clay: dark brown Lo balck, some sill, trace sand, o
%% _—
_‘ IW[7] g | HeS odor, soft, plastic, wet-~marsh ctay. R
n % OH
N ik
l 3 [wo| o g 7.7
20J
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDE10D
Project; ZONE E - Naval Base Charieston Coordnates: 231880110 E, 37533276 N
Locatior: Charleston, SC Surface Elevation: 8.9 feet msl
Started at 635 on 1-22-96 TOC Elevation: 8.53 feet ms!
Completed at 1645 on 1-22-96 Depth to Groundwater: 7.88 feet TOC  Measwed: 3/13/96
Driing Method: Rotasonc (8.5 0D casing, 38" ID coring bit) Groundwater Elevatior: 0.65 feet ms/
Driing Company: Aliance Environmental (SC Cert #889) Total Wel Depth: 285 feet bgs
Geologist: 2 Blythe Wel Screen: 5 to 290 feet bgs
3 WELL DIAGRAM
218 ¢/ B =33 T
o gw Fu & 5| & g 3 GEOLOGIC DESCRIPTION £
W =
@ =) ':l% g% % = | B @ g L
Surface conditlons: asphalt road. \
8 N
GP BN Gravel: black~brown, medium sand, molst. /TT.B %
CH ) . 170 N
oM N\ Clay: black, silty, medium plasticity, siiff, /_—69 . §
Sand: gray, fine lo medlum, silty, moist. [ %
\
N
\
N
N
N
\
5 1 A0 O o 39 §
R P Sand: dark green, silly, high organic content, §
ALAs moist. §
i 343 %
LEATY SM N
pEAS \
et 5 N 3
‘A = \ °
LR o N S
o ¢ 04 a N
B o §
104 I | Clay: black to dark green, high organic content, - §
i : peaty, soft, loose, HpS odor. i %
w
e 2 N
1 F :
I -
)i QL T §
il PT N
i N
i \
| N
i} \
J 1 ! o §
51 §
N
15 2 |BO| 0 | 6. %
[' Clay: as above with gray, fine to medium sand %
i lenses throughout. N
i N
| \
I S
|
i QL. =
: | PT §
I &
|
| T
I _\{_
I
20 1 ’ _‘1_ J_
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE10D

Project: ZONE £ — Naval Base Charieston

Coordnates: 231880110 E, 3756332.76 N

Location: Charfeston, SC

Surface Blevation: 89 feet ms/

Started at 535 on +H22-96

TOC Blevation: 8.53 feet ms!

Completed at 845 on F22-96

Depth to Groundwater: 7.88 feet TOC Measwed: 3//3/66

Driing Method: Rotasonic (6.5 00 casing 38" ID coring bit)

Groundwater Elevation: 0.65 feet ms/

Driing Company: Aliance Environmental (SC Cert #589)

Total Wel Depth: 295 feet bgs

Geologist: A Biythe

well Screen: 195 to 29.0 feet bgs

g AGR
o E_t; g E _ g E WELL DI AM
2l |y Eu = B8 3 GEOLOGIC DESCRIPTION s
TREHEE s ¢ g g g
n W w R o w
T =T
| : Z
! | -
| -
! -
| QL ot
| : PT =
I -
| LI
0.0 13 o -
"-" | SW Sand: medium to coarse, phosphatic, shelis. a7 g |
i':: aﬁl Sand; light olive-green, fine, silty, phosphatic, § E 2
\ firm, moist. =517 o = 3
25 3 |e8| 0 [g B | B o
'.E Shelby tube (25-27'): top and bottom consist of g - &
WLli|[| SM | silty sand as above. S z w
) ML o
o —_
34 -
g o -
=% —_
41100 0 [ 1886 -
T o oM Sand: as above with oyster shell fragments and =
i phosphate nodules. o [f
> —108 o |
/ Clay: ofive—green, silty, carbonate flakes @ |
% throughout, some sand nodules present, becomes :E—'
% much stiffer in end of section--Ashley \
304 / Formation. KN
%
7
7
7
% :
. o
ML °
w % L. s
7
%
%
35 s |00 o %
%
% Shelby tube {35-37.5% Ashley Formation as
J % above.
Z
8 [100] O Z 288
40+
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO1

Project: ZONE £ — Naval Base Charleston

Coordinates: 238062.63 £, 37532688 N

Locatior Chaneston, SC

Surface Elevation: 8.8 feet msl

Started at 1445 on 1-6-96

TOC Elevation: 873 feet ms/

Completed at 800 on —6-95

Depth to Groundwater: 808 feet TOC Measwed: 3/13/96

Driing Methoa: 425 J0 (7.5 00) HSA with spit spoon

Groundwater Elevation: 265 feet ms!

Drifing Company: Atfantic Orling (SC cert #1210)

Total Well Depth. 4.2 feet bgs

Geologist: B Blvthe

Wel Screer: 4.2 {o 132 feet bgs

g WELL DIAGRAM
© 3 g El=S%1 £
= |9y E 5 & 2 3 GEOLOGIC DESCRIPTION =
B EEgss| g 0 f oo z
0% |Jdo a6 i | w | & ) _
)
Surface conditions: asphalt road T 3
]
: L
Shallow lithologic daia cbtained from split spoon o
- Q 5
samples taken for chemical analyses: black = = -—,F
sandy clay in upper §' with a Olesel fuel odor, |- 5
ANE 2
o =
A k=
o= S
5 =g b=
s LEE
[ Fel=r
o K
5 f
L] .
5 |
= E
= 8 5 &
I\>\ FILL| Fill: orange sand wilh yellow ¢lay and some rock CR T =
vy - ] N k=]
71 on 1\ fragments. /“_|2 ng_ 2
-\ Clay: black, high organic content, fat, /- o B ;
0 i 50| O 5
] B
o :
T 22 o L
L Clay: black, fat, high organic content, low &
| : | : plasticity, molst, HoS and Dieset fuel A
1, oL odor—-marsh clay. B
I f :
I o
2 |wo| o A 42 Sz
15 & Y
3
D
(=
@
20-
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE1D

Project: ZONE £ - Naval Base Charieston

Coordinates: 2319078.85 E, 375304.90 N

Location: Charleston, SC

Surface Elevation: Q0 feet ms/

Started at 530 on -19-96

TOC Elevation: 8.97 feet ms!

Completed at 09/5 on -20-96

Depth to Groundwater: 7.04 feet TOC  Measured: 3/13/96

Driing Method: Rotasonic (65" 00 casing 38" ID caring bit)

Groundwater Elevatiorc 193 feet ms/

Drifing Company: Afance Environmental (SC Cert #889)

Total Well Depth: 310 feet bgs

Geologist: B Biythe

Wel Screen: 210 to 30.5 feet bgs

o | ) @ ? WELL DIAGRAM
o g E S8 L
Bl By & £ 2'3 GEOLOGIC DESCRIPTION €
TR IR I :
oZ Ju ||| ¢ | e £ & 3 - —_—
Y Surface conditions: asphalt road near crane NN 1
-<-',t\'\FILL tracks. § %
5' 57 oc | \ il asphat, ROC, rock-sand-sil matrix. /17 § §
) ,é CL Sand: medium, intermixed with red clay balls, 60 § §
] I ? \ moist. § §
W , N R
i é CL Clay: black, sandy, high organic content, medium % %
. \ Plasticity, firm, molst. ankd § %
R
N N
5 1 66 0 4 % %
% Clay: dark gray-black, sandy, saturated, grading % &
/ to firm red-brown clay with silt, moist at 8.7". \ \
+ n NN
/ N
| - o |1 NN
Clay: black to dark gray marsh clay, peaty, % %
wood and grass fragments interspersed % %
throughout. 5 § % 'é
PN G
R
2 NN
10 g NN
. N N
..... 5 NN
{ % e |2 NN
Clay: dark blue~green with brown mottling, stiff, 24 g § %
high plasticity. /_ Y § Q
N
| R
- N A
N N
M
1 N N
R
® 2 74 0 Clay: as above 8 % S
: : N R
R
| NN 4
88 E
Sand: gray wlth yellow mottling, clayey, with z
small shell fragment lenses, moist; increase in b
1 phosphatic sand content with depth. —*——
20 1 i E N
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE1ID

Project: ZONE E — Naval Base Charleston

Coordinates: 23/9078.85 £, 375304.90 N

Location: Charieston, SC

Surtace Elevation: &0 feet ms!

Started at 30 on HIG-96

TOC Elevation: 8.97 feet ms!

Completed at 0945 on -F20-96 Measwed: 3//3/96

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

Depth to Groundwater: 7.04 feet TOC
Groundwater Elevatior: 193 feet ms/

Oriing Company: Afisnce Environmental (SC Cert #859) Total Wel Depth: 310 feet bgs

Wel Screen: 210 to 305 feet bgs

Geologist: & Blythe

o 8‘ . . § '5,]; WELL DIAGRAM
=l Sg E g g Ele § GEOLOGIC DESCRIPTION £
= ] —
@E Em gg P g E § B E’l
i j
3 +
i
| i
'.ﬂ
i
-‘ 143 g
! g.| ©
25 3 e8| 0 B2 & T
nE Sand: as above. o o
i " 3
K M 3 x
l My SC =
4 A [w]
w i
193¢ 05
° h:' Lag deposit: sandy with shells and phosphate
ji.i GM. nodyles throughout, a
M SM 5
I |3
. 215 o
J / Clay: silty with some sand but no obvious :E—l
% layering--Ashley Formation.
/ +
7
é g
[a}
B :
/ ©
/ £
2
% A
%
35 4 [100| O % 26
40—
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EnSare/Allen & Hoshall

Monitoring Well NBCEGDEO12

Prolect: ZONE E — Naval Base Charieston

Coordnates: 23185/9.82 £, 37581840 N

Localion: Charleston, 5C

Surface Elevatiorr 85 feet ms/

Started at 545 on 5-29-85

TOC Elevatione 84/ feet ms/

Completed at 820 on 8-28-95

Depth to Groundwater, 7.88 feet TOC Measwred 3/13/66

Drling Method: 425”10 (7.5 O0) HSA with spit spoon

Groundwater Elevations .43 feel ms!

Driing Company: Atlantic Drling (SC cert #1210}

Total Wel Depthy 5 feet bgs

Geclogist: J ki#fams

Well Screen: 5 to 14 feet bas

ki W
O S' 5 ‘E _ § t £ Eil DiAGRAM
=[5 gg = g g g| & % 3 GEOLOGIC DESCRIPTION E
— ]
i o = Erﬂ
E = gm gw 2| x| B &
N
Surface conditlons: asphalt 5 §
2 N 3
N g
S N &
2 N
s N
S
RN R
h
W
=
5] Sand: orange-red, oxidized, with some coarse N _\{_ B y !
gravel, grading to well-sorted gray sand 1 ) g,
.
1 100 0 D N =
- 8
! JEE
@ iy T
a v B
A HE
10 Sand: white with brown oxidized stains = b
throughout, saturated from 8.5-10.5", i MR 5
= 2k @
8 - :{- g
2 |wo| 0 3
15— Sand: lighl tan, saturated grading to dark gray Sl
in color. . -
=}
q
L&)
3 (00| 0 8 o
[+l
26—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE12D

Project: ZONE E — Naval Base Charieston

Coordinates: 23/85/0.15 E, 375817.02 N

Location: Charieston, SC

Surface Elevation: 86 feet ms/

Started at 100 on -2-96

TOC Elevation: 8.27 rfect ms!

Completed at 345 on -12-86

Depth to Groundwater: 7.94 feet TOC Measured: 3//3/96

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

Groundwater Elevation: 0.33 feet ms!

Driing Company: Affiance Environmental (SC Cert #889)

Total Wel Oepth: 27.5 feet bgs

Geologist: 7. Kafka

Wel Screen: 7.5 to 27.0 feet bgs

DEPTH

SAMALE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY
(ppm
GRAPHIC LOG

INFEE
LITHOLOGIC

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (ft-msl)

Surface conditions: asphalt

pieces.

Sand: medium to olive=brown, very flne to fine 7 6
with trace medium, silty, clayey, wet; asphait

B |2/ |8 |sonouass

8.6
Sand: tan with orange FeOx mettiing, very fine
to flne, some clay and silt, dry to molst.

50

Sand: dark to medium brown, very fine toe fine,
slity, trace clay in pods at 2-2.3' and 2.7-2.8',
dry to moist.

A A AW,

Sand: light brown—gray to medium gray, very fine
to fine, silty with some clay, dry to moist; FeOx
stains in upper 0.6°, 5% gray clay pods present
in bottom 3.5° of stiff, sandy clay; increase in
silt content in bottom 0.2' and Increase In water
content from 8.5-10.8",

grout

2" 10 Sch. 40 PVC riser

LAE A A A XUNE A A AE &

2

Y A M AP sdnt A PP D it M NP P G SO ST it o SV S A v SO |

A J
e

Sand: light gray to light brown with small lenses
of dark brown and black, very fine to fine,

ML weli-sorted, small Jaminae of brown to black sift
varying In frequency, moist to wet; 0.4' peat-like
lense at 12.4'

e
¥

A A
| B 4

A )

ML to moist.

15 2 |00 32\

SM Sand: light gray to brown, very fine to fine, well
sorted, high silt content as laminae and pods,
SM. green—-gray clayey laminae from 13.7-13.8', dry

»le
>y

bentonite

SM

/

well sorted, 50-60% silt In matrix, molst.

Sand: light to medium gray with olive—brown
patches, very fine to flne, moderately
well-sorted, brown siity pods and seme
blue-gray clay pods, saturated.

Va
/—ﬁ4
Sand: dark brown to dark gray, very fine to fine, /

slot PVC screen

»le
i

L BA A DA BA A MA AA BA AA |

P A b S v vy A b s

20 T

ML Sand and silt: olive-brown to green-gray
phosphatic sand and silt, very fine to fine with
trace medium, sand content decreases with
depth, soft, wet; at 0.1-0.3' thin beds of very

'
I— FX-50 sand

r T—(].OI
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE12D

Project: ZONE £ — Naval Base Chariesion

Coordnates: 231851015 E, 375917.02 N

Locatior: Charieston, SC

Surface Elevation: 8.6 feet ms!

Started at /00 on F2-96

TOC Elevation: 8.27 feet ms!

Completed at 345 on 1-12-96

Depth to Groundwater: 7.94 feet TOC

Measwed: 3/13/96

Oriing Method: Rotasoic (8.5 0D casing, 38" 1D corng bit)

Groundwater Elevation: 0.33 feet ms/

Dritng Company: Afiance Environmental (SC Cert #889)

Total Wel Depth: 27.5 feet bgs

Geologist: 7. Katka

Well Screen: 7.5 to 27.0 feet bgs

o E‘,’ g . _ g @ :% WELL DIAGRAM
=h 8y E y £ El23 GEOLOGIC DESCRIPTION £
L %g 33 g ¥ o % & &
Q Z Glqui| | = | & | 6| O
a fine to medivm sand and shell hash at 17°, 17.2', -
J g 17.5', 18.2, and 18.8".
E Sand and silt: ollve—brown, 50-60% phosphatic
L'.' sand, some clay, soft, cohesive, moist to wet;
.:," occasional shells from 22.5-23.5"; more uniform S
'« [V
E::’ than above. 9-,
= [&] o
p [
S M & ki
3 [=]
i" w UI"
.Ir ’5 ><
25 3 (w00} o .:: Sand and siit: as above, grading into Jag deposit it N
138 at 26-27.1' of 20% 1-2" oyster shell fragments
:g; and 5% pebble-size PO 4 nodules, moist to wel. %
.i
l;," 2
¢ o
185
//' Silt; olive~brown, clayey, firm to stiff, occaslonal =
% phosphatic sandy plts at 27.1-28", 31, and 31.5' %__
-~ Ashley Formation. '
%
/
Z
A
30 Z
u o
/ CL 3
o 2
l ? :
1 g
%
1 é
%
35 4 j1w0o| o (L 2.4
40—
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDEO13
Project: ZONE E - Naval Base Charkeston Coordinates: 23788218 E, 37571LII N
Locatiore Charfeston, SC Surface Elevation: 4.5 feet ms/
Started at 0930 on 10-2-65 TOC Elevation: 8.35 feet ms!
Completed at 225 on 10-2-95 Depth to Groundwater: 870 feet TOC  Measured 3/13/96
Drifing Method: 4.25"ID (7.5 O0) HGA with spit spoon Groundwater Elevation: (65 feet msi
Oriing Company: Atlantic Driing (SC cert #1210) Total Wel Depti. 15 feet bgs
Geologist: J WiHams Wel Screen: 5 to M feet bgs
o 3 g E R g :g WELL DIAGRAM
m 8yl Eu 5 B 2 GEOLOGIC DESCRIPTION =
SECIET A A g
EE o S| 6| ae E A
¥
Surface conditions: concrete and asphalt 5
T 3
O 2
o o
a.
o
<
£
S -+
=]
5 T a5 | N
ﬂ -'_{"JV Sand: dark brown grading to red-brown, B r '33,
i1 q 8B gravelly, oxidized. L
1 |00 0 = 2 2
w 3
1 5 I~
Sand: brown to pale white to light gray, some >
gravel, saturated. E
2 B
a =
10— 2 |00 O 15 ° o
7 oy
. 2 5 3
: Shelby tube (10.5-13') top and bottom: sand as S o
o above.
3 | 100 % —45 ek
" H
13333 Sand: light gray to medium brown, siity, SF
SR gy | saturated A=l
PL Y .
A A
15 4 |100| O g 86 }’ [ /Lt R
[a%
m
(8]
he
fy
[)Y]
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE13D

Project: ZONE E = Naval Base Charleston

Coordinates; 2380£2.93 £, 375688.40 N

Location: Charieston, SC

Surface Elevation: 8.5 feet ms!

Started at 1345 on FH18-96

TOC Blevation. 8.32 feet ms!

Completed at 15 on -18-96

Depth to Groundwater: 672 feet TOC Measwed: 3//3/95

Drifing Method: Rotasonic (8.5 0D casing, 38" ID corng bit)

Groundwater Elevation: 160 feet ms!

Oriing Company: Afiance Environmental (SC Cert #889)

Total Wek Depth: 294 feet bgs

Geologist: T. Katka

Well Screer: 124 to 289 feet bgs

ANALYTICAL

DEPTH
INFEET
LITHOLOGIC
SAMPLE
SAMPLE
SAMPLE NO.

% RECOVERY

PID (ppm)

GECLOGIC DESCRIPTION

ELEV. {ft-msl)

WELL DIAGRAM

I

4]
—

20

80

100

S CEv‘Fi:’-\F‘I-TICLOG

8 |socuass

Surface conditions: asphalt lot near ¢rane
tracks.

Gravel with asphait pieces, blue clay in sandy .3
matrix. F&S

Clay: brown with 5% FeOx orange stalns, 30X
very flne to fine sand, 6% small gravel pieces,
stiff, medium/high plasticity, moist.

Sand: light brown to gray, very flne to fine,

well-sorted, moist to wet becoming saturated at

3.8"; 5% small gravel at 2-3"; orange to tan clay

fens at 2.9-3.2, stlff, medium/high plasticity. /--35
/

4.5

Sand: light brown to gray, interbedded silty sand
with clean sand lenses, very fine to fine,
moderately well-sorted, black silty pods in upper
2', wet.

Clayey pods/lenses, low plasticity, at 9-10.8".

0.2' thick gravel lens al 1L6"; gravel pleces up to
1.5" size.

Slight coarsening of sand to fine to medium grain
size from IL8-12.5'

M AR A A A M ME AL A S A AE ME B AE BE MM AE M AEAE SE A
X
L Oa] v ey v e L L e T et e

LA &4 A A&
L IA A A BA

P Ll AP AP A VEE P L L i AU LW P AP A o MY Lt wdet APV L ED \SP A A LY L P PP A

45
Sand and gravel: brown to gray, fine to medium,

20% 1-2 cm gravel, trace to some clay, wood
fragments up to 2", moist to wet.

10|

\\ N

Sand: light brown to gray-brown, very flne to
fine, well-sorted, trace clay in top 0.8', brown to

tan silty pods and stringers, wet. q_n_

i

Sand; light blue-gray to gray with olive~brown
pods, very fine to fine, moist to wet; stiff clay of
medium/high plasticity in pods and stringers
throughout.

Sand and silt: olive-brown, 80-90% P04 sand in
matrix in upper 1' becoming 50-70% with depth,
high siit content, clayey, conhesive, wet; 10X very
fine to fine shell hash and <5% PO 4 nodules in
upper {'; sandy pods/stringers with very fine to
fine shell hash and some

ST I A AN A A7,

777

/I,

grout

SHYILILAAA A7,

2" 1D Sch. 40 PVC riser

A A A A A7 A A A A A 7 A e A e 7 7 a0

Ty s e f o r v,

| £x-50 sand >} bentonite ;]L‘

>
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDE13D
Project: ZONE E - Naval Base Charleston Coordinates: 23B0L.83 E, 375685.40 N
Location: Charleston, SC Suface Elevation: 8.5 feet msl
Started at B45 on +18-96 TOC Elevation: 832 feet msi
Completed at 5 on 1-18-96 Depth to Groundwater: 872 feet TOC  Measuwred: 3/13/96
Driing Method: Rotasonic (8.5 OD casing, 38" ID corng bit) Groundwater Elevation. (60 feet ms/
Driing Company: Affance Environmental (SC Cert #889) Total Well Depth: 294 feet bgs
Geologist: 7. Kafka Well Screer: /9.4 to 28.9 feet bgs
o 3 =1 @ & ’%’ WELL DIAGRAM
1S ] I
o SulEy : % IR GEOLOGIC DESCRIPTION £
SAEEEA -
%E o X753 g% B e E é o %
RE] PU4 nodules at 18.8-W9, 20.5-20.5, and b
1y 21.2-21.3", =l
J4 but 9%
1 =R
s 2]
5 3
i ;
1 *EE &
hE © :
-4 L g
-‘ 'E’, 5] . °
Rel 11| FiC g S
3 -— . &
25 J 1ol 0 -E'v Sand and slit: as above in general with 50-80% g R 3
E.E PO4 sand, small lag deposit at 28-28.8" marked 5 of: =
FPL with 5% fine to medium oyster shelis and <56% © it b
134 PO 4 nodules. Zf-
1 =
1?} =
0! a L=l
e Q pA-f
l‘ O |-
< 203 a |
// Siit: olive-brown, firm to stiff, molst to wet; % |
% 20-30% P04 sand pods at 28-20.7", <5% sand in Rk
30+ % remainder, occasional shell fragments——Ashley o %{—
% Formation. '
} ML
) cL g
/ a
o o
% 2
Z
%
35 4 |100]| 0 Z 285
]
40
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO14

Project: ZONE E — Naval Base Charieston

Coordinates: 231645089 £, 37585327 N

Location: Chardeston, 5C

Surface Elevation: 89 feet ms!

Started at 1380 on lI-5-95

T0C Elevation: 8.74 feet msi

Completed at /500 on 595

Depth to Groundwater: 7.22 feef TOC Measwed: 3/13/96

Driing Method: 425”10 (7.5 O0) HSA with spit spoon

Groundwater Elevation: (45 feet ms!

Driing Company: Atiantic Driing (SC cert #1210)

Total Wel Deptre 2.5 feet bgs

Geologist: 7. Katka

Wel Screeny 25 to 115 feet bgs

o 2 - @ ? WELL DIAGRAM
= 5 a4
[45) — =l =
m o] w E 2 e E 8 g GEOLOGIC DESCRIPTION =
SN I :
% Z |Ju| 9w | = E ol
* 3
Surface conditions; asphait parking lot. 5 5
o
o
S K3
¢
1
3
»
f._: =
B 2
M &
A €L | cray: brown to tan-b fity, t d, soft 4 e “
5 ay: prown to tan—brown, slity, trace san 50104, — —f
2 \E_tt)_\ medium plasticity, molst, /"39 S =t
> 33 ° =
\UL/ Clay: dark gray to black, silty, with organic k 5 g
i 1551 o malter (wood, bark), medium plasticity, moist, Q -
HyS odor-- Marsh clay. < - 5
) — =
= - =
o =k i~
hed cC
S - o
£ el s
Pl 3 2 —|
7]'. oH Clay; Marsh clay as above, with wood flbers =
/H oL throughout, -
o ; 8 o
10— :_{ oW Sand: light gray to milky green—gray, very fine
2 lwol o o SC to medium, poorly sorted in upper 0.8 increasing 7
to well-soried al 10.3°, some gray clay pods, [
wel, —2.4
\ T
auW Sand: light gray to gray, very fine 1o fing, ™
moderately well-sorted, trace sill, saturated. —38
3 )15l o0 e
Sand: gray wilh olive-brown patches, very fine a
to medium, poorty sorted, with low plasticity clay, ]
wel, °
[18])
15
20—

FPage I of |



EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE14D

Project: ZONE E — Naval Base Charleston

Coordnates: 231845308 £, 375047.94 N

Location: Chaeston, 5C

Surface Flevationr &0 feet ms!

Started at 1420 on 255

TOC Elevation: 8.82 feet ms!

Completed at %30 on 2196

Depth to Groundwater: 7.27 feet TOC Measured: 3/3/96

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

Groundwater Elevatior; 155 feet mst

Drifng Company: Afiance Environmenta (SC cert #889)

Total Wel Depthc 2688 feet bgs

Geologist: T, Katka

Wel Screen: 220 g 283 feel bgs

DEPTH

L
8

5

INFEET
ANALYTICAL
SAMPLE

SAMPLE NO.

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEY. {fi—us]

% RECOVERY
{cpm
<4 GRAPHIC LOG

N —
’
8F |soncass

Surface conditions: asphalt parking lot.

Gravel: ROC and asphalt pieces, sandy clay
\ matrix, molst. /“7-5

G

Clay: brown to tan, 20X very fine o fine sand,
firm to stiff, low to medium plasticity, FeOx
concretions in upper 0.3, dry to moist.

]
—

Clay: dark black, slity, fat, sticky, low plasticity,
some light brown woody fragments Interspersed,
saturaled-—marsh clay.

L

Q
=

A,

fragments.

o< Al TR Clay: as above with light gray-brown very fine
\__/'\ to fine sand Intermixed, occasional woody /"'6

grout

B i B i
w
=z

=]
1
Ik ek
A, A, B,
L AE il _Ad i E ]

A,

Sand. ght gray to green—gray, very fine to

fine, slity, trace clay, well-sorted, saturaied; at

8.7' becomes ollve-brown, Increase grain size to
~ fine to medium in last 0.7°, higher FeOx content.

Clay: light gray Lo blue-gray with orange
CH | mottling, 10% very tine to tine sand in dits with
A FeOx stains, medium to high plasticity, stiff

2" ID Sch. 40 PVC riser

A P P e 2 o e

A

)=

PP

Clay: ollve-green lo brown, 10-15% very fine to 5.4
fine sand, FeQOx stalns, soft to firm, low to
medium plasticlty, wet.

—
s s

Sand and gravel: light gray to buff white,
phosphatic sand and slit matrix of 70~80% very
fine to flne sand, distinct orange silty laminae at
18.5-17", 20% 0-1 cm PO 4 noduies, 10X very fine —8
to medium shell hash, trace to some clay, low

plastlcity, saturated,

G D A A o o A A e 0 e A A A

G A LA 7o

.—I-.

bentonite

=

ML A S A8 A J

AN

Sand and silt; variable color from orange—white
20 to tan, 80% very fine to fine phosphatic sand, e
<oXvery fine o fine shell bash saturated:
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE14D

Project: ZONE E — Naval Base Charleston

Coordinates: 2316453.08 E, 375847.94 N

Location: Charleston, SC

Surface Blevation: 80 feet msl

Started at 420 on F21-96

TOC BElevation: 882 reet ms/

Completed at 530 on 296

Depth to Grondwater: 7.27 feet TOC Measwed: 3/13/96

Driing Method: Rotasonic (85 0D casing, 38" ID coring bit)

Groundwater Elevation: 155 feet ms!

Driing Company: Afiance Environmental (SC cert #889)

Total Well Depth: 268 feet bgs

Geologist: T. Kafka

Wel Screen: 220 to 26.3 feet bgs

O . E _ § 2 :‘ﬁf WELL DIAGRAM
=l &y g g AR GEOLOGIC DESCRIPTION £
— _
=]
@Z g% gm P71 g E ‘é ? E
|
<
{ P At 21, grades into consistent olive—brown
3 phosphatic sand (60-70%) with 5X small PO4
L nodules and sand/shell hash lenses interspersed
l NI sM.|  at 22 22.9° and 23.4"; very high silt content.
4 ML c 'g
1 4 o p
3 » 9
Q |
:: : :
< o
25 3 |100| 0 P © - a
‘l’ e F GM. Lag deposit; 70-80% very fine to fine e 0
J~..’ SM phosphatic sand, 5% PO4 nodules {0.5-1 cm), =
x \ 5-10% oyster shells (-2 cm), we, 2 | 4B
é Silt: ollve-brown, clayey, <i0% very fine to fing :E—, JF
% sand, firm, low plasticity, moist to wet, with ]
occaslonal sandy pods/stringers —— Ashley
% Formation.
| %
é
/
307 %
m 2
] ] cL 3
% "
é 2
/
Z
¢
%
7
35 4 {100} O % Y
40—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOQO15

Project: ZONE E - Mavel Hase (haneston

Coordnates: 23540448 E, 3768008 N

Locatioe Charkesion, SC

Surface Elevatioc 10 feet ms/

Started at 106 on -5-85
Compieted at 160 on -I5-85

TOC Elevation: 893 feet ms!
Depth to Grounawater: G637 feet TOC
Driing Method: 4.25" ID (7.5™ 00) HSA with spit spoon Groundwater Elevaton: 100 feet ms!
Driing Company: Aliantic Driing (SC cert #210) Total Wel Deptic 25 feet bgs
Geologist: 7. Kafka | Wel Screen: 25 to 15 feet bgs

Measwred 3A13/96

g (3 8 ¥ | LA
EE 8.8 2 g B g GEOLOGIC DESCRIPTION s
Bz Eg §§ g HE G g
¥ E
Swiace conditions: asphalt parking lot 5 &
& EN
E v
v 'y
H = k.
"
=R o
= =
1=F] 2
ss | 8 [Fl g
5 Clay: olive-brown with brown motiling, trace very o =B
fine to fine sand, black organic siity pods, . =1
"\ low/medium plasticity, pieces of brick, moist. /T | 2 HE:
s lsal o Siit: black, with high amount organic matter, wood 138 | &  [J2)
fibers/fragmenls, trace very fine lo fine sand, i = ¥ _E
HoS odor, wel. s l =
o ) 2
4 i bl = b -
\ {1\ Clay: dark gray, sott, with wood fragments, 5 Bl =
marsh clay, E J=])
\Sand: brown, very fine to fine, well-sorted, /--,E ; =}
10 2 les| o trace siit, wel. l = ..
B o l L
rq SW Sand: brown to lght gray, very fine lo medium, fff-_'[-f_
fu[_,% OH B\ poorly soried, lrace sil. ‘;':E _
[0 Clay. marsh clay with wood fibers (hroughout. /.
0. 0| SW
2 |wo| 0 [ Sand: light gray, very fine to medium, —28 3 kS
poorly=-sorled, irace of coarse sand from 2
12.3-12.7', salurated. e
s
5
1

20—
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EnSarfe/Allen & Hoshall Monitoring Well NBCEGDE15D
Project: ZONE E — Naval Base Charieston Coordinates: 2316369.24 E, 376177.17 N J
Location: Charfeston, SC Surtace Elevation: 98 fegt ms/ \
Started at 455 on -7-96 ' TOC Blevation: 974 feet ms/

Completed at 1845 on 1-7-96 Depth to Groundwater; 8.93 feet TOC ~ Measwed: 3/13/96
Driing Method: Rotasonic (6.5 0D casing, 3.8" ID corng bit) Groundwater Elevation: Q.8/ feet ms!
Driing Company: A¥ance Environmental (SC Cert #589) Total Well Depth; 26.6 feet bgs
Geologist: P. Bayky Well Screer: 217 to 26.0 feet bgs
b WELL DIAGRAM
g8 g B = 2|9 £
o Eww B8 B 2|3 GEOLOGIC DESCRIPTION E
A A I :
= ] 0w 0| x| E 3
Surface conditions: asphalt parking lot. N L
J.- h GW Gravel: granitic, -2 cm size, with trace sand 18.000091 %
e M \ matrix. /- %
X
." SC Sand: brown, very fine to fine, siity, clayey, firm, %
— \ slight plastic, wet. Vark %
N
5 1 48| 0 4.8
f//é CL Clay: brown, with very fine sand, some siit, firm, | 4.4
& plastic, wet.
] _/
b ,ﬁ SC Sand: dark brown, very fine to fine, siity, trace
] g1 ~ to some clay, trace plasticity, wet. 3
by Sand: brown, very fine to fine, siity, wet, with -
B 1 occaslonal rootlets to 8'. 2
} Ip . 5
z . .g
5\ —
[&)
>
2 .
10 Sand: brown, as above with decrease in silt g
content; increase In grain size to very fine to ﬁ
flne/medium in tast 0.1, n
[m]
5 =
o~
:
15 2 |83 | 0 —— 52
4 SP Sand: gray, very fine to fine, some silt, wet. 58 K
SM. [
SC Sand: olive=brown, very fine to fine, silty, 6.4
oo g\ clayey, slightly plastic, wet. s
ie? L\ B !
;",’-, '.; SP Sand: gray, very fine to fine/medium, some silt, =
% SM A\ wet. —78 s
L [
n?}.»" Sand: orange and brown, very fine to fine, silty, 3
J 0.._-;' SM with ocassional maroon nodules In upper 0.5 cm.
oAb Sand: orange-brown with some olive~brown silt ‘L
e laminae, very fine to fine, silty, trace clay, with
20 3 (100 O ocassional pods of very fine to fine/ medium —02 | —|— —
SM le—sand and shell fragments
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE150

Project: ZONE E — Naval Base Charleston

Coordinates: 2316360.24 E, 376177.I7 N

Location: Charfeston, SC

Surface Elevation: 88 rfeet ms/

Started at /455 on I-7-96

TOC Elevation: Q.74 feet ms!

Completed at 845 on I-7-96

Depth to Groundwater: 893 feet TOC

Measured: 3/13/96

Driing Methoct Rotasoric (6.5 0D casing, 38" ID corng bit)

Groundwater Elevatior: 0.8/ feet msl

Driing Company: Alance Environmental (SC Cert #889)

Total Wel Depth: 26.6 feet bgs

Geologist: P. Bayky

Wel Screen: 217 to 26.0 feet bgs

o la | . @ Z | WELL DIAGRAM
o | Elol8
=f g g By o & &8 % GEOLOGIC DESCRIPTION €
; g ¢ | 2 C
%E %w gw S | B 7 o
.:, Shelby tube (20-22.5'): top: as above; bottom: l [
& olive—yellow sandy siit. i
'.: SM.
e ¢ ML
g
I
4 | 100 ; 7| & ©
Slit: olive-brown, some very fine to fine v =
phosphatic sand, trace clay, firm, trace a ”
ML plasticity, wet, trace to some effervescence; g 3
sandy pods with some shell fragments at e f:f
- 22,5-22.8', 23.8-24.3', and 24.8. 2
25 4 |100| 08 . 62 S &
B ML Silt; as above with increase In very fine o o
,P SM phosphatic sand content, wel, with occaslonal -8 =
[+ ¥}
1 % —\ shell fragments. /_
% Silt: olive-brown, trace very fine sand, trace y
% clay, firm to stiff, plastic, moist to wet, some 3
/ effervescence; two shell fragments lenses at
% 25.8-28.3" and 28.7-30" with black phosphatic
/ sand pods —— Ashley Formation.
%
7
Z
7 é ML
Z gD 2
/ a
Z p
o
J Z =
J Z
z
35 5§ (100 O 252 -y
40J
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDEOI6
Project: ZONE £ ~ Naval Base Charleston Coordinates: 2316768.79 £, 376072.8! N i
Location: Charieston, SC Surface Elevation: 88 feet ms/
Started at 445 on -3-96 TOC Blevation: 858 feet ms/
Completed at 830 on -3-96 Depth to Groundwater: 536 feet TOC ~ Measwed: 3//3/96
Oriing Methodt 4.25" 1D (7.5” 0D} HSA with spit spoon Groundwater Elevation: 322 feet ms!
Driing Company: Atlantic Drling (SC cert #L2/0) Tota Well Depth: 125 feet bgs
Geologist: & Bythe Wel Screen: 2.5 to 15 feet bgs
o |2 g > 2 827 ? WELL DIAGRAM
o 18 I
rREMLE G E g2 3 GEOLOGIC DESCRIPTION =
Ep gu:' > o g o S :
E z 5 X g Z # a o E
[52] [1] w ar a w
4 s
Surface conditions; asphalt road 5 g,
&
¥ KN
- £
©
8
]
- =
49 =l L
] Clay: green and gray mottled, fat, high organic - - S
| i o | content, soft, high plasticity, moist: organic o = a
5 7B PT debris at 5.7". o
i |100| 0 &4 29 2
S
e ]
] G 2
4 =
o °
S 5
£ =
7]
=]
EN)
10—
R 27 B
'..-.-._n..' Sand: gray to light gray, fine to medium, clean to _l
RN some silt, saturated (flowing). Hu's
_..__.'_.hE. g}% {flowing) :.:LJ
2 |100| 0 |:: .: e Y
Ak 47 8
L=}
&
15—
.
20—~
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EnSare/Allen & Hoshall Monitoring Well NBCEGDEI6D
Project: ZONE E — Naval Base Charieston Coordinates: 236760.01 E, 376097.65 N
Locatior: Charkeston, SC Surface Elevation: 88 feet ms!
Started at 245 on +-03-96 TOC Elevation: 866 feet ms!
Completed at 445 on -03-96 Depth to Groundwater: 7.07 feet TOC  Messwed 3/3/96
Driing Method: Rotasonc (6.5 00 casing, 38" ID coring bit) Groundwater Elevation: (59 feet ms/
Driling Company: Afance Envirormental (SC cert #889) Total Well Depth: 283 feet bgs
Geologist: T. Katka Well Screen: 184 to 27.8 feet bgs
b RAM
o :(_I,J % E _ § 0 | f._. WELL DIAG
£ (8w Byl & ol 3 GEOLOGIC DESCRIPTION £
leggs s Blo k2 :
%E 7} %(n & | s | & 7 i
> [ gM | Surface conditions: asphalt road. 1 W ]
TL F|_SM Sand and gravel: gray to black, silly, clayey, 78 § %
\wet. J § §
N R
N
N
N N
7 58 N N
// Clay: brown to blue—green, silty, moist to wel. § §
N N
N
5 1 [100] 22 % 38 § §
Clay: dark gray to tan with brown, medium gray, % §
and bright blue—green mottling throughout; high % %
sand content (very fine to fine), soft, low N § =
ClL plasticity; some PO4 nodules and fine to medium % % 2
4 sand lens at 7°; moist to wet. % S
. 43 = NN
:ll Z BN Clay: olive=brown to dark gray-brown with white g E § §
AN gé very fine sand thinly interbedded, soft, low to 5 g % §
| % medium plasticity, maist to wel. 2 § N
/ Wood: brown with some of above intermixed, - N N
o / sandy, wet, soft, é % §
7 N
/ Ct Clay: brawn to gray and dark gray with tan, very o % §
fine sand thinly interbedded, with blue—-green N \ %
/ clayey and sandy pils, marly clasts, iow % %
% plasticity, soft, moist to wet. L—az S §
N
mashed up wood pleces N %
occaslonal small gravels PO 4 nodules comprising N N J‘_
~ 5% matrix from 10-H".
a
z
]
15 2 |80 | 5 No recovery due to obstruction of core by S
wood—-pushed as plug. o
o
W
o [ [
> Fi !
a 1 | he]
—-— N : f o
o [ |- T
;2 =}
*aim| ®
R E
. T L
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE16D

Project: ZONE E — Naval Base Charieston

Coordinates: 2316760.01 E, 376097.65N

Location: Charieston, SC

Surface Elevation: 88 reet ms/

Started at 245 on H03-96

TOC Elevation: 8.66 regt ms!

Completed at 415 on FH03-86

Depth to Groundwater: 7.07 feet TOC Measwed:. 3//3/96

Driing Method: RAotasonic (5™ 0D casing 38" 1D coring bit)

Groundwater Elevation: 159 feet ms/

Driing Company: Afiance Environmental (SC cert #989)

Total Well Depth: 28.3 feet bgs

Geologist: 7. Kafka

Wel Screen: 8.4 to 27.8 feet bgs

G AGRAM
o 3 . x| § E WELL DIAG
EE 8§ E§ g g ElQ % GEOLOGIC DESCRIPTION &
AR
EE %m ém | ek 09. 3 g
c -
S =
b -
%] z
(4] -
o -
F - g
R 1 I
k4 = s
25 310 c 8.2 Q S
';: Silt; olive-brown with black phosphatic sand o L
R ¥ throughout (~20%), soft, calcareous, occasional
:.i ML PO4 nodules {~5%), moist to wet; sand lens from |
i'.’ SM 27-28', % H
'Ir [} j:
e 2 |-
L1} :
¥ 192 |
/ Silt: olive-brown, occaslonal black phosphatic }I L
‘ / sand pods/stringers to 33', soft to firm,
) Z calcareous, moist to wet; sand content _iE_
decreases rapidly at 33’ to depth, dense, moist
30J é —- Ashley Formation.
: Z
n :
é CL a
[}
°
Z 2
Z
5 7,
35 4 1100|008 282
]
40~
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO17

Project: ZONE E — Naval Base Chanieston

Coordnates: 23[7237.69 E, 376502.67 N

Location: Charkeston, SC

Surface Blevatior: 8.8 feet ms/

Started at 0920 on I-1-96

TOC Elevation: 850 feet ms/

Completed at 130 on 196

Depth to Groundwater: 4.89 feet TOC  Measwed: 3/13/96

Driing Method: 4,25 ID (7.5 ODJ HSA with spit spoon

Groundwater Elevation: 3.6/ feet ms!

Dritng Company: Atiantic Drling (SC cert #1210)

Total Wel Depth: 20 feet bgs

Geologist: B Blythe

Well Screenc 2.0 to 1O feet bgs

&) = 2 0 ? WELL DIAGRAM
c |3 lslgl 18
zf 8§ Eg z g £ 9 3 GEOLOGIC DESCRIPTION £
pa |
B § = &
%E gm % 0 (% ] E @ .
A
J Surface conditlons; asphalt road near crane g,’, \ :i_
tracks &©
U —-—
2 MEzy
N o _
. 1]
1 2
-|= 2
e =
o et o
53 B i =
Sand: dark gray with black mottling, medium, very c N et 2
g% wet (flowing), with 3 cm clasts of gray fat clay § o=k
in upper 0.5'; Petroleum odor. g Iy
5 3.8 s =
it |75 0 R
[} -
o o e
%) 2|2 o
> Si= =
a o =
1 o sl o
< F:(= g
o = * =f e
7 - - B8 & B >
/ SC Sand: green to gray-green, medium, high ciay a =
4 CL content of low plasticity, firm, moist; clay absent - =f
\ In last 0.1; Petroleum odor. /T—'z ™ T or
10 2 |50 0 =
29 =
Clay: green—gray with red FeOx mottling AT
sc throughout, sandy, firm {o stiff, low to medium ]
CL | plasticity, moist. il
3 |w00| o B 42 8 ot B 2
2
q [\{]
ISW
20
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEI7D

Project: ZONE E ~ Nava Base (harkeston

Coordinates: 23/7249.30 E, 376507.94 N

Location: Chareston, SC

Surface Flavation: 8.6 feet ms!

Started at 240 on 196

TOC Elevation: 85/ feet msl

Completed at M5 on ~1~G6

Depth to Groundwaler: &83 feet TOC Measured: 3/13/96

Drifing Method: Rotasonic (85 00 casing, 38" ID corng bit)

Groundwater Elevation: 268 feet ms!

Drling Company: Afiance Environmental (SC cert #889)

Total Well Depth: 261 feet bgs

Geologist: T. Katka

Wel Screen: 2(2 to 25.5 feet bgs

z WELL DIAGRAM
¢ 18 2|8l 8 L
5 |SulEul 5| & F 2 GEOLOGIC DESCRIPTION s
AT = E
of% |dn gm % x| B é ® P
BO% Surface conditions: asphalt road. Qs is‘
9 o GW Gravel: asphalt and gravel fill. § §
7.3 N N
1:, kS SM. Sand: tan, very flne to fine, well-sorted, silty, § %
L H SP moist, fill sand. s §
; 8.2
; sC Sand: bright orange to tan, very fine to fine, % %
¥ CL slity, some Interbedded stiff to hard clay, moist; % &
HA last 0.3' is orange—-gray, heavily oxidized sandy 6 % %
2%‘ \clay. JF“B % §
Sand blast grit: dark black, fine to medium, some % %
5 1 (80 1 & tan very fine to fine sand, moist to wet; 3.6 % %
o aM Petroleum odor. \ \
ErEd SC N N
:; ya \ / L6 \ §
¥ Sand; dark brown to gray~brown with orange % %
N slity stringers, very fine to flne, moderately % %
oC well-sorted, strange silver-black molst stringers, % =
CL no oily sheen, petroleum odor, soft, wet. % %
Clay: blue-green Lo green-gray with orange | 5 %
J mottling, FeOx—-rich very flne to fine sand ( 2 %
(15-20%), low to medium plasticity, soft to firm, o %
CH moist, z §
s N
10 Clay: medium to blue-gray with FeOx orange < %
4 M\ mottling, firm, high plasticity, moist. /“"-9 é §
N
2\
NN
N
\
N
N
N
N
N
N
N
15 2 | 55 64 N —
SM Sand: light brown to tan, very fine to fine, very a0
silty, well-sorted, some clay, saturated. o
g'lf Clay: blue-green to green-gray with orange E
FeOx mottiing, 15-20% very fine to fine sand, . S
MR oM \ soft to firm, low to medium plasticity, wet. 840001 o
i 8 SC Sand: yellow-Drown to tan with orange and gray 400001 __\L_
.:,- silty stringers, very fine to fine, moderately Fg 2
n_',’ SM. well-sorted, wet; brown silty clay laminae 3
E':: ML | |Interspersed throughout. $
'5 Sand: brown to gray-brown with orange pods _jL LXL
20 ) —_—
and stringers, very fine to fine, very siity,
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE17D

Project: ZONE E — Naval Base Charfeston

Coordinates: 23724930 E, 376507.94 N

Location: Charfeston, 5C

Surface Elevation: &6 feet ms/

Started at 240 on —1I-96

TOC Elevation: &5/ feet msl

Compieted at /415 on HI-96

Depth to Groundwaler: 583 feet TOC Measured: 3/13/96

Driing Method: Rotasonic (6.5 00 casing 38" ID corng bit)

Groundwater Elevation: 2.68 feet msl

Oriing Company: Af#iance Environmental (SC cert #889)

Total Well Deptie 2611 feet bgs

Geologist: 7. Kafka

Wel Screen: 212 to 255 feet bgs

o 8‘ g E _ § 7 ‘% WELL DIAGRAM
- §’§ £ g & @ E % 3 GEOLOGIC DESCRIPTION =
[ =
EE Em %w g x B B lgu
J‘j moderately well-sorted, sticky, wet: 5% PO4 | i
h:. nodules at 18.5'.
E |
:‘:- Sand and siit: olive—green, 20-30% very fine to +
j:'.' fine phosphatic sand, moderately well sorted, I~ -
;1: extensive silt, trace very fine shell hash; PO 4 § = o
‘.»1 ﬁ%ﬁ nodules at 21-21.2' and 22-22.3", g = =
"t b &
38 e =
it > > o
M -
a5 ©° | >
l;] ) - [V
i
25 3 | 100 o Small lag deposit at 25-25.2"; 5% PO4 nodules (< 66 | | 2 iz
% \Icm). <5% shells /- A S
% Silt: olive—-green, clayey, trace phosphatic sand, }I v
/ firm to stiff, molst to wet; phosphatic sand pit at A
% 25.5-25.8', trace PO4 nodules at 26.1-26.1 and
/ 26.4'-- Ashley Formation
7
%
Z
%
Z
30 ML
% cL E
% a
g 3
%
%
Z
%
o
7
35 4 | 100 Z 26,4 ¥
40
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO18

Project: ZONE E — Naval Base Charieston

Coordinates: 23/6409.61 E, 377236.87 N

Location: Charleston, SC

Surface BElevation: 7.3 feet ms/

Started at 0230 on I-6-95

TOC Elevation: 7.0 feet ms/

Completed at 1210 on 1-6-85

Depth to Groundwater: 4.59 feet TOC Measwed: 3//3/96

Driing Method: 4.25"ID (7.5 OD) HSA with spit spoon

Groundwater Elevation: 2.5/ feet ms/

Oriing Company: Atantic Driing (SC cert #1210)

Total Wel Depth: 25 feet bgs

Geologist: 7. Karka

Wel Screer: 2.5 to 15 feet bgs

'lli__’ WELL DIAGRAM
g |4 g E _1 &g
.5 18ulE ¢ Bl 3 GEOLOGIC DESCRIPTION £
Bo Eg A : g
%E 0 gm | = & g 7
3
)
Surface conditions: asphalt road ‘_| K3
2 '."_ g
s EL o
a = =
S O el L
Wood blocked spoon from 4.3-8.3". v = g
S =l Fal
L B bt -
> 2 [zt
i ol o No recovery 6.3-7.3"; inside and outside of o =F
spoon coated with silty sand and wood, O 3 5
ol o saturated, T3 z = 2
2 — e — — — — = | 5
Auger cuttings 7-13": Sand: gray to brown-gray, ° =f T
very fine to fine, silty, trace clay, with wood S ) 3
fragments and organic pieces, saturated. o 121 -
1 No recovery in shelby tube from 8-10" bgs. E
10 3 (20| 0 {21
——— | s
S8 Q
1]
o
R
<
[+}]
15
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEI18D

Project: ZONE E — Naval Base Charleston

Coordinates: 23/6394.89 E, 37723218 N

Location: Charieston, SC

Surface Elevation: 7.4 feet msl

Started at 0945 on 1-20-95

TOC Elevatior: 7.£2 fegt ms!

Completed at 350 on I-F20-85

Depth to Groundwater: 4.58 feet TOC Measwed: 3//3/96

Driing Method: Rotasonic (7.5 0D casing, 38" ID corng bit)

Groundwater Elevation: 254 fest ms!

Driing Company: Afiance Environmental (SC Cert #889)

Total Wel Depth: 39 feet bgs

Geologist: 7. Karka

Wel Screer:. 221 to 38.5 feet bgs

—
3 WELL DIAGRAM
BEAEIHFIREIE by
5 2 £y 2 £33 GEOLOGIC DESCRIPTION € ﬁ
A
QE :H% g% 2w B 3 %
.T L Surface conditions: asphalt road. ] N
N
:- g% Sand: orange to orange brown, very fine to fine, N N
silty, with small grave! intermixed, moist, 8.2 NN
° N\ /] §E N
!r lad GC Gravel: asphalt pieces and rocky flll, clayey, L 5.4 i; s
SM _\sandy- [ N N
1 48 N N
ML L\ sand: light gray to gray, very fine to fine, L4.4 N §
moderately well-sorted, wood fragments, slity. § %
Silt and wood; dark brown to black siit, some \§ §
-\ very fine to fine sand, moist to wet. % N\
5 1 80 2.4 § §
AL Sand: dark brown to brown, very fine to fine, § %
423 well-sorted, with black silty pods, some small § §
8 F3, b gravel to coarse sand at 5.5, saturated. § %
M > e SM \
8 N N
Sand: olive gray to light green—gray, very fine © § N
to fine, well-sorted, trace silt, no clay, coarsens z \ N
N N
to mediym in bottom 1, saturated. I N §
o N § -
10 2 NN 3
= NN °
a NN
N N
= NN
& NN
N N
W N R
M
N
N
18 2 \\\ §
5 80 _ 18 N R
Sand: light gray to gray-green, as above; very § %
saturated at 15-16"; slight Increase In grain size \ §
from 18-1B.5', 19-20.5°; bottom 0.3' has trace to % %
some light gray, low ptasticity clay. % %
N N
N
N
N N
R
N
i N
20 AP _L N JL
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE18D

Project: ZONE £ — Naval Base Charleston

Coordinates: 23/6394.89 E, 37723218 N

Location: Chareston, SC

Surface Elevatiorx 7.4 fegt ms!

Started at 0945 on 1-20-95

TOC Elevation: 7.2 feet ms!

Completed at 1350 on #-20-85

Depth to Groundwater: 4.58 feet TOC ~ Measured: 3/13/96

Drilng Method: Rotasonic (7.5” 00 casing 38" ID coring bit)

Groundwater Elevation: 2.54 feet msl

Driing Company: Affance Environmental (SC Cert #889)

Total Wel Depth: 39 fest bgs

Geologist: T. Katka

Wel Screen: 249t to 38.5 feet bgs

o g ) @ " ‘g WELL DIAGRAM
. —— - -
EE & ,§ E W § % § % é GEOLOGIC DESCRIPTION =
-
i = g
EE gm g?—, & x| B g @
W 38
- 5
7] (=]
| 2 5
| ©
-
a-
S
25 3 | 60 — 78 | 5
et Sand: light ta medium gray, fine to medium with 5]
-
0.0 some coarse, with shell hash, poorly-sorted, = R
508 gw | sy, saturated (flowing). Y o
i E
%50 §
e, . 202 —
N SC Sand: dark to medium gray with light gray L
h interbedded clay, very fine to fine, trace silt, 208
3
.l’ moderately well-sorted, saturated. —}P-
:E Sand: medium gray, very fine to medium with shell
304 i': hash throughout, gray silty clay laminae, wet to
Ny saturated; Increased clay content at 32' bgs In
tar 0.3" wide lenses.
o aM
b SC zl
L —
| : :
o = -
IPr gj :4
3 B : - b
i R » o z 8
3 z
4% £ ] B
a | B z &
35 4 |05 - a8 | & [
b SC Clay: dark gray, medium plasticity, extensive o L-"' -
o CL shell hash and medium to coarse sand. :
M JO: —280
Ak Sand: light gray. very fine to medium with T
A exiensive fine to coarse shell hash and some
;- jo: _ oyster shells (~10 cm long), poorly sorted, silty, a
M| SM.|  some clay, wet to saturated. 3
} MO | SH Lg =l
ke L3 IE
~ <vX]
CH |
40 OH -
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEGDE18D

Project: ZONE E — Naval Base Charieston

Coordnates. 2316394.89 E, 3772328 N

Location: Chareston, SC

Surface Elevatior: 7.4 feet ms/

Started at 0945 on 1-F20-95

TOC Elevation: 7.2 feect ms!

Compieted at 1350 on 1F20-85

Depth to Groundwater: 4.58 feet TOC Measwed: 3//3/96

Driing Method: Rotasonic (7.5 0D casing, 38" ID corng bit)

Groundwater Elevation: 2.54 feet ms/

Driing Company: Affance Environmental (SC Cert #889)

Total Wel Depth: 39 feet bgs

Geologist: T. Katka

Well Screen: 241 to 38.5 feet bgs

o E‘; g E _ § % 'E WELL DIAGRAM
= o Q § GEQLOGIC DESCRIPTION =
SRECEEE AN I :
%E Ew %w | » E % B
74 CH. Clay: dark gray, medium to high plasticity, with
. W / OH silty fine to medium sand and shell hash lens from
/ Ay o
\ 40.8-412", poorly sorted, wet. 34l
45 5 85 378
Clay: as above wlth fine to medium sand and
7, shell hash lenses, 0.3' wide at 46°, 48.7", 48.5',
/ and 51'; trace to some fine to medium shell hash
throughout remainder of core.
7
Z,
J 7
/ o
CH a
50 7,
OH 2
7 L
7
7
] %
7,
7
5% 8 | 100 418
Clay: dark green to gray-green, firm to hard, fat
(3.5’ expansion Into rod from core barrel), with
black silty stringers, slightly calcareous, wet ——
dewatered marsh clay.
CH
80 -
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE18D

Project: ZONE E — Naval Base Chariesiton

Coordnates: 2316384.83 £, 37723218 N

Location: Charleston, SC

Surface Elevation, 7.4 fect msl

Started at 0845 on IF20-95

TOC Elevation: 712 feet ms!

Completed at 350 on IF20~85

Depth to Groundwater: 4.58 feef TOC  Measured: 3/3/66

Oriting Method: Aotasonic (7.5" 00 casing, 38" ID corihg bit}

Groundwater Elevation, 254 fee! ms!

Dxfing Company. Afance Environmental (SO Cert #883)

Total Wel Depthc 39 feet bgs

Geologist: 7. Kartka

Well Screer: 281 to 38.5 feet bgs

o |z | 4 T WELL DIAGRAM
z (O g E £
£ (8w Eu GEOLOGIC DESCRIPTION s
AR :
QE N FH | =
g
, a
L
2
B85 7 | 100 57.6
70+
75+
BO-
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO19

Project: ZONE E — Naval Base Charieston

Coordnates: 2316940.80 £, 37755278 N

Location: Charieston, SC

Surface Elevation: 0.0 feet ms!

Started at 1545 on I0-30-95

TOC Elevation: 384 feet ms!

Completed at 1745 on 0-30-85

DOepth to Groundwater: 7.09 feet TOC Measured: 3//3/96

Oriing Method, 42510 (7.5 O0) HSA with spit spoon

Grouncwater Elevation: 2.75 fest ms!

Driing Company: Abantic Dring (SC cert #1200)

Total Wel Depthe. 35 feet bgs

Geologist: 7. Kafka

Well Screen: 35 to 125 feet bgs

DEPTH

WELL DIAGRAM
g18lg|8|=2|8 g
E E L 2 g % é GEOLOGIC DESCRIPTION =
o Eg § e o g
2 Jn g g 0| E g b
7 —
=
Surface conditions: asphalt road g)
\
Nl
= w
E: g
_y 7]
A O =
> c
o 2
5.7 [=] c
~ sp Sand: tan to orange-brown, very fine to fine v 5
5 ; SW with trace medium, trace silt, moderately ]
; well-sorted, moist to damp; at 5.5-5.8°, sand 4.4 g
SC becomes brown, very fine to medium, moist to lag -
1 | 80 | 24 wet. ’ c ™
11} -F
Sand: orange, very fine to medium, high o -
concentration FeOx, clayey, moist. Log @ - (]
% (&) - =
| /] S FEH S
7 CL Sand: mottied orange-brown to gray, very fine = = 2
A e SM. to fine, some FeOx oxide minerals, low to medlum :E 2 =) &
SP plasticity, soft, moist. Pt | >
2 | 60 it - o =
Sand: as above but grading to very fine to fine ol &
10+ sand with less clay and some silt. -z
15 z
Clay: gray to green gray with orange-brown -
CH mottling, with very fine to fine sand and FeOx =
| minerals, high plasticity, some siit, firm, wet. -
3 (00| 0 2.3 8
1 Q‘ Y
@
(8]
15 °
o
20-
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDE19D
Project: ZONE E - Naval Base Charieston Coordinates: 2316958.91 E, 37755623 N \
Location: Charfeston, SC Surface Elevation: K. feet msf
Started at 1820 on 12-04-85 TOC Elevation: 980 feet ms/

Completed at /30 on (2-05-85 Depth to Groundwater: 7.59 feet TOC  Measwed: 3/13/96
Drifing Method: Rotasonic (7.5 0D casing, 38" ID coring bit) Groundwater Elevation: 2.3/ feet ms!
Driing Company: Afiance Environmental (SC Cert #889) Total Well Depth: 558 feet bgs
Geologist: T. Katka Wel Screen; 459 to 55.3 feet bgs
1
B
o 3 9 E _ § o f. WELL D_IAGRAM
=l %Q tvelg Elela GEOLOGIC DESCRIPTION € 1
b =
g Z |On g% | = E g bt E
- Surface conditlons: asphalt road. N N
AP /L N R
o \ Fil: ROC, asphalt, gravel. /1 3 % %
: N
sp Sand: light to medium brown, very fine to fine, S %
well-sorted, some slit, dry to molst-- clean § §
- sand Az N N
IFILL Fill: ROC, white to tan, gravelly with fine to 7.4 § §
ML. M\ medium sand. /— 6.8 N N
S N
EL Silt: dark black, some very fine to fine sand, dry -8.1 § §
GM to moist, occasional gravel. § §
5 ! |wa| o g% Fill: gravel, brown to gray, with fine to medium X § §
GM sand, dry to moist. 4.6 % \
SM Sand: orange to yellow-orange, very fine to N
N N
CL fine, well-sorted, silty, dry to moist. § %‘
Sand: orange-brown, fine to medium, poorly 3 % \Q
sorted, with <1 cm gravel, some siit, moist. § §
CH Clay: orange-brown, with fine to medium sand 5 § §
wWith trace coarse and occasional pebbles, soft, 2 § §
medium plasticity, molst, i o % %
0 5 80 0 Clay: gray with orange and FeOx mottling g % § =
greatest at 8-8.5", firm, high plasticity, moist. _: § § e
2 N N
2 N
} No recovery fron 10-15" due to blockage in =] § %
coring bit (hard clay). 2 § %
1 N R
N N
NN
R
AN
N
M
15 3lo]|o N N
0 49 N §
W Sand: orange-brown with gray mottling, very fine % §
W g% to fine, well-sorted, silty, wilh gray clayey pods % Q
‘.»’ of low/medium plasticity, saturated. § §
8.4
Sand: light gray with brown grading to gray § §
white from 18-20.5", light brown to tan N N
20.5-22.5", and medium brown to orange-brown § &
at 22.5-23"; very fine to fine, trace siit in upper % §
15" increasing in content for remainder, % §
well-sorted; FeOx layer at 20.5-20.7".and clay % %
laminae and pods from 22,5-23", % %,
20 —1 -
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDE19D
Project: ZONE E - Naval Base (harieston Coordnates: 23/6958.91 £, 377556.23 N ]
Location: Charieston, SC Surface Elevatior: 101 feet ms/

Started at 1620 on 12-04-95 TOC Elevation: 8.90 feet ms!
Compteted at #30 on 2-05-95 Depth to Groundwater: 7.59 feet TOC  Measwred: 3/13/96
Drifing Method: Rotasonic (7.5 00 casing, 38" ID corng bit) Groundwater Elevation: 2.3/ feet ms/
Driing Company: Affiance Environmental (SC Cert #889) Total Wek Depth: 55.8 feet bgs
Geologist: T. Katka Well Screer: 42,9 to 55.3 feet bgs
= WELL DIAGRAM
g |4 g =1 |8 I
=[5 gw E§ 5! 21§18 % GEOLOGIC DESCRIPTION £
= pt |
o = &
HEHEHEERE
R
Er SP
5 SM
1 B’
¢
©.8
]
25 4 |80 |0 [ 149
K P De SM Sand: olive~green to orange-brown, very fine to
£ 3¢ b fine, weli-sorted, saturated. | 5o
i SP Sand: light to medium gray, very fine to fine, 82
-\ clean, saturated.
oM.
SC ‘ Sand: olive-brown to olive—green, very fine to
fine, well-sorted, clayey pods/laminae
) oL throughout, gray to green gray in color, low :&L 5
+ cL plasticity clay, silty, saturated. 2
[&]
} Clay: dark green to gray-green, low pfasticity, z =
silty, soft, wet. Q °
30 5 (70| 0 G /—r-le.g : o
J o";c_?-_c', SHW Sand and shell hash: white to olive—green, fine &
) oL to coarse, poorly sorted shell hash comprising —20.9 o
) ~80%, with very fine 1o fine green to olive-green .
e\ sand, well-sorted; some olive-green clay, soft, —al7
W : I low plasticity; saturated,
] | : Clay: olive-green to olive—brown, soft, iow
i plasticity, silty, with very fine to fine,
: ) weli-sorted sand, wet.
i : Clay: dark gray, soft to slightly firm, low to
35 g 100 o 'l medium plasticity, wel; with very fine to fine gray
: | sand in stringers and pods throughout; ~5% shell
i\ oL hash, fine to coarse, In last 0.1; sand content
] | : SC | Increases from 10 1o 30% In last 1"
: | Clay: as above with 0.2° shell hash lens, fine to
] A | very coarse at 35.8°; extensive sand lenses
| : throughout: 2-3" gray, very fine to fine sand
Iy lenses at 37, 37.8’, and 38.5"; all silty, wet.
|
I
i
I y
1, e
40 ] J i —_
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE19D

Project: ZONE £ — Naval Base Charkeston

Coordinates: 23/6858.9! £, 377565623 N

Location: Chareston, SC

Surface Blevatiore 10/ feet ms!

Started at 620 on 12-04-95

TOC Elevation: 890 feet ms!

Compieted at /30 on 12-05-95

Depth to Groundwater: 7.59 feet TOC

Measured: 3/[3/96

Drifing Method: Rotasanic (7.5” 00 casing, 38" ID corng bit)

Groundwater Elevation: 2.3/ feet ms!

Driing Company: Affance Environmental (SC Cert #889)

Totsl Wek Depth: 55.8 feet bgs

Geologist: 7. kafka

Well Screen: 459 to 553 feet bgs

DEPTH
INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY

PID (ppm)

]

SOIL CLASS

GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

WELL DIAGRAM

45 7 | 100

56 8 | 100

] 8 {100

80

apP

31e

e

Sand: gray, very fine to fine, with soft gray
clay, low to medium plasticity.

337

Clay: as above; extensive sand lenses
throughout: 43.8-44.8" moderately weli-sorted
with ~I0% fine to medium shell hash, saturated;
increase in sand lenses to 30-40% from
44.6-45".

Clay: as above with extensive sand lenses
throughout; from 45-45.8' very fine to fine sand
with fine to coarse, poorly sorted shell hash.

46.2-47": very fine to fine sand with fine to
medium shell hash.

47.8-48.1": fine to coarse sand with fine to
coarse, poarly sorted shell hash,

48.5-40.2"; very fine to medium sand with fine to
coarse shell hash,

2-3" sand stringers with fine shell hash spaced
approx. every 3-5" for remainder of sample.

449

Clay: dark gray, slity, with very fine to fine gray | 45.4

sand, ~20% fine to medium shell hash, paorly
sorted, occaslonal PO4 nodules, firm, wet —-
dewatered marsh clay.

Clay: dark gray to green—gray, silty, medium to
high plasticity, firm, some blue silty laminae,
moist.

468

2" 10 Sch. 40 PVC riser
bentonlte

e
e
RENTEETEINEE AN —

0.01 stot PVC screen
FX-50 sand

Fhrrtnrrinlrneytnt

end cap

sle
>

I«-— hole plug
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDEO20
Project: ZONE £ — Naval Base Charieston Coordinates: 23727109 E, 37733886 N
Location: Charleston, SC Surface Elevation: 94 feet ms/
Started at 340 on I1-17-95 TOC Elevation: 226 feet ms/
Completed at 1450 on I-17-85 Depth to Groundwater: 4.43 feet TOC  Measwed: 3/13/96
Driing Method: 425" ID (7.5 O0) HSA with spit spoon Groundwater Elevation: 4.83 feet ms/
Driing Company: Atlantic Dring (SC cert #1210) Total Wel Depth: 2.5 feet bgs
Geologist: A. Biythe Wel Screen: 25 to IL5 feet bgs
B
o 3 g E _ § f: WELL DIAGRAM
=5 & Eg g = &2 3 GEOLOGIC DESCRIPTION £
=
ilp % g
@E Eg %m | a2 E ? E
Surface conditions: concrete I ﬁ
ml:LE 1]
N - o i §
M J1s]
. &
J VS g
o F:=fs =
= [=3
a |- : z
J o s a
v . ..'. o
o g.g. \ Sand: black, gravelly with clayey matrix—-fill. :;.8 g
sP Sand: brown to red, fine to medium, clayey, moist (= g -'.;'
SM | 1o saturated. g & fzf:
1 (100 0 3 O 5
LS o =
1 & HE °
5 LB
- 14 — A= -
KH Sand: as above. S FE *
N Pr s
B '.; SE
- II" SM A=l
._,'l L . -:.
10 2 |w0o| o [2HE 8 =k
E oot N
Q
©
()
k=
&

20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE20D

Project: ZONE E — Naval Base Charleston

Coordinates: 2317286.73 £, 377343.56 N

Location; Charleston, SC

Surface Elevation: 97 feet ms/

Sterted at 0900 on -9-96

TOC Elevation: 846 feet ms/

Completed at 1830 on F9-96

Depth to Growndwater. 7.27 feet TOC Measured: 3//3/96

Driing Method: Aotasonic (6.5 00 casing, 3.8" ID coring bit)

Groundwater Elevatione 2.9 feet ms/

Driing Company: Afiance Environmental (SC Cert #889)

Total Well Depth: 60.9 feet bgs

Geologist: T, Kafka

Wel Screen: 5/ to 604 feet bgs

3 WELL DIAGRAM
2 13 |s|E|<|2 £
EE gg Eg g g E % GEOLCGIC DESCRIPTION =
-
=
@E Jwn gm tH E E g & E
Surface conditions; concrete N
1 }‘}{.‘FE SP | Sand: light-medium brown, very fine to fine, \ N
“i ] SM well-sorted, silty, wet, with §% small pebbles. Lo % §
SM iy N N
N—1\ Sand: dark brown, very fine to fine, well-sorted, ’ § §
l g-% very silty, some organic matter, molst. /‘Li N %
Sand: light-medium brown with gray, very fine to 7 § §
\ fine, well-sorted, some sllt, moist, fill sand. /— % %
NN
N N
A
5 1| 60 |<B6 ¢ 47 N R
IR Sand: light brown to tan, very fine to fine, § N
":'A{.'.r weli-sorted, occasional orange-brown silty pods, § %
',-‘_{A“.i wet; grades to fine sand with trace medium at % §
TR 8. % \
A N
* S N §
B JARCTY N N
S p
-‘ :.::'E;'j § §
h D N
R S NN
AR = NN
10 A3 3 o § § =
iE.{' Sand: dark brown to black, very flne to fine, Z § § g'
E.E‘-' SM well-sorted, very silty with high organic content, @ § §
‘.;‘.E vwet to saturated. =] § \\\
18 :
"_{.-:E Sand: light brown with tan and light gray, very ™~ § %
W 2 fine to fine, well-sorted, trace silt, saturated. \ §
L N
:?f.v § %
kB N N
| af | AN
YA
5 2 | 90 [<BG - 53 N N
IR Sand: as above with trace to some orange and % §
1 brown silt In laminae from 17-17.4". § %
{ N
L N N
B N
':':_1:.' % %
R 2 N N
" .‘ \ §.
.':{‘hn" § §
g N N
9 4 \‘ L%
-:E“'Iﬂ % §
20 2 Lht! 1 NN JL

Page 1 of 4



EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE20D

Project: ZONE E — Naval Base Charieston

Coordinates: 23/7286.73 E, 37734356 N

Location: Charieston, SC

Surface Elevation. 87 feet ms!

Started at 0900 on ~9-96

TOC Elevation: 846 feet ms!

Completed at 630 on ~9-86

Depth to Groundwater: 7.27 feet TOC Measured: 3/13/96

Oriing Method: Rotasorvc (6.5 0D casing, 38" 1D coring bit)

Groundwater Elevation: 2./9 feet ms/

Driing Company: Afance Environmental (SC Cert #889)

Total Well Depth: 60.9 feet bgs

Geologist: 7. Kafka

Well Screert. 51 to 604 feet bgs

M
Q 3 g E _ § @ E WELL DIAGRA
o EulE g = §l2l3 GEOLOGIC DESCRIPTION e
— |
5 S| A
@E E% g% | e g @ E
SP. N R
SM § %
N N
"’ N
N
§ N
N
| N
| N
& N
N R
25 3 | 65 |<BG 53 N N
Clay: green-blue to gray-blue, 20-25% very fine § §
J SC to fine, well-sorted sand in matrix, dark brown § §
> NEN
e silty stringers interspersed throughout, soft, low —185 § \
3 i SP. plasticity, wet. [ § §
:' SM Sand: light gray to gray-white, very fine to fine, L % %
well-sorted, some brown slity stringers, 79 % §
i \ saturated; 0.3' sandy clay lens at 27.3". [ = % §
y [+5}
: Sand: light-medium gray with green-blue, very 2 § §
1 i fine to fine to trace medium, moderately Q § \
2 g-% well-sorted, some brown silty laminae throughout; a. % \Q -
307 2 trace clay Increasing in content at 30.5' to = % % 3
< 15-20%, soft, low plasticity, wet. 5 % % ©
| i > NN
J 7 3 218 =E § §
/ Sand: light brown to tan, very fine to fine, ~ N
% gc-;- well-sorted, silty, wet; 30% green to olive-green
7 clay thinly Interbedded from 32-33" NN
J Z 233 N N
N
Note: Interbedded dark gray slity clay and light §
gray, poorly~soried sand and shell hash from § §
35-45'. N g
35 4 | 80 |<BG 253 % N
Clay: dark gray 1o black, low/medium plasticity, % &
CH very siity, soft to firm, with very fine to fine % %
sand faminae interspersed throughout. % Q
©O. S_Q T . . 268 % %‘
Sand: light gray, fine to coarse, with fine to very § §
o S —\ coarse shells, some clay. Vawild \\\ §
] CH | Clay: with 2" very fine sand at 37.9. B § §
0. -0 285 N \
0] Sand: light gray, very fine to coarse, shell hash § \
9:69 SW and fine to very coarse shells from 39-38.5; §
0::0 grades to fine to coarse sand wilh fine to very _J N
40 o coarse shell hash and shells at 40.8'. L _L
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE20D

Project: ZONE £ — Naval Base Charieston

Coordinates: 237266.73 E, 377343.56 N

Location: Charfeston, SC

Surface Elevation: 87 feet ms/

Started at 0900 on 1-9-96

TOC Elevation: 846 feet msl

Completed at 630 on -9-96

Depth to Grondwater: 7.27 feet

Toc

Measwed: 3/13/96

Driling Methodt Rotasonic (65" 0D casing, 38" ID coring bit)

Groundwater Elevation: 219 feet ms/

Drifing Company: Afiance Environmental (SC Cert #989)

Total Wel Depth: 60.9 feet bgs

Geologist: 7. Katka

Well Screen: 51 to 60.4 feet bgs

2 RAM
o g . E _ § . g WELL DIAG
Lk %w Fulu|z] 5 213 GEOLOGIC DESCRIPTION £
—_ - —
R EESEE E g % 3 3
o
Tor SH
S 38
Clay: dark gray, silty, with very fine to medium
sand stringers at 41.8-42", sand and shell hash -
CH lens at 42,5-42.7' and ~20¥% fine to coarse 3
shells Intermixed throughout. o
6 0 . 338
o r Sand: fine to coarse with fine to coarse shells E
l 0::0l gy | and trace to some clay. 2
L [&]
45 5 | 100 | <BG pppi— B3| &
Clay: dark gray to green-gray, firm, medium to g
7 high plasticity, with some black silty laminae =
2l ch throughout, 10-15% very fine to fine sand, wet; & o
J OH sand partings at 45.5°, 48.2', 48.5"; sand content o “g‘
% decreases with depth from 46.5-48’ to trace . ‘E
amount. a
J Z 383 ‘P
Clay. as above with increased sand content of —
J CH 30-40%, very fine to fine, frequent sand pods
SC throughout, moist to wet: 1-2% fine to medium
shell hash at 490.3-48.5".
50 8 |100 e 403
| SW Sand and shelis: fine to coarse, poorly-sorted 408
sand with fine to coarse shell hash and shells Y
w from 0.5-1 cm in size, silty, with trace to some N
clay in matrix, wet.
CH Clay: dark gray, sllty, firm, medium to high
SC plasticity, with sand lenses and partings f
+ throughout; 20% very fine to flne sand at (=1
50.5-51"; very fine to medium sand lens at =z %
52.5-52.7"; stiff clay with < 5% sand at 52.7-54"; c @
clay with 30~40% fine to coarse sand and shell —44.6 § $
55 7 100 o SP \ hash from 54-54.3". /—F‘45-3 g x
-':2, Sand: coarse, moderately well-sorted, 30—-40% zZ
B o \ medium to coarse shell hash, wet. / =
:_i- 9-_' Sand: light gray, medium to coarse, well-sorted, g
so: with poorly-sorted fine to coarse shell hash, S
.o'-.' sp. trace silt, wet; some gray clay, soft, low -
;4| SW| plasticity from 55.5-80" with | cm sized shells |=F
1o interspersed; total shell hash content ~30-40%. 12F
|
80 8 | 100 |<BG =2 o 503 JL
Wy
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE20D

Project: ZONE £ — Naval Base Charfeston

Coordinates: 23/7286.73 E, 37734356 N

Locatiore Charfeston, SC

Surface Elevation: 97 feet msl

Started at 0900 on -9-95

TOC Elevation: 946 feet msl

Completed at B30 on -9-96

Depth to Groundwater: 7.27 feet TOC Measwred: 3/13/96

Driing Method: Rotasonic (6.5 00 casing, 38" ID coring bit)

Groundwater Elevation: 2,19 feet ms/

Driing Company: Afiance Environmental (SC Cert #868)

Total Well Depth: 60.9 feet bgs

Geologist: 7. Katka

Wel Screen: 5/ to 604 feet bgs

- i WELL DIAGRAM
g8 9 8|= 8 I
=f gw £ g sl 5 3 GEOLOGIC DESCRIPTION £
= o] = 5
QE ‘:Ig gg o g g @ L
Clay: dark gray-green with occasional black I
silty laminae throughout, siity, firm to stiff, high )
plasticity, no effervesence with HCI -— %\
dewatered marsh clay.
85—
J " o
OH 2
8
¥ =t
70 9 | 100 | <BG
1 Shelby tube (70-72.5"): top and bottom: dark
| gray—green silty clay as above.
628 Y
75—
80—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEOQ2!

Project: ZONE E — Naval Base Charieston

Coordinates: 2317572.14 E, 37751109 N

Location: Charleston, SC

Surface Elevation: 8.2 feet msl

Started at 1350 on IH6-95

TOC Elevation: 8.22 feet ms!

Completed at 1455 an 1-6-85

. Depth to Grondwater: 830 feet TOC  Measwed: J/13/96

Driing Methoct 425" 10 (7.5" OO} HS5A with spit spoon

Groundwater Elevation: {92 feet ms!

Driing Company: Atlantic Driing (SC cert #1210)

Total Wel Depth: 2.5 feet bgs

Geologist: & Blythe

Well Screen: 2.5 to IL5 feet bgs

B
o 3 g E _ % % E WELL DIAGRAM
w 8§ cyl wlg' Bl2l3 GEOLOGIC DESCRIPTION =
[ W = 5
@?:’. Em gg g x| B g &
]
Surface condltlons: asphalt, r 5
T
iy
—_ ‘_.' L. [ Y
el | e
ol bl A &
1 o ; o
& fily =
o [=3
1 - = <
37 < [ a
5 Clay: black to brown, sandy, gravelly, soft, L3 (7] s
R s o ~|--
W L\ low/medium plasticity, moist. /1 ¢ =R
1 17151 o - Sand; orange, fine to medium, moist to wet. Py ‘éﬂ ™ ':‘
o = A
o =l 5
> =L =
5 fEd e
w =1
+ 2 5 -t I >
¥ Clay: dark brown to black, high organic content, o = =
7 gH | Peat-like, firm to stiff, moist. ot
] =)
z PT - ‘
107 2 (100 O 18 E[
No recovery on shelby tube (10-12.5') due to E[
non-coheslve, saturated sand. -
3|0 ]E—l ;
Y.
(=}
1]
[4]
O
[
3]
15—
20
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE21D

Project: ZONE E — Naval Base Charleston

Coordinates: 23758918 £, 377513.9! N

Location: Charleston, SC

Suface Elevation. 82 feet msl

Started at 0835 on 2-15-85

TOC Elevatio: 8.12 feet ms!

Completed at MO on 12-15-85

Oepth to Groundwater: 6.61 feet TOC Measured: 3/13/96

Driing Method: Rotasoric (6.5 0D casing, 38" 1D corng bit)

Groundwater Elevation: L5/ feet ms!

Drifing Company: Afance Environmental (SC Cert #889)

Total Well Depth: 456 feet bgs

Geologist: P. Bayky

Wel Screen: 357 to 45.1 feet bgs

INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.

DEPTH

X RECOVERY

PID (ppm)

GECLOGIC DESCRIPTION

ELEV. (ft-ms)

WELL DIAGRAM

1

20

88

28

33

35

B gurface condiions. KUU

ROC and gravel; light gray-buff, sandy and slity
matrix, some shell fragments.

\Sand: brown, very fine to fine, trace silt, soft.

Gravel: dark brown—Dblack, mean size ~ {1 cm, very
fine sand and silt matrix.

Sand: gray, very fine 1o fine, trace silt, with 1 cm

pebbles; grades into white, very fine sand at

1 2.9' with gray, silly, plastic thin clay taminae. =

vg v

Pt L o v A A Al
ML A A AN A A

moist, with occasional thin sandy laminae; woody

Siit: dark gray-brown, some clay, plastic, firm,
\\ fragments from 3.3-3.8",

\ Sand: gray, very fine to fine/medlum, trace silt.
—

Sand: gray, very fine to fine/medium, silty, wet;

|

decrease In slit content from 5.4-8.2".

Sand: gray with some orange very thin laminae,
very fine to fine, silty, some clay In thin
{amination from 6.7~8.8".

color change: dark brown t{o brown with depth
and decreasing In siit.

e S T e i M e WS T

2
8

32

Sand: light gray, very fine to fine, trace silt,
wet.

Sand: very fine to fine/medium, no silt.

79

Sand: light gray, very fine to fine, trace siit, wet;
0.2° wide very fine to fine/medium lens at 19.2',

Sand: gray-brown, very fine to fine/medium.

e

2" 1D Sch. 40 PVC riser
grout

I A o A A AT A A A 7 A 4 A A A A A A A A 2 AT A .

I A G T e e P d d

7 A A A A A7 7 7 g A A A A A a0 A A A A A A A A A,

i 1

o
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEGDEZ21D

Project: ZONE E — Naval Base Charkeston

Coordinates: 23/7582.18 £, 377513.91N

Location: Charkeston, SC

Surface Elevation: 82 feet ms!

Started at 0835 on 2-15-85

TOC Elevation: 8.2 feet ms!

Completed at #0 on 2-15-395

Depth to Groundwater: 661 feet TOC

Measwred: 3/13/66

Driing Method: Rotasoric (8.5 0D casing, 38" ID coring bit)

Groundwater Elevation: 51 feet ms!

Driling Company: Aliance Environmental (SC Cert #889)

Total Well Depth: 45.6 feet bgs

Geologist: £. Baykey

Wel Screen: 357 to 45.1 feet bgs

WELL DIAGRAM
218 ¢ § = 21 g ;
L 18ylE & 2|23 GEOLOGIC DESCRIPTION =
AEE ; :
o W =
% Z |3 gm 0| ae ﬁ a o
...... P~ o2
; oM Sand: light gray-brown, very fine to fine, trace
CANSP A s, wet; ’0.4' wice lens of. very fine to :gg
~:."'-{-2: SP A"\ fine/medium sand, at 21.4", /'
1 '.E : Sand: light gray—brown, very fine to fine, trace
:._1 slit, wet; 0.2' wide lens of very fine to
y M1 SM fine/medium sand, at 21.8"
i1 SP
‘74 -
‘B
w ;
3
413 E}
25 3 [100] 18 658 8
\ Sand: brown to buff, very fine to fine. &
o
K]
&)
>
a.
o
b~ g
TTTTRE 204 | o
».',' Siit: brown, some sand, peat, soft te firm, trace =)
1.," plastic, moist to wet. F:
Y B 2
30— s
| b ML 1
J M] SM
i o
G z
| 15 k-
1 ST 238 &
e 5 - oM Sand: light brown, very fine to fine/medium o
l % SE increasing with depth, trace silt (decreasing /7_24'5
Z with depth). 254
w IEE \CL/ 2 - _47_
o . dark brown, clayey, plastic, firm, wet.
g Ml oM Slit: dark b } lastic, f
o <R
" ARy SP Sand: gray, very fine to fine, silty, trace clay; :
35 4 | 100 | 39 ptl= \ with some thin gray sility clay laminae. —26.8
4 : : Sand: gray, very fine to fine, trace siit, wet. _%_
. ] " o
, e
Fii SP 8 @
. X 2 v o
N g - I
S =4 W
— 20.8 o
0-| SK Sand: very fine to medium/coarse with °
T ) 05| 2
7/: | N\ occaslonal pebbies, wet /—r 3
/,l 8’L— Clay: dark gray-black, some silt, plastic, stiff, o
40 ! moist to wet: thin laminae of small bivalve shells 1
‘ from 39.3-40.1"; sandy laminae from
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDE21D

Project: ZONE £ - Naval Base Charieston Coordnates: 23/7589.48 E, 3775139/ N
Locatior: Charleston, SC Surface Elevatlon: 82 feet ms!

Started at 0835 on 2-15-95 TOC Elevation: 8.2 feet ms!

Completed at M0 on 2-15-85 Depth to Groundwater: A6/ feet TOC  Measwed: 3/13/96
Driing Method: Rotasonic (85" 0D casing 38" ID corng bit) Groundwater Elevation: L5/ feet ms/

Oriing Company: Afance Environmental (SC Cert #889) Total Well Depth: 45.6 feet bgs
Wel Screen: 357 to 451 feet bgs

Geologist: P. Baykey
o |3 e 2| o Z WELL DIAGRAM
- —_— -
= 1BuBy & g HAEIE GEOLOGIC DESCRIPTION =
= g =
2 . =
@ & w2 0| ® E 7]
7l 40.5-40.8" and 40.8-4L1, very fine to fine, silt -
| ' y f Y.
] %:l 8{_‘ with shell fragments, "
' RO | ¢ |
] Sand: gray, very fine to fine, trace silt, with thin o -
J gray, clay laminae, slity, plastic. 2
o 2
o g
3 2
et |
= >
367 S 8 b
Q
©
45 5 | 80| 3 388 ’ _L o
Clay: olive gray—green, some slit, plastic, very E‘J
stift, moist; with sand pits from 45-48.4", very
fine to fine, silty, clayey -- dewatered marsh ﬂ_
clay.
507
1 & g
CH =
i
o
L
55 8 (100 O Shelby tube 55-57.5" top and bottom:
olive—-gray—green clay.
|
7 | 100 403 JL_
80
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEGDEO22

Project: ZONE E — Naval Base Charleston

Coordinates: 23/7644.08 £, 377346.69 N

Location: Chareston, SC

Surface Elevation: 7./ feet ms!

Started at 350 on K-26~-85

TOC Elevation: 685 feet ms!

Completed at /540 on 0-26-95

Depth to Groundwater: 864 feet TOC  Measwred: 3/13/96

Oriing Method: 4.25"10 (7.5" 00) HSA with spit spoon

Groundwater Elevatiore L2f feet ms!

Drifing Company: Atantic Oriing (SC cert #1200)

Total Wel Oepth: 3 feet bgs

Geologist: P. Baykey

Wel Screen: 3 to L2 feet bgs

DEPTH
IN FEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY
PID {ppm)
SOIL CLASS

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV, {ft-msi)

e e e e

S

FILL

Sl et e et

'_V.~>‘,v;_>;.\_/.->".v.->".v.->".V.->".v.->".v.v>".v.'lv,?".v.~>".v.->".v;>".v.->",v GRAPHIC LOG

RN A ZA DR SR SR A DA A SR DA SR SR DA SRS

20—

Surface conditions; asphalt road

Auger cultings from 0-13": gravel with slity clay
matrix; no split spoons possible.

>
=
(=]
a
3
o |
=
=3
=~
z |
w
w
= |
=
[=]
=
w
i
z|
~
5 |
[1]]
8
w
S |
X
g |
<
|
endcap—lj

7~L1<_T—>| grout

bentonite seal

N
>

2" 1D Sch. 40 PVC Riser

0.01 slot PYC screen
I
#1 sand fliter

(- T T
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE?22D

Project: ZONE E — Naval Base Charleston

Coordnates: 23/7662.34 £, 37735327 N

Locatione Chareston, SC

Surface Elevation: 7.3 feet ms/

Started at 415 0n 2-G-85

TOC Elevation: 7.04 feet ms!

Completed at 615 on 2-13-95

Depth to Grondwater: 569 feet TOC

Measured: 3/[3/96

Driing Methodt Rotasonic (6.5 QD casing 38" ID coring bit)

Groundwater Elevation: 135 feet ms/

Driing Company: Aflance Environmental (SC Cert #589)

Total Wel Depth: 380 feet bgs

Geologist: F. Bayky

Wel Screen: 28/ to 37.5 feet bgs

O - . > 8 "g WELL DIAGRAM
3 |6 e é =1 318 z
E@ 8 Ew 2 E % 3 GEOLOGIC DESCRIPTION =
i isrs o gog :
] Surface conditlons: concrete g \
o)l V] N
. Gravel: black, mean size 1 cm, sandy-silty N N
W ,TJ GM matrix. \ %
D' GP % §
52 N N
1 sP Sand: dark gray-brown, very fine to fine, trace % §
SM —\ Silt, some very fine to medium shell fragments. /45 N N
| | N
N N
_ N N
N
5 1 58 | 0 : 2.3 § §
Gravel: as above, possibly slough. J—U § §
Sand: dark gray, very fine te medium, some silt, Q %
pebbly. § §
-5
/A Clay; dark gray black marsh clay, silty, soft, % §
Z oH plastic, wet, HyS odor; interbedded in 0.2-0.4' % §
// PT intervals with peal; woed at 8.1-8.3', % %
v g NN
2 § §
Q N
z NN
o N N 5
10 T NN 3
2 NN 5
5 NN
+ AN
NN
J
N N
N N
N
N
N N
N R
N
N N
N X
15 2 |34 0 77 N N
Clay: brown, silty, peaty, soft, plastic, wet, HpS g} .%
odor. \ %
R
N N
R
N N
N N
N
08 N N
Clay: dark gray-black, siity, soft, plastic, § %
wet—--marsh clay. % %
20 JL \ N _L
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE22D

Project: ZONE E - Naval Base Charleston

Coordinates; 231766234 E, 377353.27 N

Locatiore Chareston, SC

Surface Elevation: 7.3 feet ms/

Started at 1455 on 2-13-85

TOC Elevation: 7.04 fect msl

Completed at 1645 on 2-13-85

Depth to Groundwater: 569 feet TOC Measwed: 3/13/96

Driing Method: Rotasonic (8.5 00 casing 38" ID coring bit)

Groundwater Elevation: 135 feet ms/

Drilng Company: Aliance Environmental (SC Cert #889)

Total Well Depth: 38.0 feet bgs

Geologist: £. Bayky

Wel Screer: 28./ to 37.5 feet bgs

had WELL DIAGRAM
AR INEIE: ' I
8ulEw w o GEOLOGIC DESCRIPTION E
= ly > 8 z :
b 3% & 4 £ 8 g
g ] W Ew 0| E 73]
T
|
i % oL
) ' oH
1 a B.g
=
o
W 1 ‘6)
2
l (&)
-
a
o
-‘ <
=
A
25 3 82| 0 T
il ? Clay: marsh clay as above. :-':-3 %
il ﬂ ~ g
| e o
7] oL 3
J .'ﬂ OH
ll 7,
| ! // _{_
J N 20‘5 Y
BR. A5 Sand: dark brown, very fine to fine, increased -
s SP. siit content with depth.
|
“Tht) SM
b
J > 22.4
30 Sand: gray, very fine to fine, some silt, wet; at
J 30.1, grain size increase to very fine to
medium/coarse, decrease silt content.
c
48]
"))
b}
51| o
S o
e &
'6 wy
@ ]
o 1
o &
35 4 1741 0
28 a
Sand: gray, very fine to medium/coarse, 3
occaslonal clay pods. 2
Y o
3t
Clay: dark gray, some silt, plastic, firm, moist to
wet; gray, very fine to fine sand in very thin (<2
mm) laminae that increase with depth —- -+
40 dewatered marsh clay. —
FPage 2 of 3




EnSafe/Allen & Hoshall

|

Monitoring Well NBCEGDE22D

Project: ZONE £ - Naval Base (harleston

Coordinates: 231766234 E, 37735327 N

Locatior: Charfeston, SC

Surface Elevation: 7.3 feet ms/

Started at 415 on 2-13-95

TOC Elevation: 7.04 feet ms!

Completed at 615 on 12-13-85

Depth to Groundwater: 569 feet TOC Measwed: 3//3/96

Drifing Methad: Rotasonic (6.5 00 casing, 38" ID corng bit)

Groundwater Elevation: L35 feet ms/

Driing Company: Aliance Environmental (SC Cert #889)

Total Wel Depth; 380 feet bgs

Geologist: P. Bayky

Well Screen: 28/ to 37.5 feet bgs

—

A7)
& S % E N § a E WELL DIAGRAM
o [SulEuy =2 Ela2la GEOLOGIC DESCRIPTION e
= g § ] ‘g & =2 E
EE ) g% o | ot E g &
7,
L.
CH
43-43.8" sand lens, gray, very fine to flne with
some medium, slity.
1 36.8
. Sand: gray, very fine to fine, some siit, some
45 5 a7 | o sSC clay, sheil fragments. 7_37'7
7 Clay: dark green—gray, some silt, firm to stiff,
moist to wet; thinly interbedded gray, very fine
7) to flne sand in upper 3'--dewatered marsh
clay.
Z 2
Q
7 2
=
/2
/ Ciay: dewatered marsh clay as above with very
CH thin, 1-2 cm sandy pits, very stiff,
50 7,
OH
7,
7,
1 %
1 7
7,
7
55 8 |100] O 477 JL
60+ J
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO23

Project: ZONE £ - Naval Base Charieston

Coordinates: 237783902 €, 377187.70 N

Locatlon: Charkeston, SC

Surface Elevation: 8.8 feet ms!

Started at B85 on HIFSE

TOC Elevation. 8.58 feet ms/

Completed at 1430 on HIF96

Depth to Groundwater: Q97 feet TOC Measwed: 3/G/96

Driling Method: 425" 1D (7.5 0D) HSA with spit spoon

Grounciwater Elevation: —139 feet ms/

Driing Company: Atiantic Driing (SC cert #1210)

Total Wel Depth: 130 feet bgs

Geologist: A Blythe

Wel Screen: 30 to 20 feet bgs

@ z F WELL DIAGRAM
2 g g E -1 8183 f:'
=l Sulfuw g| 8| B 3 GEOLOGIC DESCRIPTION s
i = &
QE %g g% g x| B a
)
Surface conditions: asphalt road T_ g,
@
2 KN
Q
: = £
K]
8
2
=
AB .9.
GC Sand: gravelly, and clayey, moist. N @
b A SC 41 @
6 : Sand: light to dark brown, flne to medium, moist. §
33 G
v oo 43 CH ] Clay: gray to black, with medium sand, firm, high o8 e
\_/SC plasticity, moist. vo,
3 5
%) =
> he)
= o [=
O Y]
bA Gc | Sand: gravel with clay, moist. = s
. o
sC <
4 2
Pl SM Sand: black, medium to coarse, some fines, wet. =}
10 2 |100| O 2 &
22
Clay: black, fat, soft to firm, high plasticity,
L moist to wet. /—:3.3 i
Clay: green, fine sand, firm, medium plasticity, /-
3 55 0 \ wet. g
v
[a}
[10]
(8]
g
c
15— o
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEZ23D

Project: ZONE E — Naval Base Charkeston

Coordinates: 231792136 £, 37718140 N

Locatior: Chareston, SC

Surface Elevation: 8.8 feet ms/

Storted at 50 on 196

TOC Elevatiore 8.57 feet ms/

Completed at 0900 on ~12-96

Depth to Groundwater: 837 feet TOC Measured: 3/13/96

Drifing Methoa: Rotasonic (65 OO0 casing, 38" ID corng bit)

Groundwater Elevation: Q.20 feet msl

Driing Company: Alfance Environmental (SC Cert #889)

Total Well Depth: 42.0 feet bgs

Geologist: T. Katka

Wel Screen; 32.0 to 415 feet bgs

- > ‘g WELL DIAGRAM
S 18|26 = <
-IE 8§ Eg wl 3 § GEOLOGIC DESCRIPTION =
e |
2 g
EE %m gm % x| & __
Surface conditions: asphalt 1
o
Sand: light brown to white—gray, very fine to §
fine, well-sorted, trace silt, dry. §
8.8
Sand: as above with brown-black silty laminae, %
some soft clay pods. %
N
b I | >3 %
Clay: dark brown, silty, low to medium plasticity, L 4
_\ firm, 20-30% very fine to fine sand. f 8 §
5 8o 0 an — 38 §
L and: dark gray to brown—-gray, very fine to N
n;? ﬁﬁ- fine, moderately well sorted, 5% very fine to fine §
LE L | shell hash, 5-10% PO4 nodules, sitty, wet; N
MEMT oM increased organic content at 6-6.5' (woody 23 §
'..'__: : \malerial). -8 §
R b
nE&-‘;‘_A SM. Sand: dark brown, very fine to fine, well-sorted, §
er: Sp| | slity, 5% PO4 nodules. _ N
e 1: - ©
] I Sand: tan, very fine to fine, well-sorted, brown Lo 2 §
(%-IT slity laminae, wet. /T Q §
o
IOJ ——— Clay: green-blue to gray-green with orange —1 =) % 5
< N e
CL mottling, silly, medlum plasticity, stiff, molst to o \ 5
SC wet; 10X very fine to fine sand. L 8 %
22
Clay: dark brown, silty, low plasticity, firm, high 2 §
organic content; gradational contact into & §
olive-green clay, soft, 30-40% very fine to fine N
J sand with very flne to fine shell hash at 10.8". §
| \
\
15 2 /60| O 9 82 §
i., Sand and silt: dark green~gray with olive-brown %
h.i clasts, fine to medium, some clay, wet; <5% very §
;.' ML fine to fine shell hash, trace PO 4 nodules. %
P \
a2 N
K Clay: dark gray-black, shity, fat, soft, wet, HpS N\
| : I : odor-~-marsh clay. %1
Jih \
| | i | OL \
¢ it \
! it %
i, N L
20 L — by
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE23D

Froject: ZONE E — Navaf Base (hareston

Coordinates: 231792136 £, 37718140 N

Location: Chardeston, SC

Surface Elevation: 4.8 fest msl

Started at B0 on HI-96

TOC Elevation: 857 feet msi

Completed at 0900 on FI2-86

Depth to Grondwater: 837 feet TOC Measwed: 3/13/96

DOriing Method: Rotasoric (8.5 00 casing 38" 10 corng bit)

Groundwater Elevation: 0.20 rfeet ms/

Driling Company. Alfance Environmental (ST Cert #885)

Total Well Depth: 420 feet bgs

Geologist: T. Kafka

Wed Screen: 320 to 415 feet bgs

o |z s E N g o E WELL DIAGRAM
=l &y Eg 5 51§ 3 GEOLOGIC DESCRIPTION =2
—
o) = &
%E g% ém % 2 E @
il
Milly
ifn),4% OL
I
1|
[INL ©7
=
o
&
o
@
25 3 |es| o0 | 82 | o
it Clay; marsh clay as above, z
| : | ! o
) «
ING .
NI 5 X1
M It [
Hlinny oL =
s n
LR & z
i1 =
Il If b=
(1N l] =
1HE 5
A 202 N
,’.:" Sand: light brown to brown—gray, very fine to
30— Y SM {ine trace medium, moderately well-sorted, Y-
- occaslonal brown slily stringers, wet. - 1
Clay: green—gray, siity, stift, high piasticlty,
trace very fine sand 1o 32.5°, gradational
contact with sand below.
CH X
SC '
24.7
Sand: light gray, very fine {o fine {race medium
becoming fine io medium at 34.2-35", some silt, 2
wet. S a
35 4 |00 28.2 o 2
5 Sand: light gray, very fine {o medium {race o [
F coarse, poorly soried, slity, wet; very fine to o i
1 fine sequence from 38.5-38.2"' then grades to a
i fine to medium to 415" sand has high phosphate =
! E content. s
o SF o
H M
<
3
5
40 4
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDE23D
Project: ZONE £ — Naval Base Charieston Coordinates: 231782136 E, 37718L40N
Location: Charleston, SC Surface Elevation: 8.8 feet ms!
Started at 510 on HII-96 TOC Elevation: 857 feet ms!
Completed at 0900 on -12-96 Depth to Groundwater; 8.37 feet TOC  Measwed: 3/13/96
Oriing Method: Rotasonic (8.5 0D casing, 38" ID coring bit Groundwater Elevation: 0.20 feet ms!
Driing Company: Akance Environmenta (SC Cert #859) Total Well Depth: 420 feet bgs
Geologist: T. Karka Wel Screen; 320 to 415 feet bgs
=
o 'SJ g E N % @ . E WELL DIAGRAM
5 SulE § 3 GEOLOGIC DESCRIPTION E
EY Frar i g : :
0% dw|l2uv| 1| 2 E g B
L Y I
P s g v
| R & |
A . P7 1) Py
l 4 Clay: dark gray-green, firm to stiff, medium to :E—I e
7 high plasticity, some very fine to fine and fine to x
J Y coarse sand lenses at 0.1" intervals, <5X fine to
CH medium shell hash, H»S odor ~— dewatered marsh 4{—
~| OH clay.
7,
45 5 (100 0 [&&s 302
677 SW Sand: fine to coarse sand with 10% medium to
very coarse shells, <5% PO4 nodules up to 1.5 cm 37
\ size. /—
7,
Clay: dewatered marsh clay as above.
7,
7,
o
7 2
[=3
ay
7, S
£
50
7| CH
/] OH
7,
7,
_/
7,
7,
55 8 (00| 0 482 JL
d
)
80—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEQ24

Project: ZONF E — Naval Base Charieston

Coordinates: 23/790L71E, 377568009 N

Location: Charleston, SC

Surface Elevation: 7.4 feet ms

Started at 0935 on K-30-85

TOC Elevation: 7.03 feet ms/

Completed at 500 on 0-30-85

Depth to Groundwater: 516 feet TOC Measured 3/13/96

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

Groundwater Elevatior, 187 feet msl

Driing Company: Atlantic Oriing (SC cert #20)

Total Wel Depth: 25 feet bgs

Geologist: T. Katka

Well Screen: 25 to IL5 feet bgs

i)
o 3 s E _ § a i WELL DIAGRAM
o SulEw o 3| & % 3 GEOLOGIC DESCRIPTION £
=8 2478 5 | § o g
EE Jw gm % £ E @
s
Surface conditions: gravel and dirt I %
Offset due to concrete obstruction at 4.5’ bgs. (—.l_ ‘#?_—l
Refusal on 4.5~8.5" split spoon runs 3 times at —,LE E
J both locations, g 3
> 2
a- c
=4 ]
S [ D
6 . 04 2
N> FILL Fill: black to brown, very fine to fine sand with c o
LAY __Silt, clay and gravel pieces, moist to wet. s g &
1 5 b
o £
s | 2
Shelby tube {8-10"): Sand: dark brown to black, =] o
silty, clayey; rock fragments limited recovery. o ™
10} 2 |18 ¥
aJEL,| SM Sand: tan to brown, with {0% shell hash, poorly -—E‘E
GM sorted, silty, wet. —32
Sand and gravel dark gray to black, gravel 2-4
mm diameter, 20% shell hash, %
1 3 | 30 E
l Q‘ ' JL
(0]
{ 0
he)
c
[+
15—
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE24D

Project: ZONE £ ~ Naval Base Charfeston

Coordnates: 23/76/L34 £, 37755965 N

Location: Charfeston, SC

Surface Elevation: 7.5 feet ms!

Started at 200 on 12-14-85

TOC Elevation: 7.45 feet ms!

Completed at 600 on 12-14-85

Depth to Groundwater: 842 feet TOC Measured: 3//3/86

Driing Method: Rotasonic (6.5 OO casing 38" ID corng bit)

Groundwater Elevation: 103 feet ms/

Driing Company: Affiance Environmental (SC Cert #889)

Total Well Depth: 520 feet bgs

Geclogist: P. Bayky

Wel Screen: 42.1to 515 feet bgs

W
o | . E § " . ‘% ELL DIAGRAM
8. E HIEE GEOLOGIC DESCRIPTION s
=f 28 58 ¢ § % o ;
EE o 73] gw g 2 E 3 —
; 7
. Surface conditions: gravel and asphalt. Ve N
Sand: brown, very fine to medium, trace slit, §
\ soft. /‘gg §
Clay: dark brown, silty, sandy, plastic, maist; S
wood fragmenis at 1.2'. %
Sand; dark brown, very fine to fine, some slit, Lq %
accasional slity laminae, loose, molist; black wood Al §
fragment at 3.4 §
N
5 1 681 0 25 §
Sand: dark brown, very fine to fine/medium, some §
N sllt, moist to wet; medium to coarse shell N
w : fragments from 5-5.7", §
-“. K _8 §
/ Clay: dark brown, some slit, some very fine sand \
% CL with some shell fragments, plastic, very stiff, §
\ moist to wet. —5 §
wooQ [ 5 N
* i ? [—\ Wood: creosote coated timber, 2 §
(&
| : / Clay: black, silty, plastic, soft, wel, H»S odor, z %
o Z oL creosote odor; at 10’ color grades to dark o \ s
10 } / _ . < \ )
1 OH gray-brown with same black. . N et
| V = § [5)
l || 7, U‘-')) §
1H(2 o N
Ll <Ys| -
i sp Sand: dark gray, very fine to fine/medium, trace 45 N %
IRV shell fragments. I
7R — \
| | Clay: as above, with occasional very thin sandy §
1 W/ oR | 'aminae from 12.4- 14.3% wood fragment at 14.3" N
K% §
1
w il a5 N
15 2 193} 25 75 §
//, Clay: dark gray-black, some siit, plastic, soft, §
7
] / wet. %
% \
J / OH \
/ N
Z %
] 2 \
24 4 \.
| / ~ Wood fragments at 18.2", a7 §
I | / oL Clay: dark gray-brown with very faint thin black L%
:1 % OF | laminae; with dark gray, very fine to fine, sitty N
! V sand, soft; grass from 20.8-22.5". J Q
20 l | L A
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE24D

Project: ZONE E — Naval Base Charleston

Coordnates: 23/791L34 £, 377550.65 N

Location: Charieston, SC

Surface Elevation: 7.5 feet ms!

Started at 200 on 2-14-85

TOC Elevation: 745 feet ms/

Completed at 500 on 2-l4-95

Depth to Grondwater: 642 feet TOC Measured: 3/13/96

Driing Method: Rotasoric (6.5 00 casing, 38" ID coring bit)

Groundwater Elevatior: 103 feet ms!

Driing Company: Afance Environmental (SC Cert #889)

Total Wel Depth: 520 feet bgs

Geologist: F. Bayey

Well Screen: 421 to 515 feet bgs

B WELL DIAGRAM
¢ 13 |9|E|l=|Z|8 I
Syl Fuyl i g El8l3 GEOLOGIC DESCRIPTION =
T EEE I I g
as B <B| 0| = E 7))
T
141
! i
1,ity] OL
|: ? OH
J iz
I, 5
25 3 75 | 30 e 15
,//, Clay: dark gray-brown grading rapidly to dark
2 / gray, slity, plastic, soft, wet; with some brown
// grasses from 26-27.1.
/ OH
Z
2 208 | 3
5 P Sand: brown with dark brown mottling, very fine 2 5
; E gﬁ- to flne, silty, some clay, slightly plastic, stiff to csw
13 firm, wet. L_ o
L3 222 o
30 '_'-.'.z \ Woody fragments from 29.4-20.8' /— -
X =
_:;',:' Sand: light gray—green, very fine to fine, slity, @
_:;-i_E g% some clay; 30.4- 311 trace siit {fining upward =}
:',:;-g.; seq.); 31.1-31.3’ sand as above overlylng less N
:'_:_Z-h’r;, slity sand from 31.3-32.5" (fining upwards seq.).
h41 o5
35 4 175 | 0 — 275
Sand: gray, very fine to fine, trace silt, wet;
sp sequence of very fine to medium/coarse sand
S from 38.1~-38.7".
- 202
1 k// Sand: gray, very fine to flne with trace medium, J,[—
‘ :;:;_% SP | silty; interbedded with dark gray clay, slity,
: / CL plastic, wet; o
¥ 308 z
Sl gp Sand: light gray, fine to coarse with pebbly =
1 o S basal 0.1, 3
b7ATE 318
Z :M CL Clay: dark green—gray, some silt, ptastic, firm: L J_
40 OL /4 with thinly interbedded, gray sand laminae fram -
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEZ24D

Project: ZONE E — Naval Base Charleston

Coordinates: 231791134 £, 377559.65 N

Location: Charfeston, SC

Surface Elevation: 7.5 feet ms!

Started at 210 on 2-14-85

TOC Elevation: 7.45 feet ms!

Completed at 500 on 2-14-85

Depth to Groundwater: 6.42 feet TOC

Measured: 3/3/96

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

Groundwater Elevatiom: LO3 feet ms!

Oriing Company: Aance Envirconmental (SC Cert #889)

Total Well Deptit. 52.0 feet bgs

Geologist: P. Bayky

Well Screen: 42.f to 515 feet bgs

i) > WELL DIAGRAM
218 || E|=|8 I
=h Sulfuwl y 5] &2 GEOLOBIC DESCRIPTION £
=
=
bz %% %% % SRR g
7l 40.1-41, 41-42.4', and 42.4-43". y
%I ' Ak
/Il CL o>
/l It oL x
%I I + 5 —{{
J ZH %5 S FEL
a
o [=[%
~r "
<
A
45 5 |80 0 prr— 375 =
/ Interbedded sand and clay: clay is dark s &
% green-gray, some silt, firm, plastic, wet. o o
s o c
o ﬂ
1 % CL = "?’
41| Sp 3 x
" 2 u
1 Z;{; 5
o
24 48
i ) Sand: gray, very fine to fine/medium, trace to
50 some siit, soft, wet, with some shell fragments.
| 1 SP
; 44 ..JL
1] Thinly Inierbedded sand and clay laminae. }—‘
J 1oL
J 1 8P %_
48.8
Clay: dark green to green—gray, some silt,
55 8 |100| O plastlc, very stiff, moist —— dewatered marsh
clay.
g
[=Y
o s
CH
]
60 7 |1100| 0 ~—525
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO25

Project: ZONE € — Naval Base Charleston

Coordinates: 23/7707.83 £, 377929.04 N

Location: Charleston, SC

Surface Elevation: 7./ feet ms!

Started at 140 on F4-96

TOC Elevation: 855 feet ms!

Completed at 1250 on —4-96

Depth to Groundwater: 877 feet TOC

Measwred: 3/3/96

Driing Method: 4.25" 1D (7.5 Q0) HSA with spit spoon

Groundwater Elevation: 0.84 feet msl

Driing Company: Atlantic Driing (SC cert #1210)

Total Wel Depthe 25 feet bgs

20—

Geologist: 8 Blythe Wel Screen: 2.5 to IL5 feet bgs
k7]
g 3 g E _ § z WELL DIAGRAM
=i Gu|Eu % g & GEOLOGIC DESCRIPTION g
# = ]
EE gé g% 5| e E B o
[} | =
Surface conditions: gravel and grass near river 5 g,
bank £ T
[&]
z \
+
™
b
]
=
[=3
7 Al b=
/ SM ~ Sand: red~brown to gray, medium, sitty, with I o
5 LOH - interbedded black, high organic clay of high 2.4 @
7] %L_- plasticity; medium to coarse shell hash with 8 3
N/ quartz sand in bottom 0.2', wet. F o
1 85| 0 B
Clay: black, soft, high organic content, low S
plasticity, wet. = o
) =
> -
a °
=
9 s o
Clay: black, as above with some sand intermixed. /-]—12 -5 by
w
Sand: gray to brown, fine, clean, saturated a
{flawing). -
("]
10 2 [100]| O 28
44
] Sand: as above.
J 351 ]
3 (100 0 84 @
©
c
['1]
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE25D

Project: ZONE E — Naval Base Charieston

Coordinates: 23/7692.22 E, 3779ILBEN

Location: Charlesion, SC

Surface Elevation:. 7.8 feet ms/

Started at 0850 on +-04-96

TOC Elevation. .09 feet ms!

Completed at 30 on -04-96

Depth to Groundwater: 842 feet TOC

Me

aswed: 3//3/96

Driing Method: Rotasonic (7.5" 0D casing, 38" 10 coring bit)

Groundwater Elevaticrt 167 feet ms!

Driing Company: Afiance Environmenta (SC cert #889)

Total Wel Depth: 45.5 feet bgs

Geologist: F. Bayky

Well Screer: 356 to 45.0 feet bgs

k7
o g % E _ g % f. WELL DIAGRAM
[ %Lu Eg § sl Elal3 GEOLOGIC DESCRIPTION = ﬁ
4 =
QE g gcn 7] E 8 é B E
sl Surface conditions: grass, dirt, gravel. L N L
o GM Gravel; ROC, light gray tan, mean gravel ~1.5 cm, % §
e \ clayey, siity matrix. 57 \ \
RSP N N
PE SM Sand: brown, very fine to fine, trace siit, soft, § §
1 = —\ loose, molst. Vass § §
| N
+ N
N N
N N
5 1| 46 | 4.4 [ 28 N N
J_ E.El Silt: black, some sand, pebbly, very soft, wet. % \\\
2 N
»"%: Sand: gray with black, very fine to fine/medium, \ §
{ﬁ.' silty, wet; with dark brown wood fragments at N %
] 33 SM 73-77 N N
3% N
R -
U Sand: light brown, very fine to fine, some silt, % %
wet; grades into orange at 8.4'. o % §
= N N
o N N
51z NN
o = NN 3
8 NK
NN
2 NN
=~ NN
)
N R
N N
\
N N
N
N R
15 2 | 43 |24.4 72 %
Sand: orange with gray mottling, very fine to 76 %
fine, clayey, some silt, plastic, firm, wet, [ N %
l Sand: orange with some gray near top, very fine § %
| to fine, some silt, wet. § §
N
N R
) Sand: gray, very fine to fine, some silt, with § §
W o Increasing grain size to 22.3', wet. 07 % %
B8 S
l B }E SP. Sand: orange, very fine to fine, silty, wet: with q . § §
_:;;.tp', GM | 0.I' gray clay lamination at 18.5'. % %
20 P 4 NN |
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE25D

Project: ZONE E — Naval Base Charieston

Coordinates: 23769222 E, 3779186 N

Location: Charfeston, SC

Surface Elevatior: 7.8 feet ms/

Started at 0850 on i-04-96

TOC Elevation: #0.09 feet ms!

Completed at 1530 on F04-96

DOepth to Groundwater: 8.42 feet TOC Measured: 3/13/96

Driling Method: Rotasonic (7.5 00 casing, 3.8" 1D corhg bit)

Groundwater Elevatior: (67 feet ms/

Driing Company: Afance Environmental (SC cert #389)

Total Well Depth: 45.5 feet Dgs

Geologist: F. Bayky

Well Screen: 356 to 45.0 feet bgs

'? WELL DIAGRAM
g |2 |g E _18lg L
8 E § é GEOLOGIC DESCRIPTION =
ST - ;
@E o ¥7 gm | ae E g a
BN
b g
ST
@
l 5
R
i
3
6
25 3 |88 {03 = 72 5
iy §P Sand: orange, very fine to fine, trace to some 77 o
|\ silt, wet. /1
} ERER Clay: gray-brown with some orange FeOx stains (_135 ,§
S along sand partings, with some thin, gray, very o
w SO flne to fine sand laminae. 08 z
(o]
cL Sand: light brown-gray and some orange, very -
} CH flne to fine, trace to some sllt, with some thin S
------ 5 T\| clay laminae, wet. 208 2
! 13 o
CcL \Clay: as above, with thin sand laminae. ’— ~N
—2l8
30 Sand: orange with some light brown, very flne to ﬁk
fine/medium, some silt, wet. L
23
] Clay: as above, with thin sand laminae. o
] Sand: orange-brown, very fine to ' _gg
medi , » wet, &
edium/coarse, trace silt, wet —24.4 3
| Sand: light gray grading rapidly downwards to
orange, very fine to fine, slight increase in grain
J size with depth, trace slit near top but o8 ERH _}I_
decreasing with depth; thin gray clay laminae L
30.6-31.4". _'._: _‘..:
35 4 | 88 Sand: pink-brown, very fine to fine with coarse —272
shell hash and small blvalves, trace siit, wet. %F LF
\ ] F ;) ]
m\ Sand: pink-brown as above. d_28-5 < i=f o
(8] c N
1 Clay: brown, some silt, soft, plastic, wet; at 37 S I ‘?’
becomes dark gray- black, wilh occasional very ) ",-'., ol x
thin biue laminae, some silt, soft, plastic, wet; g :‘_-'__
with thinly interbedded sand laminae increasing ] T j
in freq. and thickness with depth; sand is gray, g =[
1 BEoR very fine to fine, trace to some sitt. —3L2 2 r
0 37.2-38" trace to some sand faminae l |z
Sand: with some clay laminae
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EnSare/Allen & Hoshall

Monitoring Well NBCEGDE25D

Project: ZONE E — Naval Base Charleston

Coordinates: 23I7692.22 E, 37791186 N

Locatione Charleston, 5C

Surface Elevation: 7.8 feet ms!

Started at 0850 on -04-96

TOC Elevation: K009 feet ms!

Completed at 1830 on 1-04-86

Depth to Groundwater: 842 feet TOC  Measwed. 3/13/96

DOriing Method: Rotasonic (7.5 00 casing, 3.8" 10 coring bit)

Groundwater Elevation: 167 feet ms!

Driling Company: Afance Envirconmental (SC cert #889)

Total Wel Depth: 445 feet bgs

Geologist: F. Baykey

Wel Screen: 356 fo 45.0 feet bgs

o 3 g E} B § @ _’% WELL DIAGRAM
=i 8§ E§ g g & % 3 GEOLOGIC DESCRIPTION =
|
W =
%E %m g:m | 2 E & %
e N SP Je3 I :f:'
/ R | =l
% Clay: dewatered marsh clay with trace to some . o
- sand laminae. ] Zf
Z g E
%:_,:5 %'p‘ 40.8-44";: 50% sand, 50% clay laminae o 3 o
B £ LR 8
B S O[E B
i w | SglE] =
O N
h=) i =
c -—
45 5 | 680 | 0.2 brr— 372 —L‘” =
'_.-"{ Clay: dark gray to green—-gray, some sllt, very :E—l A
% stiff, plastic, damp; with faint black mottling and S \
% thinly interbedded sand laminae ~- dewatered ’7F
/'..-:;_ marsh clay.
%E’i 45-50.4" 50% sand, 50% clay laminae
il
é}"_{ SP
| .
éﬁi@f-
50— o o
75 428 a
J ’ Sand: with trace to some clay laminae .06’
£
1
7O 482
* %":’.{. CL Clay: dewatered marsh clay as above.
55 6 | w00 |02 A 472 .
]
|
60—
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EnSarfe/Allen & Hoshall Monitoring Well NBCEGDEO26
Project: ZONE E — Naval Base Charleston Coordnates: 23711823 £, 376747.57 N
Locatiore Charleston, SC Surface Elevation: 8.9 feet ms/
Started at 100! on 9-10-96 TOC Elevation: 877 feet ms!
Completed at /40 on 9-10-96 Depth to Groundwater: 508 feet TOC  Measured: 10/16/96
Driing Method: 425" 1D (7.5 O0) HSA with spit spoon Groundwater Elevation: 3.68 feet ms!
Drifing Company: Atiantic Drifng (SC cert #12/0) Total wel Depthc 4.0 feet bgs
Geologist: U Cooey Wel Screen: 4.0 to 130 feet bgs
WELL DIAGRAM
g 18 |glFl_|8 ;
o SuEw u 2 F GEOLOGIC DESCRIPTION s
SRR g 3
QE o 7)) g% % 22 E ] E
Surface conditions; Concrete T A
S
= o
Vi)
i)
o
5 +
z ‘—’
@
...... 4 3
/ :{ SP Sand: brown; fine, slightly silty. 44 %
5~ % cL Clay: red and white mottled; silty to very silty; - %’
% ML grading to clayey silt. e x
1 |100 g €
1) [
g 1
| g |
o0 _ -
7 .0 g i_-:
w / CL Clay: red and white mottled; siity. i I -
I wic e g
L4 g o. »
‘:‘-'&',' SP Sand: brown to gray; very fine, silty. = by
10 3 |00 ] SM v | 5[
(7} :
=R
. 5. —[—' - JL
Silt: red and white; clayey. /——5.4 a
15 Sand: tan and yellow; fine; wet. ©
3 [100 74
|
]
20
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EnSarfe/Allen & Hoshall

Monitoring Well NBCEGDE26D

Project: ZONE E - Naval Base Charleston

Coordinates: 23711566 E, 376758.32 N

Location: Charieston, SC

Surface Elevation: 8.9 feet ms/

Started at 1430 on 8-13-96

TOC Elevation: 853 feet ms!

Completed at 1750 on 9-13-96

Depth to Groundwater: &/3 feet TOC

Measwed: 0//6/96

Driing Method: Rotasonic (65" QD casing 3.8 ID coring bit)

Groundwater Elevation: 3.40 feet ms/

Driing Company: Boart-Longyear (SC cert #1232)

Total Wel Depth: 365 feet bgs

Geologist: P. Bayky

Wel Screen: 26.7 to 35.7 feet bygs

LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.

INFEET

DEPTH

X RECOVERY
GRAPHIC LOG

PID (ppm)

GEOLOGIC DESCRIPTION

ELEV, {ft-msl)

WELL DIAGRAM

a

20 4

Surface conditions: concrete

Sand: brown and dark brown; fine {o coarse, L8
grading very fine to fine with some silt; soft,
moist to wel.

8.4

B8 | 0.0

Clay: orange: very sandy (very fine to fine):
5.7
™\ soft, plastic, wet. q

Clay: red-orange, with very thin gray clay

_ laminae; some sllt; very stiff, plastic, moist to
wet: 85.0 ft. red-orange color decreasing.
88.7 red orange color changes to orange along
gilty—sandy partings.

98 | 0.0

Clay: gray-green with some orange | cm laminae;
some silt and very fine sand; very stiff, plastlc,
moist to wet; with occasional sandy 1 cm
laminae.

Clay: pink—brown; very stiff, plastic, moist to
wet; @ 8.6-8.1 ft, very sandy, faint orange
laminae.

Clay: brown with trace red-brown and gray

X
L BA ]

irregular laminae; siity, some sand to sandy
{very fine).

——
\{\\
5

AN

B8 | 0.0

PR GR|2R | 2R

__J

Clay: lavender and pinkish-orange, with some —4.1
orange Fe0Ox sandy pits; some silt; very stiff,
plastic, moist to wet.

Sand: It brown; very fine to fine, trace medium,
silty, trace clay; wet, loose. B12.6 fi: slight 81

JERET

increase in clay content.

Clay: It gray-brown; some silt; stiff, plastic, moist
to wet; with Sand laminae every 0.1 ft.; It

88 | 0.0 ’—ﬁ

| Pink-brown; very fine to fine, silty; —78

Clay: it pink and brown, very faintly lamlnated;
very sandy-very fine to fine; with indistinct very
thin Sand laminae; very fine to fine, clayey; firm
to stiff, plastic, wet.

Sand: It gray, with some orange FeOx staining:
very fine to fine, silty, clayey; very soft, loose,
wet; slit and clay content decreasing

T

AT

AT s V7

77

LT e d i 777

J

grout

72
7

A A A YA,

2" 1D Sch, 40 PVC riser
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDE26D
Project: ZONE E — Naval Base Charteston Coordnates: 23/7165.66 £, 376758.32 N
Locatione Charkeston, SC Surface Elevation: 8.9 feet ms!
Started at 430 on 9-13-96 TOC Efevation: 8.53 feet ms!
Completed at 750 en 9-13-96 Depth to Groundwater: 5143 feet TOC Measwed: X0//6/96
Driing Method: Aotasornic (6.5 00 casing 38" ID corng bit) Groundwater Elevation: 3.40 feet ms!
Orfling Company: Boart-Longyear (SC cert #1232} Total Well Depth: 365 feet bgs
Geologist: F. Baykey Well Screerc 26.7 to 35.7 feet bgs
W AGRAM
o S . E ~ § " E ELL DI
EE‘J 8 E g 2 g % g GECLOGIC DESCRIPTION =
i s=' g
@E %g g% n | =® E é a
RN with depth to trace. B 18.7 ft.: sand coarsens
slightly to include trace medium grains. 821.2 to
21.4 ft.: thin clay laminae.
©5 o
Clay: brown; some slit to silty; soft, plastic, wet. o =~
{ U - g
Sand: orange; very fine to fine, slity; soft to o =
4 firm, wet: with thin brown silty clay laminations. z a
o
€ 23.0-23.4 ft.: Clay: brown; slity. v
S
w
57 | B K3
25 5 | 100 Sand: brown; very fine to fine, trace medium - ~
{increasing with depth), with very thin clay
partings at 0.2 ft intervals. B 24.9 fi.: sand 71
1 grades very fine to fine with an increase in siit. 74
Shell Hash: gray, with some orange; medium to ﬂ'
W very coarse, with some small shells {x3 cm; grain
l supported; sand matrix - very fine, silty; wet,
loose. o
J Sand: dark gray to black; very fine to 87
fine/medium, with occaslonal varlations In
grainsize; some shell fragments. @ 26.0-26.3 ft.: c 9
30 Clay: dark gray to black; B 28,0-28.8 ft.: Clay: b 3
as thin Iaminae; wet, plastic. 5 -
2
Shell Hash: dark gray grading to gray and white; g i
coarse to 2 cm fragments; grain supported: sand = -
K matrix — dark gray; very fine to fine, siity. > >
i e @ 305 ft.: percent shell fragments decreasing 038 P
with increasing flne to medium sand. [
5 |
35 8 | 77 | 0.0 7 281 o |
Slit: olive green; clayey, trace to some sand - 2
% very fing; moist, plastic, stiff; trace PO4 silt and o0
é very fine sand, three PO4 bivalve shell _E—,
é fragments; effervesces in HCl ~— Ashley g
Formation. o
n ‘
% CL o
% g
| % 5
] / |
w0 2 1
—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE26D

Project: ZONE E — Naval Base Charleston

Coordinates; 2317#5.66 £, 376758.32 N

Location: Charleston, SC

Surface Elevation: 8.9 feet ms/

Started at 430 on -13-86

TOC Elevation: 8.53 feet ms/

Completed at /750 on 9-13-96

Depth to Groundwater: 513 feet TOC Measwed: 10//6/96

Driiing Method: Rotasonic (85" 0D casing 38" 10 coring bit)

Groundwater Elevation: 3.40 feet ms!

Driing Company: Boart-Longyear (SC cert #1232)

Total Well Depth: 365 feet bgs

Geologist: P, Baykey

well Screen: 267 to 35.7 feet bgs

o o . § 2 ? WELL DIAGRAM
5 8. éw z % E S GEOLOGIC DESCRIPTION £
AR :
7
%
%
| .
"
| é oL o
Z @ 43.0-44.0 fi.: a few shell fragments =
%
45— 7 | o8 | 0.0 M 381
1
50
W
J
56
!
J
|
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDEO27
Project: ZONE E — Naval Base Charleston Coordinates: 231628029 E, 37697120 N
lLocation: Chareston, SC Surface Elevation: 7.2 feet ms!
Started at 1427 on 9-9-96 TOC Elevation: X019 feet ms!
Completed at 630 on 9-1-56 Depth to Groundwater: 698 feet TOC ~ Measwed: X0/16/96
Driing Method: 4.25"10 (7.5 00) HSA with spit spoon Groundwater Elevation: 3.2/ feet ms!
Drifing Company: Alantic Oriing (SC cert #12/0) Total Wel Depth; 3.0 feet bgs
Geologist: L Cooey Well Screen. 3.0 to 120 feet bgs
k7
o 3, % E a § 0 f WELL DIAGRAM
8 5 GEOLOGIC DESCRIPTION = |
TR LRI '
pi |
o =
EE %) g B B | e E é A U@J
Surface conditions: Asphalt w —g
[«]
g,, o
&
S +
o ‘_l
o
g 3
3.5 ft.: wetl z o
32 ' =
: . Sand: brown; fine to very fine. 3 L
-l SP : =
5 O 22 § 3
. - « ['}] -
B Clay: brown-black; w/Peat L7 § &
1 | 100 SM. L\ Sand: brown—-black: very fine, clayey, silty. /J%u - B
SC °
g g
g - =
== . T
B o s
Silt; brown~black; clayey. = & 2
£ -
ML 8 ¥
at bottom of run grades to very-fine gray a
10— 2 | 100 \ sand. /1728 | & :
813.0 ft.: Sand; It.gray; very fine to flne on I—l At —JL
bottom of auger (bit). S
2
cC
-1}
15
1
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE27D

Project: ZONE E — Naval Base Charfeston

Coordinates: 2316280.73 E, 376898.77 N

Location: Charleston, SC

Surface Elevation: 7.2 feet ms!

Started at 1355 on -2-95

TOC Elevation: 979 feet ms/

Completed at 630 on 9-12-96

Oepth to Groungwater: 659 feet TOC Measwred: K0/16/96

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

Groundwater Elevation: 320 feet ms/

Oriling Company: Boart-Longyear (SC cert #1232)

Total Wel Depth: 380 feet bgs

Geologist: F. Bayky

Well Screen: 282 to 37.2 fegt bgs

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

WELL DIAGRAM

F

GEOLOGIC DESCRIPTION

ELEV, (fi-msl)

(]
-

// Surface conditions: grass
ool \ Clay: dark brown; some slit; firm to stiff, wet.

8.5

™

damp.

Sand: orange-brown with faint light brown and
black FeOx stains; very flne to fine, trace silt;

a

80 | 0.0 |

trace clay.

R
I
-'_:'_:'l
i
"

]

|
Db
.F
X
p
..
PP
.'
n
b.
.’
4

grainsize.

ULCHOHILIUCHILN AL
L BA B DA B 2 B A M, 3

Sand: brown with gray—green very thin laminae,
very fine to flne/medium, varlable silt content,

27.2 fl..very fine to fine, gray sand lamination
{SP-SM), @7.3-8.8 fi. slight increase in

©10.5-13.8 ft.: faint orange mottling with very
thin, black laminae; w/a very. fine to fine gray
sand lamination at 12'. €12.1-13.8 fi.; slight
increase in grainsize.

2" 1D Sch, 40 PVC riser
grout

Sand: brown to dark brown; very fine to
fine/medium, trace silt; loose, wet: finer with
\ Increased siit content at 18.2". /—LQ

73

20

Sand: brown; very flne to fine, some silt
decreasing rapldly with depth to trace; loose,
wet. 8168.8-21.0 ft.. occaslonal medium sand.

A A A A A A A7 77 2 A A L A A e G G o A Yo
A AT T e A A A e o A A A e A A A A A A A T A A A A A e A

1 1
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDE27D
Project ZOME E — Naval Base Charieston Coordnates: 23/62680.73 £, 376898.77 N
Locationr Chaeston, SC Surface Elevation: 7.2 feet ms!
Started at 35 on §-2-96 TOC Elevatior Q78 feet ms/
Completed at 830 on H-12-96 Depth to Groundwater: 659 feet TOC  Measured: K/16/96
Driing Method: Rolasonic (6.5 00 casing 38" 1D corng bit) Groundwater Elevatior: 320 feet ms!
Driling Company: Boart-Longyear (SC cert #1232} Total Wel Deptie 3480 feet bgs
Geologist: F. Baykey Well Screen: 282 to 37.2 feet bgs
2 SJ E E § 0 'g WELL DIAGRAM
8| B El 23 GEOLOGIC CESCRIFTION =
slEggds §Clg); :
EE Gl So 0| » g g &
;| 5P %
. 08
Sand: brown; fine o medium/coarse with {hin
J very flne ta medlum, silty sand laminae; scme
FeDx stains. o ©
[i§] -—
| B8 | 2 S
Sand: brown; very fine to fine/medium, Increasing o =
J slightly w/depth; occaslonal very thin, brown z 2
- clay laminae; soft, wet. Y S
5
25 3 | of |00 = s | 2 i
'-'_{_-i_,‘ SP. Sand: dark gray: very flne to fine, some some = f
M M silt to sllty; with some very {ine shell fragments; ™~ iBE
7 :_,:'.-'/ wet, loose; with some dark gray, plastic, thin clay —188 r'_-'_
:_:_:-% SP | laminae throughout. 826.1-27.3 fi.: rapldly HEE
1 :::1-J/, CL alternating clay and sand, R
= 201 o
l 1 L 2N R S
A =
P MER
W e SM i I
N ) -
30 o 3 o
—| K 230.2-33.0 ft.: with 1 cm clay laminae every 0.1 A
S it. ! o
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7/ ©- | tine. £33.5 6 339 ft.: Sand laminae: dark gray; z FE l
very fine ta fine/medium; w/some PO 4 shell —200 | S [
\ fragments. [L :[,':.
35 4 |80 | 00 53 278 —|:
0 Sand: dark gray; very fine Lo coarse, poorly .-__ﬁ
PR sorted, 30-40% shell fragments, white with some =
IR SH black P04 fragments, fine to very coarse; In QI
['6'.‘?.‘6 basal 0.2', decrease in shells to 5-10% with fine o [F
e — A g e}
/11 to medium, well-sorted gray sand. 30 _E.J —|
%: 1 Clay; dark gray, some very thin black laminae EN
/ \ throughout; some siit; plasiic, very stiff, wet.
| \
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é:: 238.8 fi.:. granules in clay matrlx. E
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE27D

Project: ZOME £ — Naval Base Chareston

Coorcinates: 23/6280.73 E, 376998.77 N

Location: Charleston, SC

Surface Elevatior: 7.2 feet ms/

Started at 135 on 5-L£2-96

TOC Elevatior: 879 feet ms!

Completed at 1630 on 8-12-96

Oepth to Groundwater: 659 feet TOC Measwed: K//6/96

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

Groundwater Elevation: 3.20 feet ms/

Criing Company: Boart-Longyear (SC cert #1232)

Total Wel Depth: 380 feet bgs

Gecdlogist: P. Bayey

Well Screen: 282 to 37.2 feet bgs

55—.1

80—

- > o B WELL DIAGRAM
308 2 Elg| Bl Y =
EE Ew Eg w2 § g § GEOLCGIC DESCRIPTION -
Eg:%%mggﬁgﬁ a%n
Silt: olive-brown; very clayey; plastic, very stiff, -
% occasional very thin while shell fragments, moist
% to wet —- Ashley Formation.
] é g:
n :
ZK 3
Z 2
7
|
%
45 5 | 100 0.0 L4 78
]
J
J
]
50
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEO28

Project: ZONE £ — Naval Hase Charkeston

Coerdinates: 231613148 £, 37648888 N

Location: Chaneston, 5C

Surface Elevation: 87 feet ms!

Started at 3850 on 8-3-96

T0C Elevation; 8962 feet ms/

Completed at 1000 on 5-3-66

Depth to Groundwater: 702 feet TOC ~ Measwed: 0/16/96

Driing Method: 42510 (7.5 0D) HSA with spkt spoon

Groundwater Elevatiorn: 260 feet ms!

Driing Company: Atlentic Orfing (SC cert #1210)

Total Wel Depth: 138 feet bgs

Geologist: J Coosy

Well Screerc 3.8 to 2.8 feet bgs

k) WELL DIAGRAM
513 1elEl-|8lg I
B 1Sy El 23 GEOLOGIC DESCRIPTION £
- g > 8 .
b g 7% g B g % 5 g
ag |1 Gl u| = | & &3 .
Surtace conditlons: Asphall T %'
&
1
[+
]
-
2 ! ]
A wm
W g
i)
57 =
W Sand: yellow to tan; fine. ) .2
5 a
Sand: black-brown; fine.
c
1| 100 37 B
Q
o)
5 =
Cil -
S - o
47 s z
.1 SP Sand: gray: tine. /J—L? ;‘-’: i
o 1o
ilt: : @
ML Silt: gray = 2
10- 2 | 100 L5
_ SP 7\ Sand: gray-white: fine. /T s
&
43 —E_‘ Zach I B
Sand: It. gray; fine, o
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDE28D
Project: ZONE E — Naval Base (harkeston Coordinates: 23/6134.65 E, 3764751 N
Location: Charieston, SC Surface Elevation: 87 feet msl
Started at 0840 on 9-i+96 TOC Elevation: 852 feet msi
Completed at /45 on 9-1-96 Depth to Growdwater: 679 feet TOC  Measwed: X/16/96
Oriting Methodt: Rotasonic (6.5 00 casing, 38" ID coring bit) Groundwater Elevation: 273 feet ms!
Driting Company: Boart-Longyear (SC Cert #1232) Total Well Depth: 2L5 feet bgs
Geologist: F. Baykey Well Screen: 16.7 to 207 feet bgs
o |2 = g8l g z WELL DIAGRAM
5] ~ 19 -
[ g y £ u § % Elalg GEOLOGIC DESCRIPTION £
—l
o g = g
@ =4 g% % % 2 x| B B
AD Surface conditions: asphalt; concrete from 1 L)
onN 1.1-1.8".
<
S FILL
LAY
< 78
l ‘ ’ Sand: light brown; very fine, trace to some silt.
W 8.7
5 ' | 60 | 0.0 fory 4.7
A Sand: dark brown becoming orange—-brown with
123 depth; very fine to fine, slity; loose, wet. -
] RPSE] SM 3
R I. bl
‘2 = =)
'R g
| 05 =
Sand: orange with gray faint laminae; very fine g
to fine, siity, clayey; at 7.8" becomes gray and g
brown, faintly laminated. <
j SC £
SM ]
a
10 ~
9
+ Sand: gray; fine to medium/coarse with trace
very fine, trace silt; some small shell fragments, 17
loose, wet; grainsize Increases slightly w/depth. /—
Sand: orange with some buff increasing with J“_
depth; very fine to fine, some silt.
2
42 5
=
a
15 2 89 | 0.0 " —-53
'3 ML Silt: gray—green; very sandy-very fine to fine,
SM some phosphatic sand with occasional granules, 84
/ clayey: low to medium plasticity, soft, wet, some
/ small shefl fragments. JL_ Lt o
7 g 5
% Siit; olive gray~-green; clayey, sandy-very fine; o 3
% ML firm to stiff, calcareous, occasional P04 shells, 9 E
% CL ;:ltnd occasional pods of silt as as above at 15.0 E - ¢
] % ' T = -
Ashley Formation w
1
20 =2
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE28D

Project: ZONE E — Naval Base Charkeston

Coordinates: 2316134.65 £, 376479.5I N

Location: Charfeston, SC

Surface Elevation: 47 feet msi

Started at 0840 on 9-/1-96

TOC Elevation: 252 feet ms!

Completed at /45 on G-1-96

Depth to Groundwater: 879 feat TOC

Measured: 10/16/96

Drifng Method: Rotasoic (85" 0D casing 38" 10 corng bit)

Groundwater Elevation: 2.73 feet msl

Oriling Company: Boart-Longyear (SC Cert #1232)

Tota Wel Depth: 215 feet bgs

Geologist: P. Bayky

Wel Screen; 8.7 to 20.7 feet bgs

o | Ej 2|y T | WELL DIAGRAM
g 8.2 HE GEOLOGIC DESCRIPTION £
= 33 5 &84 :
AR I 5
7
7 Z + ¢
/ Blie
é ML g é
o g [ B
Z g &
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25 3 92 | 0.0
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EnSare/Allen & Hoshall Monitoring Well NBCEGDEQ2S
Project; ZONE £ - Naval Base Charieston Coordnates: 2362/14.28 £, 375987.35 N
Location: Charieston, SC Surface Elevation; 7.5 feet ms!
Started at 230 on 8-3-86 TOC Elevation: 7.32 feet ms/
Completed at 00 on 6-3-86 Depth to Groundwater, 424 feet TOC  Measwed: 10//6/96
Orifing Method: 425" 10 (7.5 00} HSA with spit spoon Groundwater Elevation: 308 fegt ms/
Driing Company: Atlantic Oring (SC cert #1200) Total Wel Depth: 13.3 feet bgs
Geologist: J Abert Wel Screery 33 to 2.3 feet bgs
=
o 3 % E _ g 2 f WELL DIAGRAM
SylCyl o Ele 3 GEOLOGIC DESCRIPTION s
AT NI I ;
@ A |30 g Wl | E B
Surface conditions; Asphalt ? -‘;-
o
§ (]
2
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-
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A
o
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o
o
e | 2
Y
5] Sand; brown; flne, w/some black laminae; fine; §
molst to saturated. B5.5 fL.. saturated. &
[1H]
8
1 | 06| @ il °
S 3
< S
J g 2
o [1+]
1 o i
Sand: light gray to gray brown; fine: moist to - >
] very moist. 5 :
& E
10— : 2 8
2 (00| 0 F 3 T y
Sand: gray brown to yellow gray: fine, siightly "
slity; saturaied. J:_I E: XY
[=}
85 ©
3 75 | 2.3 k=)
[
15 @
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE28D

Project: ZONE E — Naval Base Charieston

Coordinates: 2316209.75 £, 375997.14 N

Location: Chareston, SC

Surface Elevation: 7.5 feet ms!

Started at 430 on 9196

TOC Elevation: 7.36 feet ms!

Completed at 700 on 9-1-96

Depth to Groundwater: <4.20 feet TOC

Measuwred: 10//6/96

Drifing Method: Rotasonic (6.5 00 casing 38" 1D

corng bit)

Groundwater Elevatior: 3./6 feet ms/

Driing Company: Boart-Longyear (SC Cert #1232)

Total Well Depth: 22.5 feet bgs

Geologist: P. Bayky

Wel Screene 7.7 to 217 feet bgs

k] W DIAGRAM
s 13 ls|Bl=23 8 I o
=k Sulful 45| E 23 GEOLOGIC DESCRIPTION E
-
Ay %g §§ T W a é = E!
af 2w o | e iy}
4 Fg 1 [
& .1 gg_ Surface conditions: asphalt.
e . . ; i 8.7
N h Gravel: black; some silt and sand in matrix. /]
'<~'_/\.N Flll: mostly orange to brawn sand, very flne o
/\> FILL| fine, some siit; loose, damp.
<)
5 1 80 | 0.0 D,
- f- 00Q | Wood: black with red-brown; no chemical odor. Y
»
: :: h Sand: light brown; very fine to fine, silly; some q -
ad 14 rootlets, loose, wet. ]
»ALAL, SM o
e I o
e )¢ g
g L 8 (S)
""-f’ '?-.' Sand: light gray; fine to medium, trace silt, trace g
3 small shell fragments; loose, wet, <
c
(5]
th
10— - - 2.4 o
133 Sand: light brown with trace faint brown and =
Py ) black laminae; very fine to fine, silly; loose, wet; ~
\TRE] SM | @ na cotor is orange with light brown thin
338 laminae and decreased silt content. i3
.‘.'.‘p S_E
P SM 5
2
c
o
19 2 170 |00 7 75 =~
/ Clay: brown; silty; flrm, plastic, eftervescent with . 2
| %IE- HCI, wet; occasional pods of very fine to fine, o
% rose colored sand to 15.71t. § *i*
0
J ML Silt; gray-green: sandy-very fine, w/some E
At phosphatic sand and some thin, white shell —a7 = 2
:._ Elﬁ \ fragments; eftervesces in HCl, - A, a
.‘ P =
:,’ Silt: olive—gray green; sandy-very fine, w/some —1.8 8 2
phosphatlc sand; firm, slight plasticity, wet; | ?
| %(L:- effervesces in HCI. =
20 Slit: ollve-gray-green; clayey, sandy-very fine, 1
w/some phosphatic sand; firm, plastic, wet;
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDEZ29D

Project: ZOME E = Naval Base Charieston

Coordinates; 2316209.75 F, 37589714 N

Locatione Charfeston, SC

Surface Elevation: 7.5 feet ms/

Started at /1430 on 9196

TOC Elevation: 7.36 feet ms/

Completed at 1700 on G-1I-96

Depth to Groundwater: 4.20 feet TOC

Measwred: K//6/96

Driing Method: Rotasonic (65" 0D casing, 38" ID coring bit)

Groundwater Elevation: 3.5 7eet ms/

Driing Company: Boart-Longyear (SC Cert #1232)

Total Wel Depth: 22.5 feet bgs

Geologist: P, Baykey

well Screen: 7.7 to 217 feet bgs

> 8 B WELL DIAGRAM
) g E ~| S| 8 i
MERE: E 3 GEOLOGIC DESCRIPTION =
13- I g
@ Z 0 g B E e B 5
effervesces in HCl. @18.3-18.9 ft.: pods of Slit: T ,I:,
gray and black "pepper” w/shell fragments. 53
M JZ'| A g
. ¥
25 3 [ 100 0.0 /' 75
/ Sitt; olive~green; clayey, trace sand-very fine;
% wet, stiff, plastic; effervesces in HCl —— Ashley
% Formation.
%
Z
7 o
J % 2
% o
% 2
3OJ % %lf
7
%
]
Z
|
%
%
| .
%
7
35 4 {100/ 0.0 275 X
40—
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EnSafe/Allen & Hoshall Monitoring Well NBCEGDEO30
Project: ZOMNE E - Naval Base Charieston Coordinates: 23164906 £, 3752B.00 N
Locatiore Charlestan, SC Surface Elevatior: 2.3 feei msf
Started at 0800 an 5-4-G6 TOC Elevation: 247 feet ms!
Complsted at 0840 an 6-4-96 Depth to Grounawater: 443 feel TOC  Measwed: K0/15/95
Driing Method: 42510 (7.5 00} HSA with spit spoon Groundwater Elevatione 7.67 feet msl
Orfing Company: Atlantic Drling (SC cert #1240) Total Wel Depthc 220 feet bgs
Gevlogist: [ Abert Wel Screen: 20 to 0 feet bgs
¢ | = = Q 7 ‘g WELL DIAGRAM
2 |= ; 8
- E g w )E_g % % § ) é GEOLOGIC DESCRIPTION 5
T
=
% = %g gw % 2t ‘E % e %
A —
Surface conditions: Asphalt 5 3
E o
[ ]
= -+
™
8
e
5
83 5 o
Sand: lighl brown, grades to light olive grey; ot o
fine: loose, saturated, o
5 =
e | 2
1 i5 0 g E—-
g =
o L=
(= c
o o
~ —
= E
...... 43 %]
Sand; belge grading to tan; fine, trace silt; “g
loose, saturated, -
N
28
10~ 2 7a 0
3 _E—l i ¥
Sand: tan to reddish ian; fine, trace slii; loose, a
saturaled. 3
2
5
J || 0 p—= 7
19
20—
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE30D

Project: ZONF £ — Naval Base Charieston

Coordnates: 23/6488.94 E, 3756208.44 N

Location: Charfeston, SC

Surface Elevation: 23 fegt ms/

Started at 435 on 8-10-96

TOC Elevation: 234 feet ms!

Completed at #700 on 9~10-96

Depth to Groundwater: 4.69 feet TOC

Measwed: 0/16/96

Drfing Method: Aotasonic (6.5 00 casing 38" ID coring bit)

Groundwater Elevation; 7.65 feet msl

Driing Company: Boart-Longyear (SC Cert #1232)

Total Wel Depth: 265 feet bgs

Geologist: P, Baykey

Wel Screen: 2L7 to 257 feet bgs

CEPTH

INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO,

X RECOVERY
PID (ppm)

SO CLASS_‘

GEQOLOGIC DESCRIPTICN

ELEV. {fi-ms)

WELL DIAGRAM

\ | GRAPHIC LOG

IFILL

Surface conditions: asphalt.

=
[42]

SP

Sand: brown with faint orange—brown horlzontal
laminae; very fine to fine, trace to some silt;
loose, moist.

[41]

74 | 0.0

F e oD Lew A LS Ld AEF AN LD wme s
M, DA BA A BA M A AA BA BA BA BA )

Sand: gray-green with occaslonal orange FeOx
laminae and mottle; very fine to fine, siity, trace
clay; loose, wet.

from 7.5-0.8' alternating bands of orange FeOx
laminae with pale gray green laminae,

Sand: orange to brown, trace gray—green; very
fine to fine, trace to some silt, slight Increase in

\ grainsize with depth; loose, wet.

Sand: orange to orange-brown; very fine to
fine/medium; loose, wet; very thin clay laminae in
last 0.2,

Sand: orange-brown; very fine to fine with trace
medium, trace silt; loose, wet.

27

20

Clay: dark gray to black; very thinly laminated,
some silt; stiff, plastic, wet.

pods of light gray to brown silt with shell
fragments from 19-20°,

R

LA 7

777

\

grout

2" 10 Sch. 40 PVC riser

5l
>

l— >}<— tentonite
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EnSafe/Allen & Hoshall

Monitoring Well NBCEGDE30D

Project: ZONE E — Nava¥ Base Chardeston

Coordinates: 23/15498.94 £, 37520844 N

Location: Charkeston, 5C

Surface Elevation: 23 feet ms/

Started at 435 on 9-10-96

TOC Elevation 234 feet ms!

Completed at 700 on 9—-K-56

Depth to Groundwater: 469 feet TOC

Measured: 10/16/06

Oriing Method: Rotasonc (B85 0D casing, 38" ID coring bit)

Groundwater Elevation: 7.65 feet ms!

Ording Company: Boari-Longyear (5C Cert #1232)

Total Well Depth: 265 feet bgs

Geologist: F. Bayky

Wed Screent 217 to 257 feet bgs

G 5‘ g E § 2 '% WELL DIAGRAM
g %’u E% .g z Bl 2|3 GEOLOGIC DESCRIPTION =
i é o g
EE Zi;ga gm | = E @
7V CH 81 | _':: ;.:-
| {.’ NOHA  sand: light gray: very fine to fine, trace medium, HER
kB([[| 2M.| with some shell fragments and phosphatic sand, HER
3 ML very silty: soft, wet, sticky. N AL
.:, Sand; light brown; very fine 1o fine, very slity, b V=1 o
:_. SM some clay; soft, wet; few large shell fragments. v N i B =
b bt o A [
P SC N =
l‘ Q E 2 2
i3 £23.7-24.2 ft.: some 1-3 cm laminae of brawn, g A=) =
™\ sandy, clayey silt. —i8 é ';..l‘
25 3| el |00 e7 | & |
// Sift: ollve drab: very thin faint brown to black = =
% very tine phosphatic sand laminae; clayey, some —1— Nmh
% sand to sandy-very fine lo fine, with some P04 v N
% nodules; soft to firm, low plasticity, wel; 5
7 925.0~28.5 ft.: occasional sand pods containlng o
? %t' small shell fragments and some P04 sand S
é decreasing in frequency and size w/depth. =2 o
ar =
/’// Ashley Formalion a
o g
£
7
73
30 4| 62 | 0.0 ez 7 —L
/ Shelby Tube from 30-32.5": top and bottom of
é tube consists of Ashley Fm as abave.
ML
I
%
7
5 [100] 0.0 202
35—
40—
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Appendix B
Geotechnical Data



975 Morrison Drive, Bullding A
Charleston, §.C. 294034237
(803) 723-3808

Fax (803) 723-5374

March 8 1996

EnSafe / Allen and Hoshall

Mr. Peter Bailey

935 Houston Northcut Boulevard, Ste 113
Mount Pleasant, South Carolina, 29464

Reference: Contract N62467-89-D-0318
Lab results for Zones A.B, & E

Attm: Mr. Bailey:

Coastal Engineering and Testing Company (CETCO) is pleased to provide
you with the Shelby tube lab analysis results for Zones A and B. Per your request, we
have attached summary sheets on each of the samples tested, as well as, a summary table
of all the samples in zone A and B. Each Shelby tube was analyzed for percent moisture
(ASTM D-2216), bulk density, porosity, grain size (ASTM D-422), specific gravity
(ASTM D-854), and permeability (ASTM D-5084). Due to the length of the results for
the grain size analysis, they were not included in the summary table attached. However,
the grain size results are included in the attached summary sheets for each sample.

We appreciate the confidence you have placed in CETCO by allowing us
to provide you with these services for your project. If you have any questions regarding
our procedures, please contact our office at your convenience.

Sincerely,'
COASTAL ENGINEERING AND TESTING COMPANY, INC.

(4 B

Clayton Baldwin
Project Engineer

Y foh T

Michael L. Allen, P.E.
Chief Engineer
President

CB/s

Geatschnical / Environmental / Materlals Enginearing & Testing



Table I1I - Suminary Data for Zone E

Sample CETCO |Permeability{ Specific {Unit Weight| Percent Void | Porosity
Number Sample # (k) Gravity (Gs) | (lbs/cu. ft) | Moisture | Ratio (&) (n)
NBCE 55904D 7 - 1.4TEDY 2.68 1257 [ 256 0.672 0.402
NBCE 580001 8 2.10E-06 2.69 125.5 9.9 0472 0.321
NBCE 596004 9 1.55E-06 2.71 127.9 25.6 0.662 0.398
NBCE 018002 10 4.05E-06 2.69 110.4 11.1 0.692 0.409
NBCE 599001 11 7.28E-07 2.69 110.5 12.4 0.708 04i4
NBCE 566001 12 7.95E-08 2.69 - 1355 35.1 0.669 0.401
NBCE 097001 13 4 72E-07 2.67 87.9 102.4 2.838 0.739
NBCE 574002 14 2.86E-06 2.69 106.8 65.3 1.598 0.615
NBCE 538001 15 1.42E-03 2.65 125.3 19.2 0.575 0.365
NBCE5£4002 16 1.95E-03 2.61 119.7 17.9 0.602 0.376
NBCE 100001 17 1.21E-06 2.66 134.5 934 1.389 0.581
NBCE 559004 18 1.18E-03 2.63 131.2 12.2 0.404 0.288
NBCE GDE008 19 1.22E-06 2.67 113.4 104.9 2.014 0.668
NBCE 55904D 20 1.11E-03 2.65 125.7 35.1 0.778 0438
NBCE GDE20D 21 1.21E-06 2.67 110.0 74.8 1.649 0.623
NBCE 53002D 22 1.52E-06 2.69 123.7 37.4 0.866 0.464
NBCE GDE21D 23 4 41E-06 2.69 131.1 61.3 1.067 0.516
NBCE 56601D 24 2.87E-06 2.69 121.5 25.9 0.741 0.426
NBCE GDEI15D 25 5.39E-06 2.71 133.8 20.1 0.520 0.342
NBCE 52601D 26 2.68E-06 2.67 102.0 48.6 1.429 0.588
NBCE 06504D 27 2.67E-05 2.65 110.0 39.7 1.101 0.524
NBCE 55102D 28 2.97E-04 2.65 116.2 38.4 0.970 0.492
NBCE GDE10D-1 29 4.11E-04 2.65 120.5 30.2 0.787 0.440
NBCE 57003D 30 5.31E-05 2.57 109.8 26.3 0.846 0.458
NBCE 58001D 31 4.74E-05 2.55 115.1 30.2 0.803 0.445
NBCE 59604D 32 2.61E-06 2.71 118.1 42.2 1.038 0.509
NBCE GDE10D 33 1.62E-05 2.69 119.3 33.0 0.872 0.466




Test Data For Sample NBCE GDEO008

Sample Date 10/03/95 Page | of 3
Sampte Depth 10.5'-13.0"

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h] = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.15 cm
A= 39.16 sq cm
hl= 975 cm
h2 = 76.4 cm
t= 86400 s

k= 1.22E-06 cms

Specifie Gravity Test Data

Wp= 1575 g
Wpw = 6559 g
Ti 20 Degrees C
Wpws 67781 g
Tx 20 Degrees C
Ws 5 g
K= “1

Wir @Tx = 0.9982343
Wtr @Ti= 0.9982343

Wpw(@Tx 655.9

Gs= 2.6737968 g/cc



‘Test Data For Sample NBCE GDFE008 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sq cm

L= 10.15 cm

Volume = 397.474 cucm

Wt Soil & Tube = 1008 g

Wt Tube = 2854 g

Wt Soil = 7226 g

Unit Weight = 113.44199 Ibs/cu f

Percent Moisture (IVoisture Content) Test Data

Wsw = 500 g
Ws= 244 g
Ww = 256 g
YoM = 104.91803

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass % Pass
(grams) |(grams)

3" 0.00 60.00| 100.0000
112" 0.00 60.00| 100.0000
3/4" 0.00 60.00| 100.0000
3/8" d.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00( 100.0000
#16 0.00 60.00| 100.0000
#30 0.40 59.60| 99.3333
#40 0.30 59.30| 98.8333
#50 0.40 58.90| 98.1667
#100 1.10 57.80| 96.3333
#200 1.30 56.50| 94.1667
Pan 56.50 0.00 0.0000

total 60 g
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Test'Data For Sample NBCE GDEO008 Cont.. Page 3 of 3
Hydrometer Test Data
W(grams)= 90
Time Actual Correct | Corrected | Temp L K D P
(minutes) | Reading Factor Reading Celcius
0 1.035 0 1.035 20 7 0.01365 ERR  [62.681153
2 1.033 0 1.033 20 7.1 0.01365 )0.0242288|59.099373
5 1.031 0 1.031 20 8.1 0.01365 |0.0110565(55.517593
15 1.028 0 1.028 20 8.9 0.01365 0.0040495(50.144923
30 1.026 0 1.026 20 9.4 0.01365 ]0.0021385 |46.563143
60 1.024 0 1.024 20 10 0.01365 |0.0011375|42.981362
250 1.02 0 1.02 20 11 0.01365 |0.0003003135.817802
1440 1.012 0 1.012 20 13.1 0.01365 | 6.21E-05 |21.490681

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (imm)
P - Soil in Suspension {%)

(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data

Porosity= 0.6681967

113.44199

104.91803

55.359689

2.6737968

0.3318033

0.6681967

2.013834]

Ibs/cu ft

%

Ibs/cu £t

Cu cm

cu cm




US STANDARD SIEVE  SIZES

G 43 21/2 13/11/23%¥033 4 6 80 16 D 0 40 50 0V LK L0

e I O A,
Q- | —|— | ——— {1} e = e — -
DO_.__,—.____. - —-——

- I R . i

L | ——— | ="

2

4l - = - e —_

x
G- — — | ——— =] e e —e——

> | e | e | ———m

(¢}

] e e ol el e

n

w _— —— - —_— — | ——

Z

R 10- | —|—| ——— |- =~ {-—]— | ———— |

,- e e — ) Y R RN B

T

w20l -l — | ——— ) U N R D I

O

rl'" A —_ ] —_——— | ———— - - —_— —— ———

Ll

Oy e —— ] - = — e —— | ]
0-|—|—] —— -l —
Ol _ 1 J1l1_ __ .

3
8|
3

_‘_

-1 7} I'(ﬁ-"‘. I T 1T
?:: ';:@_E@‘%ﬂé
I . __i.__-_ 3
[N DR P, ‘ [ N B I
I 1 e

1.0 Ql
GRAIN  SIZE 1N MILLIMETERS

et

AT
i

— ¥
V]

ERaRy
L

0.0 0.005 0.00I

GRAVEL

SAHD

FINES

COARSE | FINE JCO/\RSE MEDIUM | FINE

SILT  SIZES ~[cuay sizes

D2UNG HO.

CLEV. OLEPTH HAT WG | LL rL ™M

CLASSIFICATION

VBLE
GDEOOS
L

GRAIN SIZE DISTRIBUTION

JOB NO. w

B

ErIcdt,

=

MMOCAINY TET S




Test Data For Sample NBCE GDE10D

Sample Date 1/22/98
Sample Depth 35'-37.5"

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test {cm)
h2 = head at end of test (cm)
t = time from hl to h2 (s)

a= 1.67 sq cm

= 10.32 cm

= 39.16 sqcm
hl = 97.5 cm

= 38 cm
t= 25600 s

k= 1.62E-05 cm/s

Specific Gravity Test Data
Wp= 1578 g
Wpw = 656.5 g
Ti 21 Degrees C
Wpws 6785 g
Tx 21 Degrees C
Ws 35 g
K= 0.9998

Wir @Tx = 0.9980233
Wir @Ti = 09980233

Wpw(@Tx 656.5

Gs= 2.6917692 g/cc

Page | of 3



Test Data For Sample NBCE GDE10D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= 10.14 cm
Volume=  397.0824 cucm

Wt Soil & Tube = 10445 g
Wt Tube = 2854 g
Wt Soil = 759.1 g
Unit Weight = 119.2897 ibs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws= 376 ¢
Ww = 124 g
YoM = 32.978723

Sieve Analysis Test Data

Sieve ‘Wt Ret Wt Pass |% Pass
(grams)  |(grams)

3 0.00 60.00( 100.0000
11/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00| 100.0000
#16 0.00 60.00( 100.0000
#30 0.80 59.20| 98.6667
#40 0.30 58.90| 98.1667
#50 0.40 58.50 97.5000
#100 1.90 56.60 94,333
#200 13.10 43.50 72.5000
Pan 43.50 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCE GDE10D Cont... Page 3 of 3
Hydrometer Test Data
W(grams)= 60
Time Actual Correct | Corrected |  Temp L K D P
(minutes) | Reading Factor Reading Celcius
0 1.022 0 1.022 22 10.5 0.01332 ERR 39.399582
2 1.02 0 1.02 22 i 0.01332 | 0.03663 |35.817802
5 1.019 0 1.019 22 1.3 0.01332 |0.0150516|34.026912
15 1.018 0 1.018 22 11.5 0.01332 | 0.005106 |32.236022
30 1.017 0 1.017 22 11.8 0.01332 [0.0026196(30.445132
60 1.016 0 1.016 22 12.1 0.01332 |0.0013431 (28.654242
250 1.013 0 1.013 22 12.9 0.01332 |0.0003437|23.281571
1440 1.009 0 1.009 22 13.9 0.01332 | 6.43E-05 |16.118011

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table

D - Diameter of Soil Particle (mm)

P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

"Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data

Porosity= 0.4659298

119.2897 lbs/cu £t

32.978723 %

89.705854 1Ibs/cu fi

2.6917692

0.5340702 cucm

0.4659298 cucm

0.8724129
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Test Data For Sample NBCE GDE10D-1

Sample Date 1/22/96 Page | of 3
Sample Depth 25'-27.5'
Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (¢cm)
h2 = head at end of test {(cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.32 cm

= 39.16 sqcm
hi = 97.5 cm
2= 58 cm
t= 556 s

k= 4.11E-04 crys

Specific Gravity Test Daia

Wp= 1582 g
Wpw = 6572 g
Ti 20 Degrees C
Wpws 679 g
Tx ¢ 20 Degrees C
Ws 35g
K= |

Wir @Tx = 0.9982343
Wtr @Ti = 0.9982343

Wpw(@Tx 657.2

Gs= 2.6515152 gfcc



Test Data For Sample NBCE GDE10D-1 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= 10.14 ¢m
Volume=  397.0824 cucm

Wt Soil & Tube = 10525 g
Wt Tube = 2854 g
Wt Soil = 767.1 g
Unit Weight = 120.54687 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 384 g
Ww = 116 g
%M = 30.208333

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
(grams)  |(grams)
<

3" 0.00 60.00] 100.0000
11/2" 0.00 60.00( 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00( 100.0000
#4 0.00 60.00( 100.0000
#8 0.00 60.00| 100.0000
#16 0.20 59.80| 99.6667
#30 0.30 59.50 99.1667
#40 0.20 59.30| 98.8333
#50 0.40 5890| 98.1667
#100 14.40 44 .50 74.1667
#200 24.10 20.40| 34.0000
Pan 20.40 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCE GDE10D-1 Cont... Page 3 of 3
Hydrometer Test Data
W(grams)= 60
Time Actual Correct | Corrected| Temp | L K D P
(minutes) | Reading Factor Reading | Celcius
0 1.008 0 £.008 22 14.2 0.01332 ERR 14.327121
2 1.0077 0 1.0077 22 14.4 0.01332 | 0.047952 |13.789854
5 1.0075 0 1.0075 22 14.5 0.01332 | 0.019314 |13.431676
15 1.007 0 1.007 22 14.4 0.01332 ]0.0063936(12.536231
30 1.007 0 1.007 22 14.4 0.01332 |0.0031968 |12.536231
60 1.006 0 1.006 22 14.7 0.01332 |0.0016317(10.745341
250 1.0055 0 1.0055 22 14.85 0.01332 |0.0003956|5.8498955
1440 1.005 0 1.005 22 15 0.01332 | 6.94E-05 |8.9544505

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)
(1.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data

Porosity=  0.4404506

120.54687 lbs/cu ft

30.208333 %

92.579995 |bs/cu ft

2.6515152

0.5595494 cucm

0.4404506 cucm

0.7871522
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Test Data For Sample NBCE GDE15D

Sample Date 1/07/96
Sample Depth 20'-22.5"

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (cm)
h2 = head at end of test {cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.15 cm

= 39.16 sqem
hl = 97.5 cm
h2 = 38 cm
t= 75600 s

k= 5.39E-06 cm/s

Specific Gravity Test Data

Wp = 1572 g
Wpw = 6559 g
Ti 21 Degrees C
Wpws 678 g
Tx 21 Degrees C
Ws 35g
K= 0.9598

Wir @Tx = 0.9980233
Wir @Ti = 0,9980233

Wpw(@Tx  655.9

Gs= 2.7126357 g/ce

Page 1 of 3



Test Data For Sample NBCE GDE15D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqgcm

L= 10.15 cm

Volume = 397.474 cucm

Wt Soil & Tube = 1138 g

Wt Tube = 286 g

Wt Soil = 852 g

Unit Weight = 153.75667 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 4163 g
Ww = 83.7 g
%M = 20.105693

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass  |% Pass
(grams) _[(grams)

3" 0.00 60.00( 100.0000
11/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00( 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00| 100.0000
#16 0.20 59.80| 99.6667
#30 1.80 58.00| 96.6667
#40 2.00 56.00| 93.3333
#50 3.90 52.10| 86.8333
#100 36.20 15.90| 26.5000
#200 7.70 8.20| 13.6667
Pan 8.20 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCE GDE15D Cont...

Page 3 of 3
Hydrometer Test Data
W(grams)= 90
Time Actual Correct | Corrected | Temp L K D P
(minutes) | Readin Factor Reading | Celcius
0 1.002 0 1.002 20 15.8 0.01344 ERR  |3.5817802
2 1.0015 0 1.0015 20 159 0.01344 | 0.053424 |2.6863351
5 1.001 0 1.001 20 16 0.01344 | 0.021504 [1.7908901
15 1.001 0 1.001 20 16 0.01344 | 0.007168 [1.7908901
30 1.001 0 1.001 20 16 0.01344 | 0.003584 |1.7908901
60 1.001 0 1.001 20 16 0.Q1344 | 0.001792 | 1.7908901
250 1.001 0 1.001 20 16 0.01344 [0.0004301 | 1.7908901
1440 1.001 0 1.001 20 16 0.01344 | 7.47E-05 | 1.7908901

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data
Wet Unit Weight = 133.75667 Ibs/cu ft

Percent Moisture = 20.105693 %

Dry Unit Weight = 111.36581 [bs/cu ft
Gs= 2.7126357
Volume Solids = 0.6579241 cucm

Volume Voids = 0.3420759 cucm

Void Ratio = 0.5199321
Porosity Test Data

Porosity= 0.3420759
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Test Data For Sample NBCE GDE20D

Sample Date 1/09/96
Sample Depth 70'-72.5"

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test {(cm)
h2 = head at end of test (cm)
t = time from h1 to h2 (s)

a= 1.67 sqcm

= 10.15 cm
A= 39.16 sqcm
hl = 97.5 cm
h2 = 76.5 cm
t= 86400 s

k= 1.21E-06 cm/s

Specific Gravity Test Data
Wp = 1573 g
Wpw = 6559 g
Ti 21 Degrees C
Wpws 6778 g
Tx 21 Degrees C
Ws 35¢g
K= 0.9998

Wtr @Tx = 0.9980233
Wir @Ti= 0.9980233

Wpw{@Tx 655.9

Gs= 2.6712214 g/cc

Page 1 of 3



Test Data For Sample NBCE GDE20D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm

L= 10.15 cm

Volume = 397.474 cucm

Wt Soil & Tube = 986 g

Wt Tube = 2853 g

Wt Soil = 700.7 g

Unit Weight = 110.00387 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 286 g
Ww = 214 g
%M = 74.825175

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass % Pass
(grams) 5)

3" 0.00 60.00| 100.0000
11/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.09| 100.0000
#16 0.00 60.00( 100.0000
#30 0.00 60.00( 100.0000
#40 0.00 60.00| 100.0000
#50 0.20 59.80| 99.6667
#100 1.20 58.60| 97.6667
#200 0.40 58.20 97.0000
Pan 58.20 0.00 0.0000

total 60 g

Page 2 of 3



Hydrometer Test Data

Test Data For Sample NBCE GDE20D Cont...

Page 3 of 3

W(grams)= 90
Time Actual | Correct | Corrected | Temp L K D P
minutes) | Reading Factor Readin Celcius
0 1.017 0 1.017 20 11.8 0.01365 ERR 30.445132
2 1.016 0 1.016 20 12.1 0.01365 (0.0412913}28.654242
5 1.016 0 1.016 20 12.1 0.01365 (0.0165165|28.654242
15 1.0152 0 1.0152 20 122 0.01365 | 0.005551 |27.221529
30 1.015 0 1.015 20 12.3 0.01365 |0.0027983 |26.863351
60 1.014 0 1.014 20 12.6 0.01365 |0.0014333125.072461
250 1.014 0 1.014 20 12.6 0.01365 | 0.000344 |25.072461
1440 1.013 0 1.013 20 12.9 0.01365 | 6.11E-05 |23.281571

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table

D - Diameter of Soit Particle (mm)

P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs =

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data

Porosity=  0.6225064

110.00387 lbs/cu fi

74.825175 %

62.922216 lbs/cu fi

2.6712214

0.3774936 cucm

0.6225064 cucm

1.6490519
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Test Data For Sample NBCE GDE21D

Sample Date 12/15/95
Sample Depth §5'-57.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from h1 to h2 (s)

a= 1.67 sqcm
L= 10.15 ecm
= 39.16 sqcm

hl = 97.5 cm

h2 = 42 cm
t= 82560 s

k= 4.41E-06 cm/s

Specific Gravity Test Data

Wp = 1578 g
Wpw = 6559 g
Ti 20 Degrees C
Wpws 6779 g
Tx 20 Degrees C
Ws 35g
K= “1

Wir @Tx = 0.9982343
Wtr @Ti= 0.9982343

Wpw(@Tx 655.9

Gs= 2.6923077 g/cc

Page | of 3



Test Data For Sample NBCE GDE21D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqgcm

L= . 10.15 cm

Volume = 397.474 cucm

Wt Soil & Tube = 1125 g

Wt Tube = 290 g

Wt Soil = 835 g

Unit Weight = 131.08782 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 310 g
Ww = 190 g
%M = 61.290323

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass | % Pass
ams) |(grams)

3" 0.00 60.00| 100.0000
11/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00| 100.0000
#16 0.00 60.00| 100.0000
#30 0.00 60.00| 100.0000
#40 0.00 60.00| 100.0000
#50 0.00 60.00| 100.0000
#100 0.10 59.90 90,8333
#200 2.20 57.70| 96.1667
Pan 57.70 0.00 0.0000

total 60

uQ

Page 2 of 3



Test Data For Sample NBCE GDE21D Cont...

Page 3 of 3
Hydrometer Test Data
W(grams)= 90
Time Actual Correct | Corrected | Temp L K b P
minutes Reading Factor Reading Celcius
0 1.014 § 1.014 20 12.6 0.01344 ERR  [25.072461
2 1.0135 0 1.0135 20 12.7 0.01344 | 0.042672 |24.177016
5 1.0135 0 1.0135 20 12.7 0.01344 (0.0170688 [24.177016
15 1.012 0 1.012 20 13.1 0.01344 10.005868821.490681
30 1.011 0 1.011 20 13.4 0.01344 10.0030016/19.699791
60 1.0105 0 1.0105 20 13.5 0.01344 | 0.001512 | 18.804346
250 1.0105 0 1.0105 20 13.5 0.01344 |0.0003629 | 18.804346
1440 1.004 0 1.004 20 15.2 0.01344 | 7.09E-05 |7.1635604

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspenston (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data

Porosity=  0.5162235

131.08782 Ibs/cu ft

61.290323 %

81.274448 lbs/cu fi

2.6923077

0.4837765 cucm

0.5162235 cucm

1.0670703
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Test Data For Sample NBCE 018002

Sample Date 10/16/95
Sample Depth 10'-12.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from hl to h2 (5)

a= 1.67 sqcm
L= 10.32 cm
A= 39.16 sqcm
hl= 97.5 cm
2= 44 cm
t= 86400 s

k= 4.05E-06 cm/s

Specific Gravity Test Data

Wp = 1575 g
Wpw = 6553 g
Ti 19 Degrees C
Wpws $77.3 g
Tx 19 Degrees C
Ws 35g
K= 1.0002

Wir @Tx = 0.9984347
Wir @Ti = 09984347

Wpw(@Tx, 655.3

Gs= 2.6928462 g/cc

Page | of 3



Test Data For Sample NBCE 018002 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= 10.14 cm
Volume=  397.0824 cucm

Wt Soil & Tube = 989.6 g
Wt Tube = 2873 g
Wt Soil = 7023 g
Unit Weight = 110.36379 lbs/cu ft

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 450 ¢
Ww = 50 g
%M = 11111111

Sieve Analysis Test Data

Sieve Wt Ret ‘Wt Pass  |% Pass
(grams) | (grams)

3" 0.00 65.00( 100.0000
112" 0.00 65.00] 100.0000
3/4" 0.00 65.00( 100.0000
3/8" 0.00 65.00| 100.0000
#4 0.00 65.00( 100.0000
H8 0.00 65.00| 100.0000
#16 0.00 65.00( 100.0000
#30 0.00 65.00| 100.0000
#40 1.00 64.00) 98.4615
#50 1.30 62.70| 96.4615
#100 1.80 60.90| 93.6923
#200 16.00 44 90 69.0769
Pan 44 .90 0.00 0.0000

total 65

uQ

Page 2 of 3



Test Data For Sample NBCE 018002 Cont... Page 3 of 3
Hydrometer Test Data
W(grams)= 65
Time Actual Correct | Corrected | Temp L K D P
(minutes) | Reading Factor Reading | Celcius
0 1.016 0 1.016 20 0.1382 ERR  |28.654242
2 1.015 0 1.015 20 12.3 0.1382 | 0.424965 |26.86335]
5 1.015 0 1.015 20 12.3 0.1382 | 0.169986 |26.863351
15 1.0145 0 1.0145 20 12.45 0.1382 | 0.057353 |25.967906
30 1.013 0 1.013 20 12.9 0.1382 | 0.029713 |23.281571
60 1.012 0 1.012 20 13.1 0.1382 |0.0150868 |21.490681
250 1.01 0 1.01 20 13.7 0.1382 [0.0037867(17.908901
1440 1.009 0 1.009 20 13.9 0.1382 | 0.000667 |16.118011

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table

D - Diameter of Soil Particle (mm)

P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids = ¢

Void Ratio =

Porosity Test Data

Porosity= 0.4088836

110.36379 |bs/cu f

11111111 %

99.327414 lbs/cu ft

2.6928462

0.5911164 cucm

0.4088836 cucm

0.6917142
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Test Data For Sample NBCE 06504D

Sample Date 1/19/96
Sample Depth 45-47.5

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.32 cm

= 39.16 sqcm
hl = 97.5 cm
h2 = 50 cm
t= 11000 s

k= 2.67E-05 cmv/s

Specific Gravity Test Data

Wp= 1578 g
Wpw = 656 ¢
Ti 21 Degrees C
Wpws 6778 g
Tx 21 Degrees C
Ws 35g
K= 0.9998

Wtr @Tx = 0.9980233
Wir @Ti= 0.9980233

Wpw(@Tx 656

Gs= 2.6509848 g/cc

Page | of 3



Test Data For Sample NBCE 538001 Cont.. Page 2 of 3

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= 10.14 ¢cm
Volume=  397.0824 cucm

Wt Soil & Tube = 990 ¢
Wt Tube = 2902 g
Wt Soil = 6998 g
Unit Weight = 109.97093 Ibs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 358 g
Ww = 142 ¢
%M = 39.664804

Sieve'Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
(grams) __|(grams)
<

3" 0.00 60.00| 100.0000
1 172" 0.00 60.00| 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00] 100.0000
#16 0.00 60.00| 100.0000
#30 0.20 59.80 80.6667
#40 0.10 59.70 39.5000
#50 0.30 59.40 99.0000
#100 11.60 47.80 79.6667
#200 13.00 34.80 58.0000
Pan 34.80 0.00 0.0000

total 60 g



Test Data For Sample NBCB 538001 Cont...

Page 3 of 3
Hydrometer Test Data
W(grams)= 60
Time Actual Correct | Corrected ! Temp L K D P
(minutes) | Reading Factor Reading Celcius
0 1.015 0 1.015 22 12.3 0.01332 ERR  |26.863351
2 1.014 0 1.014 22 12.6 0.01332 | 0.041958 (25.072461
5 1.013 0 1.013 22 12.9 0.01332 {0.0171828|23.281571
15 1.011 0 1.011 22 13.4 0.01332 |0.0059496|19.699791
30 1.0105 0 1.0105 22 13.7 0.01332 [0.0030414 |18.804346
60 1.01] 0 1.01 22 13.7 0.01332 {0.0015207|17.908901
250 1.008 0 1.008 22 14.2 0.01332 |0.0003783|14.327121
1440 1.006 0 1.006 22 14.7 0.01332 | 6.8E-05 |10.745341

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)
(i.e., % of Sotl Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids = <

Void Ratio =

Porosity Test Data

Porosity= 0.5240086

109.97093 lbs/cu fi

39.664804 %

78.739184 lbs/cu ft

2.6509848

0.4759914 cucm

0.5240086 cucm

1.1008784
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Test Data For Sample NBCE 097001

Sample Date 10/11/95
Sample Depth 10'-12.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cnvs)
a = cross sectional area of burette (5q cm)
L =length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (cm)
h2 = head at end of test (cm)
t =time from hl to h2 (s)

a= 1.67 sqcm

= 1032 cm
A= 39.16 sqcm
hi= 97.5 cm
h2= 80.99 cm
t= 172800 s

k= 472E-07 cm/s

Specific Gravity Test Data

Wp = 1578 g

Wpw = 656.8 g
Ti 22 Degrees C
Wpws 6‘78.7 g
Tx 22 Degrees C
Ws 5 ¢
K= 0.9996

Wtr @Tx = 0.9978019
Witr @Ti= 0.9978019

Wpw(@Tx 656.8

Gs= 2.670687 gfcc

Page 1 of 3



Test Data For Sample NBCE 574002 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sq cm
L= 10.14 cm
Volume= 397.0824 cucm

Wt Soil & Tube = 8495 g
W1 Tube = 2902 g
Wt Soil = 5593 g
Unit Weight = 87.891883 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 247 g
Ww = 253 g
YoM = 102.42915

Sieve Analysis Test Data

Sieve Wit Ret Wt Pass |% Pass
(gramsz (grams)

3" 0.00 60.00| 100.0000
1 1/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00; 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00! 100.0000
#16 0.00 60.00| 100.0000
#30 0.00 60.00| 100.0000
#40 0.00 60.00| 100.0000
#50 0.00 60.00| 100.0000
#100 0.50 59.50 99.1667
#200 1.00 58.50 97.5000
Pan 58.50 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCE 097001 Cont... Page 3 of 3
Hydrometer Test Data
W(grams)= 60
Time Actual Correct | Corrected | Temp L K D P
minutes) | Reading Factor Reading Celcius
0 1.024 0 1.024 21 10 0.01348 ERR [42.981362
2 1.024 0 1.024 21 10 0.01348 0.0337 ([42.981362
5 1.025 0 1.023 21 10.2 0.01348 [0.0137496(41.190472
15 1.0225 0 1.0225 21 10.3 0.01348 [0.0046281]40.295027
30 1.021 0 1.021 21 10.7 0.01348 |0.0024039|37.608692
60 1.021 0 1.021 21 10.7 0.01348 | 0.001202 |37.608692
250 1.021 0 1.021 21 10.7 0.01348 |0.0002885|37.608692
1440 1.019 0 1.019 21 11.3 0.01348 | 5.29E-05 |34.026912

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table

D - Diameter of Soil Particle (mm)

P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids

Void Ratio =

I
o

Porosity Test Data

Porosity= 0.7394638

87.891883 Ibs/cu ft

102.42915 %

43.41859 Ibs/cu ft

2.670687

0.2605362 cucm

0.7394638 cucm

2.8382377
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Test Data For Sample NBCE 100001

Sample Date 10/12/95
Sample Depth 9.8'-12.3"

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cin)
L = length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from h1 to h2 (s)

a= 1.67 sqcm

= 10.15 cm
A= 39.16 sqcm
hl = 97.5 cm
h2 = 76.5 cm
t= 86400 s

" k= 1.21E-06 cm/s

Specific Gravity Test Daia

Wp = 1576 g

Wpw = 6559 ¢
Ti 20 Degrees C

Wpws 67175 g
Tx ¢ 20 Degrees C

Ws 35 g

r—

K=
Wir @Tx = 0.9982343
Wtr @Ti = 0.9982343

Wpw(@Tx  655.9

Gs= 2.661597 gfcc

Page | of 3



Test Data For Sample NBCE 100001 Cont.. Page 2 of 3

Unrit Weight (Bulk Density) Test Data

A= 39.16 sqcm

L= 10.15 cm

Volume = 397.474 cucm

Wt Soil & Tube = 1142 g

Wt Tube = 2855 ¢

Wt Soil = 856.5 g

Unit Weight = 13446313 Ibs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 2585 ¢g
Ww = 2415 g
%M = 93.423598

Sieve Anaiysis Test Data

Sieve Wt Ret Wt Pass |% Pass
{grams) (grams)
9

3" 0.00 60.00| 100.0000
1 1/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00| 100.0000
#16 0.00 60.00| 100.0000
#30 0.10 5990| 99.8333
#40 0.10 59.80| 99.6667
#50 0.10 59.70] 99.5000
#100 0.50 59.20 98.6667
#200 0.30 58.90) 98.1667
Pan 58.90 0.00 0.0000

total 60 g



Test Data For Sample NBCE 100001 Cont... Page 3 of 3
Hydrometer Test Data
W(grams)= 90
Time Actual | Correct |Comected| Temp | L K D P
minutes) | Reading Factor Reading | Celcius
0 1.037 0 1.037 20 6.5 0.01386 ERR 66.262934
2 1.035 0 1.035 20 7 0.01386 | 0.024255 |62.681153
5 1.033 0 1.033 20 7.6 0.01386 |0.010533659.099373
15 1.031 0 1.031 20 8.1 0.01386 0.0037422|55.517593
30 1.029 0 1.029 20 8.6 0.01386 {0.0019866|51.935813
60 1.028 0 1.028 20 8.9 0.01386 | 0.001028 |50.144923
250 1.028 0 1.028 20 89 0.01386 |0.0002467150.144923
1440 1.02 0 1.02 20 11 0.01386 | 5.29E-05 |35.817802

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

<

Porosity Test Data

Porosity= 0.5814312

134.46313 lbs/cu fi

93.423598 %

69.517441 Ibs/cu ft

2.661597

0.4185688 cucm

0.5814312 cucm

1.3890633
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Test Data For Sample NBCE 52601D

Sample Date 1/04/96
Sample Depth 60'-62.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cmv/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.32 cm
= 39.16 sqcm
ht= 97.5 cm
= 35 cm
t= 168000 s

k= 2.68E-06 cm/s

Specific Gravity Test Data

Wp= 1579 g
Wpw = 6563 g
Ti 21 Depgrees C
Wpws 678.2 g
Tx . 21 Degrees C
Ws 35 g
K= 0.9998

Witr @Tx = 0.9980233
Wir @Ti= 0.9980233

Wpw(@Tx 656.3

Gs= 2.6712214 glec

Page t of 3



‘Test Data For Sample NBCE 52601D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= 10.14 cm
Volume= 397.0824 cucm

Wt Soil & Tube = 9385 g
Wt Tube = 2897 ¢
Wt Soil = 648.8 g
Unit Weight = 101.95647 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 3365 g
Ww = 1635 g
%M = 48.58841

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass 1% Pass
{grams) |( s)
v

3" 0.00 60.00| 100.0000
11/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00/ 100.0000
3/8" 0.00 60.00| 100.0000
#a4 0.00 60.00| 100.0000
#8 0.00 60.00| 100.0000
#16 0.00 60.00| 100.0000
#30 0.00 60.00| 100.0000
#40 0.00 60.00; 100.0000
#50 0.10 59.90 99,8333
#100 0.60 59.30 98.8333
#200 3.90 5540 02.3333
Pan 55.40 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCE 52601D Cont...

Page 3 of 3
Hydrometer Test Data
W(grams)= 60
Time Actual Correct | Corrected | Temp L K D P
(minutes) | Reading Factor | Reading | Celcius
0 1.023 0 1.023 20 10.2 0.01365 ERR  [41.190472
2 1.021 0 1.021 20 10.7 0.01365 |0.0365138|37.608692
5 1.02 0 1.02 20 11 0.01365 | 0.015015 |35.817802
15 1.018 0 1.018 20 11.5 0.01365 |0.0052325(32.236022
30 1.017 0 1.017 20 11.8 0.01365 ]0.0026845130.445132
60 1.015 0 1.015 20 12.3 0.01365 |0.0013991 |26.863351
250 1.013 0 1.013 20 12.9 0.01365 |0.0003522|23.281571
1440 1.01 0 1.01 20 13.7 0.01365 [ 6.49E-05 [17.908901

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

. Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =
<

Void Ratio =

Porosity Test Data

Porosity= 0.5883431

101.95647 Ibs/cu £

48.58841 %

68.616705 Ibs/cu ft

2.6712214

0.4116569 cucm

0.5883431 cucm

1.4292075
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Test Data For Sample NBCE 53002D

Sample Date 10/12/95
Sample Depth 55'-57.5'

Sample Test Data
Permeability Test Data

k = coefficient of permeability (cm/s)

a = cross sectional area of burette (sq cm)
L = length of specimen (cm)

A = cross sectional area of specimen

hl = head at beginning of test {cm)

h2 = head at end of test (cm)

t = time from hl to h2 (5)

= 1.67 sqcm
L= 10.15 cm
A= 39.16 sqgcm
hi = 97.5 cm
h2 = 72 cm
1= 86400 s

k= 1.52E-06 cm/s

Specific Gravity Test Data

Wp= 1574 g
Wpw = 6559 g
P Ti 19 Degrees C
Tx 19 Degrees C
Ws 35¢g
K= 1.0002

Wir @Tx = 0.9984347
Wir @Ti = 0.9984347

pr(@Tx', 655.9

Gs= 2.6928462 glcc

Page | of 3



'Test Data For Sample NBCE 53002D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm

L= 10.15 cm

Volume = 397.474 cucm

Wt Soil & Tube = 1078 g

Wt Tube = 2899 g

Wt Soil = 788.1 g

Unit Weight = 123.72492 |bs/cu ft

Percent Moisture (Moisture Content) Test Data

%M = 37.362637

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |9 Pass
(grams) __|(grams)

3" 0.00 60.00| 100.0000
11/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00{ 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00( 100.0000
48 0.00 60.00| 100.0000
#16 0.00 60.00| 100.0000
#30 0.00 60.00| 100.0000
#40 0.00 60.00| 100.0000
#50 0.00 60.00| 100.0000
#100 0.10 59.90| 99.8333
#200 2.20 57.70| 96.1667
Pan 57.70 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCE 53002D Cont.. Page 3 of 3
Hydrometer Test Data
W(grams)= 90
Time Actual Correct | Corrected | Temp L K D P
minutes) | Reading Factor Reading Celcius
0 1.013 0 1.013 21 12.9 0.01328 ERR  [23.281571
2 1.0125 0 1.0125 21 13 0.01328 | 0.04316 |22.386126
5 1.0125 0 1.0125 21 13 0.01328 | 0.017264 |22.386126
15 1.011 0 1.011 21 13.4 0.01328 10.0059317(19.699791
30 1.0105 0 1.0105 21 13.5 0.01328 | 0.002988 | 18.804346
60 1.01 0 1.01 21 13.7 0.01328 10.0015161|17.908901
250 1.009 0 1.009 21 16.3 0.01328 |0.000432916.118011
1440 1.008 0 1.008 21 14.2 0.01328 | 6.55E-05 | 14.327121

L - Effective Depth Of Hydrometer {(cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Umit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data®

Porosity= 0.4639659

123.72492 |bs/cu &

37.362637 %

90.071744 lbs/cu £t

2.6928462

0.5360341 cucm

0.4639659 cucm

0.8655529
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Test Data For Sample NBCE 538001

Sample Date 11/09/95 Page 1 of 3
Sample Depth 7.5'-9.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cmv/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test (cm)
h2 = head at end of test {cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.32 cm

= 39.16 sqcm
hl = 97.5 cm
h2 = 45 cm
t= 240 s

k= 142E-03 cm/s

Specific Gravity Test Data

Wp = 1578 g
Wpw = 656.5 g
Ti 21 Degrees C
Wpws 6783 g
Tx « 21 Degrees C
Ws 35¢g
K= 0.9998

Wir @Tx = 0.9980233
Wtir @Ti1 = 0.9980233

Wpw(@Tx 656.5

Gs= 2.6509848 g/cc



Test Data For Sample NBCE 538001 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= 10.14 cm
Volume= 397.0824 cucm

Wt Soil & Tube = 10825 g
Wit Tube = 2854 g
Wt Soil = 797.1 g
Unit Weight = 125.26126 lbs/eu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws= 4193 g
Ww = 807 g
%M = 19.246363

Sieve Analysis Test Data

Sieve ‘Wt Ret Wt Pass |% Pass
(grams) _|{grams)
<
3" 0.00 60.00| 100.0000
11/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#3 0.00 60.00( 100.0000
#16 0.00 60.00| 100.0000
#30 0.00 60.00{ 100.0000
#40 0.30 59.70| 99.5000
#50 0.90 58.80| 98.0000
#100 42.40 16.40 27.3333
#200 9,40 7.00 11.6667
Pan 7.00 0.00 0.0000
total 60 g

Page 2 of 3



Hydrometer Test Data

W(grams)= 60

Test Data For Sample NBCE 538001 Cont...

Page 3 of 3

Time Actual | Correct | Corrected | Temp L K D P
(minutes) | Reading Factor Reading Celcius

0 1.002 0 1.002 22 15.8 0.01332 ERR 3.5817802
2 1.002 0 1.002 22 15.8 0.01332 | 0.052614 [3.5817802
5 1.0015 0 1.0015 22 15.9 0.01332 |0.0211788(2.6863351
15 1.0013 0 1.0013 22 15.9 0.01332 |0.0070596|2.3281571
30 1.0012 0 1.0012 22 15.9 0.01332 |0.0035298(2.1490681
60 1.0012 0 1.0012 22 15.9 0.01332 |0.0017649)2.1490681
250 1.0012 0 1.0012 22 15.9 0.01332 |0.0004236|2.1490681
1440 1.0012 0 1.0012 22 159 0.01332 | 7.35E-05 |2.1490681

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table

D - Diameter of Soil Particle (mm)

P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

<

Porosity Test Data

Porosity= 03649911

125.26126 [bs/cu i

19.246363 %

105.04409 tbs/cu f

2.6509848

0.6350089 cucm

0.3649911 cucm

0.5747812
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Test Data For Sample NBCE 55102D

Sample Date 12/15/95
Sample Depth 35'-37.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L =length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from h1 to h2 (s)

a= 1.67 sqcm
L= 1032 cm
A= 39.16 sqcm
hl= 97.5 cm
h2= 51 cm
t= 960 s

k= 2.97E-04 cm/s

Specific Gravity Test Data

Wp= 1578 g
Wpw = 656.5 g
Ti 21 Degrees C
Wpws 6783 g
Tx 21 Degrees C
Ws 35¢g
K= 0.9998

Wtr @Tx = 0.9980233
Wir @Ti = 0.9980233

Wpw(@Tx 656.5

Gs= 2.6509848 g/cc

Page | of 5



Test Data For Sample NBCE 55102D Cont..

Unit Weight (Bulk Density) Test Datn

A= 39.16 sqcm
L= 10.14 cm
Volume= 397.0824 cucm

Wt Soil & Tube = 1026 g
Wt Tube = 2865 g
Wt Soil = 7395 g
Unit Weight = 116.20963 Ibs/cu ft

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 3613 g
Ww = 1387 g
YoM = 38.38915

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
(grams) __|(grams)
19

3" 0.00 60.00( 100.0000
1 172" 0.00 60.00( 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00| 100.0000
) 0.00 60.00| 100.0000
#38 0.00 60.00| 100.0000
#16 0.60 59.40| 99.0000
#30 0.20 59.20 98.6667
#40 0.10 59.10 98.5000
#50 0.20 58.90) 98.1667
#100 2.80 56.10 93.5000
#200 19.70 36.40 60.6667
Pan 36.40 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCB 55102D Cont...

Page 3 of 3
Hydrometer Test Data
W(grams)= 60
Time Actual Correct | Corrected | Temp L K D p
(minutes) | Reading Factor Reading | Celcius
0 1.013 0 1.013 22 12.9 0.01332 ERR  |23.281571
2 1.0125 0 1.0125 22 13 0.01332 | 0.04329 |22.386126
5 1.012 0 1.012 22 13.1 0.01332 [0.0174492|21.490681
15 1.011 0 1.011 22 13.4 0.01332 |0.0059496|19.699791
30 1.01 0 1.01 22 13.7 0.01332 ]0.0030414 |17.908901
60 1.009 0 1.009 22 13.9 0.01332 |0.0015429|16.118011
250 1.007 0 1.007 22 14.4 0.01332 |0.0003836112.536231
1440 1.005 0 1.005 22 15 0.01332 | 6.94E-05 |8.9544505

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

G'S=

Volume Solids =

Volume Voids = ‘

Void Ratio =

Porosity Test Data

Porosity= 0.4923689

116.20963 1bs/cu fi

38.38915 %

83.973081 lbs/cu fi

2.6509848

0.5076311 cucm

0.4923689 cu cm

0.9699343
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Test Data For Sample NBCE 559004

Sample Date 11/13/95
Sample Depth 9.5'-11.5

Sample Test Data
Permenbility Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette {sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.15 cm
A= 39.16 sgcm
hl= 97.5 cm
h2 = 36.54 cm
t= 360 s

k= 1.18E-03 cm/s

Specific Gravity Test Data

Wp = 1574 ¢
Wpw = 655.9 g
Ti 21 Degrees C
Wpws 6776 g
Tx 21 Degrees C
Ws 35¢g
K= 0.9998

Wir @Tx = 0.9980233
Wir @Ti= 0.9980233

Wpw{@Tx 655.9

Gs= 2.6310526 g/cc

Page | of 3



Test Data For Sample NBCE 559004 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm

L= 10.15 em

Volume = 397.474 cucm

Wt Soil & Tube = 1121 g

Wt Tube = 2853 g

Wt Sail = 835.7 g

Unit Weight = 131.19771 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 4455 g
Ww = 545 g
%M = 12.233446

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
(grams) _ |(grams)
<

3" 0.00 60.00| 100.0000
11/2" 0.00 60.00( 100.0000
3/4" 0.00 60.00{ 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00( 100.0000
#16 1.80 58.20| 97.0000
#30 7.20 51.00| 85.0000
#40 4.50 46.50( 77.5000
‘#50 7.10 3040 65.6667
#100 19.50 19.90| 33.1667
#200 3.20 16.70 27.8333
Pan 16.70 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCE 559004 Cont...

Page 3 of 3
Hydrometer Test Data
W(grams)= 90
Time Actual Correct | Corrected | Temp L K D P
{minutes) | Reading Factor Reading Celcius
0 1.009 0 1.009 21 13.9 0.01348 ERR 16.118011
2 1.0085 0 1.0085 21 14 0.01348 | 0.04718 |15.222566
5 1.0084 0 1.0084 21 14.] 0.01348 [0.0190068 | 15.043477
15 1.0084 0 1.0084 21 14.1 0.01348 |0.0063356|15.043477
30 1.008 0 1.008 21 14.2 0.01348 |0.0031903|14.327121
60 1.008 0 1.008 21 14.2 0.01348 [0.0015951{14.327121
250 1.007 0 1.007 21 14.4 0.01348 |0.0003882|12.536231
1440 1.007 0 1.007 2] 14.4 0.01348 | 6.74E-05 |12.536231

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table

D - Diameter of Soil Particle (mm)

P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

<

Porosity Test Data

Porosity= 0.2879838

131.19771 Ibs/cu ft

12.233446 %

116.89716 Ibs/cu ft

2.6310526

0.7120162 cucm

0.2879838 cucm

0.4044625
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Test Data For Sample NBCE 55904D
Sample Date 12/04/95
Sample Depth 22.5'-25'
Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h] = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.32 cm
A= 39.16 sqgcm
hl = 97.5 cm
h2 = 64 cm
t= 1256 s

k= 1.47E-04 cm/s

Specific Gravity Test Data

Wp = 1574 g
Wpw = 6559 g
Ti 18.5 Degrees C
Wpws 6778 g
Tx 19.1 Degrees C
Ws 35 g
K= 1.0002

Wir @Tx = 0.9984347
Wir @Ti = 0.9985233

Wpw(@Tx 655.85577

Gs= 2.6813437 p/cc

Page | of 3



Test Data For Sample NBCE 55904D Cont..
nit ght (Bulk Density) Test Data

v = 39.16 sq cm
= 10.32 cm
‘olume= 404.1312 cucm

Vit Soil & Tube = 1100.t
VI Tube = 2859
Vi Soil = 814.2

ra 02 Ug

it Weight = 125.7168 lbs/cu fi

ercent Moisture (Moisture Content) Test Data

Isw = 500 g
/5= 398 g
W= 102 o
M- 25.628141

ieve Analysis Test Data

Ve Wt Ret Wt Pass  |% Pass
3 {grams}  |{grams)

0.00 90.00( 100.0000
[ 2" 0.0C 90.00( 100.0000
5" 0.60 G0.00( 100.0000
3" 0.00 50.00| 100.0000
| 0.60 G0.00( 100.0000
3 0.0C G0.00( 100.0000
16 0.600 G0.00| 100.0000
0 0.00 90.00| 100.0000
10 3325 86.75( 96.3889
W 525 81.50| 90.5556
a0 8.20 73.30| B8l.4444
00 10.60 62.70| 69.6667
an 62.70 0.00 0.0000

total 90 g
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Test Data For Sample NBCE 55904D

Sample Date 12/04/95

Page | of 5
Sample Depth 29'-31.5"

Sample Test Data

Permeability Test Data
k = coefficient of permeability (cm/s)

= cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
= 10.15 ecm
= 39.16 sgcm
hl = 97.5 cm
= 36.7 cm
t= 380 s

k= 1.11E-03 cm/s

Specific Gravity Test Data

Wp= 1575 g
Wpw = 6559 g
Ti 22 Degrees C
Wpws 6777 g
Tx 22 Degrees C
Ws 35¢g
K= 0.9996

Wir @Tx = 0.9978019
Wir @Ti = 0.9978019

Wpw(@Tx 655.9

Gs= 2.6504545 g/ce



Test Data For Sample NBCE 55904D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm

L= 10.15 cm

Volume = 397.474 cucm

Wt Soil & Tube = 1086 g

Wt Tube = 2855 g

Wt Soil = 800.5 g

Unit Weight = 125.67162 Ibs/cu ft

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws= 370 g
Ww = 130 g
YoM = 35.135135

"Sieve Analysis Test Data

Sieve Wt Ret Wt Pass | % Pass
(grams)  |(grams)

3" 0.00 60.00| 100.0000
1 1/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00( 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00( 100.0000
#16 0.00 60.00( 100.0000
#30 0.20 59.80| 99.6667
#40 0.10 59.70| 99.5000
#50 0.20 59.50| 99.1667
#100 1.60 57.90| 96.5000
#200 9.10 48.80| 81.3333
Pan 48.80 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCE 55904D Cont... Page 3 of 3
Hydrometer Test Data
W(grams)= 90
Time Actual Correct | Corrected | Temp L K D P
(minutes Reading Factor Reading | Celcius
0 1.02 0 1.02 22 i 0.01332 ERR |35.817802
2 1.018 0 1.018 22 11.5 0.01332 | 0.038295 |32.236022
5 1.017 0 1.017 22 11.8 0.01332 10.0157176(30.445132
15 1.015 0 1.015 22 12.3 0.01332 |0.005461226.863351
30 1.014 0 1.014 22 12.6 0.01332 |0.0027972|25.072461
60 1.012 0 1.012 22 13.1 0.01332 |0.0014541 |21.490681
250 1.01 0 1.01 22 13.7 0.01332 | 0.000365 |17.908901
1440 1.007 0 1.007 22 14.4 0.01332 | 6.66E-05 |12.536231

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table

D - Diameter of Soil Particle (mm)

P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Tes

Porosity= 0.4377053

t Data

125.67162 lbs/cu ft

35.135135 %

92.996996 lbs/cu fi

2.6504545

0.5622947 cucm

0.4377053 cucm

0.7784269
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Test Data For Sample NBCE 566001

Sample Date 10/06/95
Sample Depth 10.2'-12.7"

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.32 cm
A= 39.16 sqcm
hl = 97.5 cm
h2 = 94.5 cm
= 172800 s

k= 7.95E-08 cm/s

Specific Gravity Test Data

Wp = 1582 g

Wpw = 656.1 g
Ti 22 Degrees C

Wpws 678.1 g
Tx 22 Degrees C

Ws 35g

<
K= 0.9996

Wir @Tx = 0.9978019
Wtr @Ti = 0.9978019

Wpw(@Tx 656.1

Gs= 2.6912308 g/cc

Page | of 3



Test Data For Sample NBCE 566001 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= i0.14 cm
Volume=  397.0824 cucm

Wt Soil & Tube = 11552 ¢
Wt Tube = 2902 g
Wt Soif = 865 g
Unit Weight = 135.93148 Ilbs/cu ft

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 370 g
Ww = 130 g
%M = 35.135135

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass % Pass
(grams) _|(grams)

3" 0.00 65.00| 100.0000
11/2° 0.00 65.00| 100.0000
3/4" 0.00 65.00( 100.0000
3/8" 0.00 65.00( 100.0000
#4 0.00 65.00] 100.0000
#8 0.00 65.00| 100.0000
#16 0.00 65.00| 100.0000
#30 0.00 65.00| 100.0000
#40 0.00 65.00| 100.0000
#50 0.00 65.00| 100.0000
#100 0.00 65.00| 100.0000
#200 1.00 64.00 98.4615
Pan 64,00 0.00 0.0000

total 65

ua

Page 2 of 3



Hydrometer Test Data

W(grams)= 65

Test Data For Sample NBCE 566001 Cont...

Page 3 of 3

Ttme Actual Correct | Corrected | Temp L K D P
(minutes) | Reading Factor Reading | Celcius

0 1.03 0 1.03 19 8.4 0.1382 ERR  [53.726703
2 1.029 0 1.029 19 8.6 0.1382 | 0.29713 {51.935813
5 1.029 0 1.029 19 8.6 0.1382 | 0.118852 [51.935813
15 1.028 0 1.028 19 8.9 0.1382 ]0.0409993 |50.144923
3 1.02 0 1.02 19 11 0.1382 |0.0253367|35.817802
60 1.018 0 1.018 19 11.5 0.1382 |0.0132442|32.236022
250 1.016 0 1.016 19 12.1 0.1382 |0.0033444 |28.654242
1440 1.0] 0 1.01 19 13.4 0.1382 | 0.000643 |17.908901

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)

(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data

Porosity= 0.4010146

135.93148 lbs/cu ft

35.135135 %

100.5893 Ibs/cu fi

2.6912308

0.5989854 cucm

0.4010146 cucm

0.6694897
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Test Data For Sample NBCE 56601D

Sample Date 12/16/97
Sample Depth 25'-27.5'

Sample Test Data
Permeability Test Data
k = coeflicient of permeability (crr/s)
8 = ¢ross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test {cm)
h2 = head at end of test (cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.15 em

= 539.16 sqcm
hl = 97.5 cm
h2 = 55 cm
t= 86400 s

k= 2.87E-06 cm/s

Specific Gravity Test Data

Wp = 157.8 g
Wpw = 6559 g
Ti 20 Degrees C
Wpws 6779 g
Tx 20 Degrees C
Ws I5g
K= *1

Wir @Tx = 0.9982343
Wir @Ti = 0.9982343

Wpw(@Tx 655.9

Gs= 2.6923077 g/cc

Page 1 of 3



Test Data For Sample NBCE 56601D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm

L= 10.15 cm

Volume = 397.474 cucm

Wt Soil & Tube = 1064 g

Wt Tube = 28909 g

Wt Soil = 7741 g

Unit Weight = 121.52704 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws= 397 g
Ww = 103 g
%M = 25944584

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass  |% Pass
(grams) rams

3" 0.00 60.00| 100.0000
11/2" 0.00 60.00( 100.0000
3/4" 0.00 60.00( 100.0000
3/8" 0.00 60.00| 100.0000
H4 0.00 60.00| 100.0000
#8 0.00 60.00( 100.0000
#16 0.00 60.00| 100.0000
#30 0.30 59.70( 99.5000
#40 0.50 59.40 99.0000
#50 0.90 58.50| 97.5000
#100 13.90 44,60 74.3333
#200 23.20 21.40 35.6667
Pan 21.40 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCE 56601D Cont...

Page 3 of 3
Hydrometer Test Data
W(grams)= 90
Time Actual Correct | Corrected | Temp L K D P
(minutes Reading Factor Reading | Celcius
0 1.003 0 1.003 20 15.5 0.01365 ERR 5.3726703
2 1.003 0 1.003 20 15.5 0.01365 |0.0528938|5.3726703
5 1.003 0 1.003 20 15.5 0.01365 |0.0211575(5.3726703
15 £.002 0 1.002 20 15.8 0.01365 | 0.007189 [3.5817802
30 1.0015 0 1.0015 20 15.9 0.01365 |0.0036173|2.6863351
60 1.0015 0 1.0015 20 15.9 0.01365 [0.0018086(2.6863351
250 1.001 0 1.001 20 16 0.01365 0.0004368]1.7908901
1440 1.001 0 1.001 20 16 0.01365 | 7.58E-05 |1.7908901

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)

(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data

Porosity=

0.42564

121.52704

25.944584

96.492472

2.6923077

0.57436

0.42564

0.7410685

Ibs/cu ft

%

Ibs/cu fi

cucm

cu cm
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Test Data For Sample NBCE 569002

Sample Date 11/09/95.
Sample Depth 7.5'-9.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (cm)
h2 = head at end of test {¢cm)
t = time from hl to h2 (s)

a= 1.67 sq cm
= 10.15 cm
= 39.16 sqcm
hl = 97.5 cm
h2= 25 cm
t= 302 s

k= 1.95E-03 cm/s

Specific Gravity Test Data

Wp= 1576 g
Wpw = 655.2 g
Ti 20 Degrees C
Wpws 676.77 g
Tx . 20 Degrees C
Ws 35¢g
K= 1

Wir @Tx = 0.9982343
Wir @Ti = 0.9982343

Wpw(@Tx 655.2

Gs= 2.6061057 g/cc

Page 1 of 3



Test Data For Sample NBCE 569002 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm

L= 10.15 cm

Volume = 397.474 cucm

Wt Soil & Tube = 1050 g

W1t Tube = 2876 ¢

Wt Soil = 7624 g

Unit Weight = 119.69024 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 424 ¢
Ww = 76 g
YoM = 17.924528

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
{prams) (prams)
19

3" 0.00 60.00| 100.0000
112" 0.00 60.00( 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00{ 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00} 100.0000
#16 0.30 59.701 99.5000
#30 2.30 57.40| 95.6667
#40 2.00 55.40 92.3333
#50 340 52.00( 86.6667
#100 43.50 8.50| 14.1667
#200 5.20 3.30 5.5000
Pan 3.30 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCE 569002 Cont...

Page 3 of 3
Hydrometer Test Data
W(grams)= 60
Time Actual Correct ] Corrected | Temp L K D P
(minutes) | Reading Factor Reading Celcius
0 1.003 0 1.003 22 15.5 0.01353 ERR  |5.3726703
2 1.003 0 1.003 22 15.5 0.01353 [0.0524288|5.3726703
5 1.003 0 [.003 22 15.5 0.01353 [0.02097155.3726703
15 1.003 0 1.003 22 15.5 0.01353 |0.0069905|5.3726703
30 1.0029 0 1.002% 22 15.55 0.01353 |0.0035065|5.1935813
60 1.0025 0 1.0025 22 15.65 0.01353 |0.001764514.4772252
250 1.0024 0 1.0024 22 15.66 0.01353 |0.0004238 4.2981362
1440 1.0023 0 1.0023 22 15.67 0.01353 | 7.36E-05 |4.1190472

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit We

Percent Mois

ight =

ture =

Dry Unit Weight =

Gs=

Volume Solids

Volume Voids

Void Ratio =

Poraosity Tes

Porosity= 0.3758658

It

t Data

119.69024 |bs/cu ft

17.924528 %

101.49733 lbs/cu ft

2.6061057

0.6241342 cucm

0.3758658 cucm

0.6022195




US STAMNDAID SIEVE  SIZES
G 13 242 131912303 1 6 B0 16 ’DBO‘@SO?DDOMO?LD

L@ 0 e At e 0 P I N [ l*'l_-l'h_@hd' T [T I
E}C]__,-_._____ AR U (R (A P — J) P [P [ P —— — || =] - - == — — - P D
gal-1—!—[~——— ()| |- [ —=|—|—— A=l — [ - [ -l--=|——r — —[-1-
. o — ——— - — ﬂ__f., =] —f——_— - . —_ JE) U S VRN D S —[-]-
T | —— B e e o e e —— — A
)
u -l - S R R R -|=|—]— _— - Rt B I e I B R R Il el B
G- j— ] — | —— - - === —_— [ - - - — JRE— ) —_— A== — || |-|~]-
> [ [ D P DO Y Y P [ VO DO I o -l - ol o _|-1-
(0
Ny |- - — dg-l-]l—f}— ———]- —_—)— ] ——_— — - . _ -] _— - = — ) — ==
0
L e = == =) — | —_—— ] ] == — ] . . — d1- - == -1-
£
TR A0~~~ | — | — ||} [- | = |- ) —| ———[ |} == | — | — | ———— | - = —] =] ——= P I N [P — o= = —- | ———— -|=1-
! S I 1 G O 8 A . B B R |
| L
) - — et e — | —— S l=—-—]— ) ]~ N | e [ — | — -l-]- PR - o | —— =" | = |-}
O | ’
14l ==l = = e e e = e PR S RS IR N A-1]- —_— = —— ) — Y !
']
a. 2| - — | ———— e e [ — ] ee— g1 = | | |-~ [ — = — |- |- - == ——_— Y Y
] WO |~ — e[ - = — ] ] = - —f_ | . A== ]| L - e | —— | —— | |-] =] -] -
i |
: 3 WL 11t R 1 O I , T 1117
' oG leg) 50 (0 5 i.0 Ql 003 0.0y 0.005 0.00I
GRAIH 5128 I MILLIMETERS
t*(um

GRAVEL SAHD FINES
COUOLES S o :
COANSE | FINE _ |COARSE|  MEDIUM FINE

ERG

SILT SIZES __|CLAY SIZES

’ e s e 3 . 551 T e -
r .Ijjl_m{; HO l_l_CV. O(?[,CPUI[!_}}IYC LL ) L 4 ) GULASSIFICATION . GRA'N Sl‘ZE D[STRIBUHON

NECE _ ' A
549 E0A ) 457 | Jos no.95-03

T

G

NIETIS flig /’\!fl“r BRI g



Test Data For Sample NBCE 57003D

Sample Date 1/20/96
Sample Depth 25'-27
Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L =length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test (cm)
h2 = head at end of test (cm)
t =time from hl to h2 (s)

a= 1.67 sqcm
L= 10.32 cm
A= 39.16 sqcm
hl= 97.5 cm
2= 38 cm
t= 7800 s

k= 5.31E-05 cm/s

Specific Gravity Test Data

Wp = 1582 g
Wpw = 656.8 g
Ti 21 Degrees C
Wpws 678.2 g
Tx 21 Degrees C
Ws 35g
K= 0.9998

Wir @Tx = 0.9980233
Wir @Ti = 0.9980233

Wpw(@Tx 656.8

Gs= 2.5730147 glcc

Page 1 of 3



Test Data For Sample NBCE 57003D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqem
L= 10.14 cm
Volume = 397.0824 cucm

. Wt Soil & Tube = 990 g
Wt Tube = 291 g
Wt Soil = 699 g
Unit Weight = 109.84521 lbs/cu ft

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 396 g
Ww = 104 ¢
%M = 26.262626

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
s) __|(grams)

3 0.00 60.00| 100.0000
11/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00( 100.0000
#4 0.00 60.00( 100.0000
#3 0.00 60.00| 100.0000
#16 0.00 60.00| 100.0000
#30 0.00 60.00( 100.0000
#40 0.00 60.00| 100.0000
#50 1.00 59.00 98.3333
#100 9.40 49.60 82.6667
#200 24.10 25.50 42.5000
Pan 25.50 0.00 0.0000

total 60

ua

Page 2 of 3



Test Data For Sample NBCB 538001 Cont...

Page 3 of 3
Hydrometer Test Data
W(grams)= 60
Time Actual Correct | Corrected | Temp L K D P
(minutes) | Reading Factor Reading | Celcius
0 1.011 0 1.011 22 13.4 0.01332 ERR 19.699791
2 1.01 0 1.01 22 13.7 0.01332 | 0.045621 {17.908901
5 1.009 0 1.009 22 13.9 0.01332 (0.0185148|16.118011
15 1.008 0 1.008 22 142 0.01332 [0.0063048|14.32712t
30 1.0075 0 1.0075 22 14.3 0.01332 |0.0031746113.431676
60 1.007 0 1.007 22 144 0.01332 |0.0015984 |12.536231
250 1.006 0 1.006 22 147 0.01332 |0.0003916(10.745341
1440 1.003 0 1.003 22 15.5 0.01332 | 7.17E-05 |5.3726703

L - Effective Depth Of Hydrometer {cm)
K - Value taken From Table
D - Diameter of Soil Particle {mm)
P - Soil in Suspension {%%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data

Porosity= 0.4581495

109.84521 |bs/cu ft

26.262626 %

86.997407 |bs/cu ft

2.5730147

0.5418505 cucm

0.4581495 cucm

0.8455276
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Test Data For Sample NBCE 574002

Sample Date 12/04/95
Sample Depth 2,6'-5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from h1 to h2 (s)

a= 1.67 sqcm
L= 10.32 cm
A= 39.16 sqcm
hl = 97.5 cm

= 56.86 cm
t= 82800 s

k= 2.86E-06 cm/s

Specific Gravity Test Daia

Wp = 1578 g

Wpw = 6564 g
Ti 22 Degrees C

Wpws 6784 g
Tx 22 Degrees C

Ws 35¢g

<
K= 0.9996

Wir @Tx = 0.9978019
Wir @Ti = 0.9978019

Wpw(@Tx  656.4

Gs= 2.6912308 g/cc

Page 1 of 3



Test Data For Sample NBCE 574002 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= 10.14 cm
Volume= 397.0824 cucm

Wt Soil & Tube = 970 ¢
Wt Tube = 2902 g
Wt Sail = 679.8 g
Unit Weight = 106.828 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 3025 ¢
Ww = 1975 ¢
%M = 65.289256

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
{grams) _|(grams)

3" 0.00 60.00| 100.0000
112" 0.00 60.00( 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00| 100.0000
#16 1.50 58.50( 97.5000
#30 2.40 56.10 93.5000
#40 0.90 55.20 92.0000
#50 0.80 5440, 90.6667
#100 3.20 51.20 85.3333
#200 2.30 48.90 81.5000
Pan 48.90 0.00 0.0000

total 60

(=3
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Test Data For Sample NBCE 5 7900Z Cont...

Page 3 of 3
Hydrometer Test Data
W(grams)= 60
Time Actual Correct | Corrected | Temp L K D P
{minutes) | Reading Factor Reading | Celcius
0 1.0135 0 1.0135 21 12.75 0.01348 ERR ([24.177016
2 1.013 0 1.013 21 12.9 0.01348 | 0.043473 [23.281571
5 1.013 0 1.013 21 12.9 0.01348 (0.0173892|23.281571
15 1.013 0 1.013 21 12.9 0.01348 [0.005796423.281571
30 1.012 0 1.012 21 13.1 0.01348 10.0029431|21.490681
60 1.012 0 1.012 21 13.1 0.01348 |0.0014716(21.490681
250 1.012 0 1.012 21 13.1 0.01348 ]0.0003532|21.490681
1440 1.012 0 1.012 21 13.1 0.01348 | 6.13E-05 |21.490681

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)
(i.e., % of Soil Finer)
Void Ratio Test Data
Wet Unit Weight = 106.828 Ibs/cu ft
Percent Moisture = 65.289256 %
Dry Unit Weight = 64.630942 lbs/cu ft
Gs= 2.6912308
Volume Solids = 0.3848619 cucm
Volume Voids = 0.6151381 cucm
Void Ratio = 1.5983344
Porosity Test Data

Porosity=  0.6151381




Test Data For Sample NBCE 580001

Sample Date 10/09/95 Page | of 3
Sample Depth 10'-12.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test {(cm)
h2 = head at end of test {cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
= 10.14 cm
= 39.16 sqcm
hl= 97.5 cm
2= 64 cm
t= 86700 s

k= 2.10E-06 cm/s

Specific Gravity Test Data

Wp = 1585 g
Wpw = 6555 g
Ti 20 Degrees C
Wpws 677.7 g
Tx ¥18.3 Degrees C
Ws 35¢g
K= 1.0004

Wir @Tx = 0.9986244
Wir @Ti = 0.9982343

Wpw(@Tx 655.69422

Gs= 2.6945821



Test Data For Sample NBCE 580001 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= 10.14 cm
Volume=  397.0824 cucm

Wt Sotl & Tube = 10825 g
Wt Tube = 2836 g
Wt Soil = 7989 g
Unit Weight = 125.54412 Ibs/cu ft

Percent Moisture (Moisture Content) Test- Data

Wsw = 500 g
Ws = 455 g
Ww = 45 g
%M = 9.8901099

Sieve Analysis Test Data

Sieve Wit Ret Wt Pass |% Pass
(grams) _|(grams)
A9

3 0.00 90.00| 100.0000
12" 0.00 90.00¢ 100.0000
3/4" 0.00 90.00| 100.0000
3/8" 0.00 90.00| 100.0000
#4 0.00 90.00| 100.0000
#8 0.00 90.00| 100.0000
#16 0.00 90.00| 100.0000
#30 0.00 90.00| 100.0000
#40 1.20 88.80 08.6667
#50 3.50 8530 94.7778
#100 4.56 80.74 89.7111
#200 8.63 7211 80.1222
Pan 72.11 0.00 0.0000

total 90 g

Page 2 of 3



Test Data For Sample NBCE 580001 Cont... Page 3 of 3
Hydrometer Test Data
W(grams)= 90
Time Actual Correct | Corrected | Temp L K D P
minutes) | Reading Factor Reading | Celcius
0 1.031 0 1.031 22 8.1 0.01332 ERR 55.517593
2 1.029 0 1.029 22 8.6 0.01332 | 0.028638 |51.935813
5 1.028 0 1.028 22 8.9 0.01322 |0.0117658]50.144923
15 1.027 0 1.027 22 9.2 0.01322 |0.0040541 48.354033
30 1.026 0 1.026 22 9.4 0.01322 |0.0020711 |46.563143
60 1.025 0 1.025 22 9.7 0.01322 |0.0010686 |44.772252
120 1.023 0 1.023 22 10.2 0.01322 |0.0005619 41.190472
230 1.022 0 1.022 22 10.5 0.01322 /0.0003018|39.399582
1440 1.02 0 1.02 22 11 0.01322 | 5.05E-05 |35.817802

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table

D - Diameter of Soil Particle (mm)

P - Soil in Suspension (%)
(ie., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids

Volume Voids

Void Ratio =

Porosity Test

Porosity=  0.3205434

It

Data

125.54412 Ibs/cu ft

9.8901099 %

114.24515 lbs/cu &

2.6945821

0.6794566 cucm

0.3205434 cucm

0.4717642
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Test Data For Sample NBCE 58001D

Sample Date 1/21/96
Sample Depth 35'-37.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from h1 to h2 (s)

a= 1.67 sqcm

= 1032 cm
A= 39.16 sqgecm
hl = 97.5 cm
hz = 35 cm
t= 9500 s

k= 474E-05 covs

Specific Gravity Test Data

Wp= 157.6 g
Wpw = 6552 g
Ti 21 Degrees C
Wpws 6765 g
Tx ¢ 21 Degrees C
Ws 35¢
K= 0.9998

Wir @Tx = 0.9980233
Wir @Ti = 0.9980233

Wpw(@Tx 655.2

Gs= 2.5542336 g/cc

Page 1 of 3



Test Data For Sample NBCE 58001D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqecm
L= 10.14 cm
Volume= 397.0824 cucm

Wt Soil & Tube = 1021 g
Wt Tube = 2884 g
Wt Soil = 7326 g
Unit Weight = 115.12532 lbs/cu £t

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 384 g
Ww = 116 g
%M = 30.208333

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
(grams) _|(grams)
19

3" 0.00 60.00] 100.0000
1 1/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00{ 100.0000
3/8" 0.00 60.00| 100.0000
#4 0.00 60.00| 100.0000
#8 0.00 60.00( 100.0000
#16 0.00 60.00] 100.0000
#30 0.00 60.00( 100.0000
#40 0.00 60.00| 100.0000
#50 0.40 59.60| 99.3333
#100 1.70 57.90 96.5000
#200 10.50 47.40 79.0000
Pan 47.40 0.00 0.0000

total 60 g

Page 2 of 3



Hydrometer Test Data

Test Data For Sample NBCB 58001DCont...

Page 3 of 3

W(grams)= 60
Time Actual Correct | Corrected | Temp L K D P
(minutes) | Reading | Factor Reading Celcius
0 1.021 0 1.021 22 10.7 0.01332 ERR 37.608692
2 1.02 0 1.02 22 11 0.01332 0.03663 [35.817802
5 1.019 0 1.019 22 113 0.01332 }0.0150516(34.026912
15 1.017 0 1.017 22 11.8 0.01332 |0.0052392(30.445132
30 1.016 0 1.016 22 12.1 0.01332 [0.0026862(28.654242
60 1.014 0 1.014 22 12.6 0,01332 |0.0013986(25.072461
250 1.011 0 1.011 22 13.4 0.01332 | 0.000357 |119.699791
1440 1.006 0 1.006 22 14.7 0.01332 6.8E-05 [10.745341

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table
D - Diameter of Soil Particle (mm)
P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data

Parosity=  0.4452633

115.12532 lps/cu £t

30.208333 %

88.416249 Ibs/cu ft

2.5542336

0.5547367 cucm

0.4452633 cucm

0.8026571
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Test Data For Sample NBCE 596004

Sample Date 10/30/95
Sample Depth 10'-12.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 1032 cm
A= 39.16 sqcm
hl= 97.5 cm

= 72 cm
t= 86000 s

k= 1.55E-06 cm/s

Specific Gravity Test Data

Wp = 1578 g

Wpw = 656.5 g
T 19.2 Degrees C

Wpws 6785 g
Tx 20 Degrees C

Ws 35 g

19
K= 1

Wir @Tx = 0.9982343
Wir @Ti = 09984347

Wpw(@Tx  656.3999

Gs= 2.7131985 g/cc

Page | of 3



Test Data For Sample NBCE 596004 Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= 10.14 cm
Volume=  397.0824 cucm

Wi Soil & Tube = 1100.1 g
W1t Tube = 2859 g
Wit Soil = 8142 g
Unit Weight = 127.94846 Ibs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 398 g
Ww = 102 g
%M = 25.628141

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
(grams) _ |(grams)

3" 0.00 65.00| 100.0000
112" 0.00 65.00] 100.0000
3/4" 0.00 65.00| 100.0000
3/8" 0.00 65.00| 100.0000
#4 0.00 65.00( 100.0000
#8 ' 0.00 65.00] 100.0000
#16 0.00 65.001 100.0000
#30 0.00 65.00| 100.0000
#40 3.00 62.00| 95.3846
#50 2.50 59.50| 91.5385
#100 3.16 56.34| 86.6769
#200 20.50 35.84| 55.1385
Pan 35.84 0.00 0.0000

total 65 g

Page 2 of 3



Test Data For Sample NBCE 596004 Cont... Page 3 of 3
Hydrometer Test Data
W(grams)= 65
Time Actual Correct | Corrected | Temp L K D P
(minutes) | Reading Factor Reading Celcius
0 1.0215 0 1.0215 2] 0.01348 ERR [38.504137
2 1.02 0 1.02 21 11 0.01348 | 0.03707 |35.817802
5 1.0195 0 1.0195 21 113 0.01348 10.0152324 34.922357
15 1.018 0 1.018 21 11.5 0.01348 | 0.0051673|32.236022
30 1.017 0 1.017 21 11.8 0.01348 |0.0026511|30.445132
60 1.017 0 1.017 21 11.8 0.01348 0.0013255 |30.445132
250 1.013 0 1.013 21 12.9 0.01348 |0.0003478 |23.281571
1440 1.01 0 1.01 21 13.7 0.01348 | 6.41E-05 |17.908901

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table

D - Diameter of Soil Particle (mm)

P - Soil in Suspenston (%)
(t.e., % of Soil Finer)

Votid Ratio Test Data

Wet Unit Weight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Test Data

Porosity= 0.3984358

127.94846 lbs/cu ft

25.628141 %

101.84697 Ibs/cu fi

27131985

0.6015642 cucm

0.3984358 cucm

0.6623331
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Test Data For Sample NBCE 59604D

Sample Date 12/16/95 Page t of 3
Sample Depth 35'-37.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cmv/s)
a = cross sectional area of burette (sq cm)
L = tength of specimen (cm)
A = cross sectional area of specimen
h1 = head at beginning of test (cm)
h2 = head at end of test (cm)
t = time from ht to h2 (s)

a= 1.67 sqcm
= 10.32 cm
= 39.16 sqcm
hl = 97.5 cm
h2 = 35 cm
t= 172800 s

k= 261E-06 cm/s

Specific Gravity Test Data
Wp = 1578 g
Wpw = 656.5 g
Ti 21 Degrees C
Wpws 6786 g
Tx 21 Degrees C
Ws 35 ¢
K= 0.9998

Wir @Tx = 0.9980233
Wir @Ti = 0.9980233

Wpw(@Tx 656.5

Gs= 2.7126357 glcc



Test Data For Sample NBCE 59604D Cont..

Unit Weight (Bulk Density) Test Data

A= 39.16 sq cm
L= 10.14 cm
Volume=  397.0824 cucm

Wt Soil & Tube = 1037 g
Wi Tube = 2853 g
Wt Soil = 7517 g
Unit Weight = 118.12682 lbs/cu f

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 3515 g
Ww = 1485 g
%M = 42.247511

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
(grams) ams)
<

3" 0.00 60.00| 100.0000
11/2" 0.00 60.00| 100.0000
3/4" 0.00 60.00| 100.0000
3/8" 0.00 60.00| 100.0000
#d4 0.00 60.00{ 100.0000
#3 0.00 60.00| 100.0000
#16 0.00 60.00| 100.0000
#30 0.00 60.00| 100.0000
#40 0.00 60.00( 100.0000
#50 0.40 59.60| 99.3333
#100 1.60 58.00 96.6667
#200 8.50 49.50( 82.5000
Pan 49.50 0.00 0.0000

total 60 g

Page 2 of 3



Test Data For Sample NBCB 59604D Cont... Page 3 of 3
Hydrometer Test Data
W(grams)= 60
Time Actual | Correct | Corrected | Temp L K D [ P
(minutes) | Reading Factor Reading Celcius
0 1.0253 0 1.023 22 10.2 0.01332 ERR 41.190472
2 [.02] 0 1.021 22 10.7 0.01332 | 0.035631 |37.608692
5 1.02 0 1.02 22 11 0.01332 | 0.014652 |35.817802
15 1.019 0 1.019 22 1.3 0.01332 [0.0050172|34.026912
30 1.0185 0 1.0185 22 114 0.01332 10.0025308 |33.131467
60 1.018 0 1.018 22 [1.5 0.01332 |0.0012765|32.236022
250 1.016 0 1.016 22 12.1 0.01332 |0.0003223 |28.654242
1440 1.01 0 1.01 22 13.4 0.01332 | 6.2E-05 |17.908901

L - Effective Depth Of Hydrometer (cm)
K - Value taken From Table

D - Diameter of Soil Particle (mm)

P - Soil in Suspension (%)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit We

ight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids =

Volume Voids =

Void Ratio =

Porosity Tes

Porosity= 0.5093997

12

t Data

118.12682 lbs/cu fi

42.247511 %

83.043152 |bs/cu ft

2.7126357

0.4906003 cu cm

0.5093997 cucm

1.0383194

T
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Test Data For Sample NBCE 599001

Sample Date 10/12/95 Page | of 3
Sample Depth 10'-12.5'

Sample Test Data
Permeability Test Data
k = coefficient of permeability (cm/s)
a = cross sectional area of burette (sq cm)
L = length of specimen (cm)
A = cross sectional area of specimen
hl = head at beginning of test (cm)
h2 = head at end of test {(cm)
t = time from hl to h2 (s)

a= 1.67 sqcm
L= 10.32 cm
= 39.16 sqem
hl = 97.5 cm
= 84.5 cm
t= 86400 s

k= 7.28E-07 cm/s

Specific Gravity Test Data

Wp = 1578 g
Wpw = 6569 g
Ti 19 Degrees C
Wpws 6'{8.8 g
Tx 20 Degrees C
Ws i5¢g
K= 1

Wir @Tx = 0.9982343
Wir @Ti = 0.9984347

Wpw(@Tx 656.79982

Gs= 2.6923442 g/cc



Test Data For Sample NBCE 599001 Cont.. Page 2 of 3

Unit Weight (Bulk Density) Test Data

A= 39.16 sqcm
L= 10.14 cm
Volume = 397.0824 cucm

Wt Soil & Tube = 9893 g
Wt Tube = 2859 g
Wt Soil = 703.4 g
Unit Weight = 110.53665 lbs/cu fi

Percent Moisture (Moisture Content) Test Data

Wsw = 500 g
Ws = 445 g
Ww = S5 ¢
YoM = 12.359551

Sieve Analysis Test Data

Sieve Wt Ret Wt Pass |% Pass
(grams) |(grams)

3" 0.00 65.00{ 100.0000
112" 0.00 65.00| 100.0000
3/4" 0.00 65.00| 100.0000
3/8" 0.00 65.00( 100.0000
#4 0.00 65.00] 100.0000
H3 0.00 65.00| 100.0000
#16 0.00 65.00| 100.0000
#30 0.00 65.00| 100.0000
#40 0.00 65.00| 100.0000
#50 2.20 62.80 096.6154
#100 1.50 61.30 94 3077
#200 16.90 44 40 68.3077
Pan 44.40 0.00 0.0000

total 65

(e}



Hydrometer Test Data

Test Data For Sample NBCE 599001 Cont...

Page 3 of 3

W(grams)= 65
Time Acrual Correct | Corrected |  Temp L K D P
{minutes) | Reading Factor Reading | Celcius
0 1.03 0 1.03 22 0.1382 ERR  [53.726705
2 1.03 0 1.03 22 14.7 0.1382 | 0,507885 [53.726703
5 1.029 0 1.029 22 14.8 0.1365 0.20202 51935813
15 [.028 0 1.028 22 14.95 0.1365 |0.0680225|50.144923
30 1.028 0 1.028 22 15 0.1348 0.0337 |50.144923
60 1.02 0 1.02 22 15 0.1348 0.01685 35817802
120 1.018 0 1.018 22 15 0.1348 0.008425 (32.236022
250 1.015 0 1.015 22 15 0.1348 0.004044 26863351
1440 1.013 J Q 1.013 22 15 0.1348 |0.0007021 |23.281571

L - Effective Depth Of Hydrometer {cm)
K - Value taken From Table
D - Diameter of Soil Particle (mn)
P - Soil in Suspenston (%6)
(i.e., % of Soil Finer)

Void Ratio Test Data

Wet Unit We

ight =

Percent Moisture =

Dry Unit Weight =

Gs=

Volume Solids = .

Volume Voids =

Void Ratio =

Porosity Tes

t Data

Porosity=  0.4144269

110.53665 lbs/cu ft
12.359551 %
98.377622 lbs/cu ft
2.6923442
0.5855731 cucm
0.4144269 cu cm

0.7077286
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Geotechnical Subsurface
Investigation

Naval Base Charleston, SC
Zone E Investigation
E/A&H P.O. #587

Laboratory Tests Conducted BY:

SOIL CONSULTANTS, INC.

ENGINEERS & GEOLOGISTS
SINCE 1951

Construction Materjals
Non Destructive

Geotechnical
Environmental




SCIl Laboratory No. 97-458

Materials

Benjact Anad Biais

Testing Report

SOIL CONSULTANTS, INC. Tabulated

.Data Sheet

Maval Base Charleston, South Carclina
Zone 'E' Investigation Date: 3-10-97
Ensafe/Allen & Hoshall PO, #3587 .

Results of Falling Head Permeability Test (Army Corps of Engineers)
Specific Gravity (ASTM D 854), & Porosity (ISM:GE, by Sowers)

Sample: NBCE/0545T00310
Depth: 10'-12' (Black & gray fine sand w/slight organic clay content)

Sample: NBCE/GDEST01310
Depth: 10.5'-13" (Whitish tan & gray fine sand)




| Materials SOIL CONSULTANTS, INC. | HyprauLic
‘Testing Report |  CONDUCTIVITY
: Project And Naval Base Charleston, Zone E investigation i TEST
 Loeation: Charleston, SC E/ASH P.O#587 | ASTM - D 5084
SCI Project 97-458 Date: 3~10-97
SAMPLE 5588T00506 | GDEST30D30
IDENTIFICATION 6.5'-8.5' 30'-32'
(ctaye sand) {tocally called mart)

INITIAL CONDITIONS

Sample Length, cm ‘ 4.8895 ‘ 5.08
Sample Diameter, cm ‘ 5.08 5.08
Moisture Content, % 21.2 43.5
Unit Wet Weight, pcf 122.7 111.5
Unit Dry Weight, pcf | 101.2 776 | i
Specific Gravity 2.64 2.68
Porosity % 38.5 53.4
Saturation, % 89.3 101.3

FINAL CONDITIONS

Sample Length, cm 4.8895 5.08 j) ?
Sample Diameter, cm 5.08 5.08
Moisture Conterit, % 22.1 43.9
Unit Wet Weight, pcf 123.2 111.6
Unit Dry Weight, pef \ 100.9 775

Saturation, % ‘ 92.2 102 T

TEST CONDITIONS

Permeant ‘ Potable Water | Potable Water i
Cell Pressure, psi ( 30 30
Back Pressure, psi 27-25 27-25
B-value 0.97 0.100
Average Gradient 28.6 27.6 !
Hydraulic Conductivity, | 2-304s1076 | 1.619x10-6 | i

cm/sec @ 20deg. C

SOIL CONSULTANTS, INC.

e



Materials

Testing Repoi’t

| SOIL CONSULTANTS,

INC.

UNDISTURBED
SAMPLE

Project And Naval Base Charleston, SC - Zone E Investigation

ICHARACTERISTICS
!

Permeability
* Hydrometer/Sieve |
- Specific Gravity

| Moisture Content

) Loggt_lon:w____w__ : e
Sample  054ST  |Sample No, D0310 Depth: 10-12' [ Type of
Locafion: ! | Sample: __Pushed
____SCl Project No.97-458 Date:  3-10-97 ]
" Color | Black & Gray Texture ’; Sand & Clay
i |
b e —_—f)— e —————— -
Relative | Damp ocket Penetrometer | N/A
Molsture | sh 1 ]
Consistency - Solid Misual Classifieation i, SM-SP & OH
ok (USCS) i
Porostty or !! Banded Molsture Content % 28.9
I Structure ‘L (compostte) (bottorn 18 1/2" anly)
Wel Unit Weight 88.6
(Ib/eu.fl) { e -
] 281" REMARKS:
|
|
|
|
. 9" Blackish brown organic clay with
) high peat & root content.
|
j
|
|
Moisture Content

18 1/2" Black &

organic

N/A  tsf

pp=

Tested bottom 18 1/2", as directed.

Gray fine sand with slight
clay & high root content.




Materials SOIL CONSULTANTS, |UNDISTURBED
Testing Report INC. SAMPLE
Projact And Naval Base Charlestan, SC - Zone E Investigation CHARACTERISTICS
Locatlon:
Sampla  084ST Sampie No. 00106 Depth: 6'-8.5" Type of
Location: Sample: Pushed
SCI Project No.97-458 Date: 3-10-97 ]
; = e
" Tcoor || Orange & Tan T Texture Sandw/Clay |
- ﬁé]z;ilve J o Damp ocket Penstrometer N/A |
_ Molsture .' (TSF) ]
Consistency F Solid Misual Classification SC
. (Uscs) -
Porosity or Banded Moisture Content % 17.1
A Sliucture (composite)
Wet Unit Weight *136.1
{ib/cu.ft) —_—
2.81" REMARKS:
{ 3" Tannish orange fine sand wislight to
: medium ciay, asphalt & base materia
fragments.
l
Moisture Content |
22 3/4"
Hydrometer/Sieve *f 3/4" ! Orange & Tan fine to medium sand
cut :  wi/very high inorganic clay & sand
Specific Gravity Tube. lens content.
2.67 i

Moisture Content

!
H
'

N/A  tsf

pp=

i *POROSITY = 32.3%




Materials SOIL CONSULTANTS, [UNDISTURBED

Testing Report INC. SAMPLE
Project And Naval Base Charleston, SC - Zone E Investigalion CHARACTERISTICS
Locallon; i |
Sample  5505T iSampIa No. 00506 —[Deplh: 6.5'-8.5' 1‘ Type of -
_Loeallon: i L e _isample Pushed |
" SClI Project No.97-458  pate 31097 T
Color I Orangish Tan T Tewe | Sandw/Clay
I | s! .
Relativa - Damp Packet Penalrometer N/A
| Molsture j' [ (TSF) !‘% ]
Cnnslstencyii Solid Pllsual Classification v SC & SV
o | (USCS) ”
Parosity or i Banded ] Molsture Content 18.9%
_Swucturey | (composite)
Wal Unil Walght 124.9
(bleufty |
2.81" j REMARKS:
‘ |
3" Dark Brown fine sand
f
|
|
| Moisture Content
28" 23" Orangish Tan fine sand with very high

i - S
: Permeability inorganic clay content.

'I—-_{Sfc_ir'dn_‘leterfSieve i

Specific Gravity

Moisture Cantent

2" Tannish gray fine sand w/ slight clay
conlent.

pp= N/A tsf




!
i

" Permeability

~ Hydrometer/Sieve |

[ Specific Gravity |
e e e .. ,____‘

" Moisture Content |

materials | SOIL CONSULTANTS,  |uNpisTUREED
Testing Report | INC. __IsAMPLE
Project And Naval Base Charleston, SC - Zone E Investigation ICHARACTERISTICS
locaton: 1
Sample  GDEST |Sample No. 01310 ‘Dapth: 10.5'-13' : Type of
 Location: ‘ i | Sample: Pus&ad
___SCl Project No.97-458 Date: __ 3-10-67 ]
"“Coor |  Whifish Tan & Gray ’L Toxure T Sand
' R‘;I;a.l.I:/;_jF. Damp ocket Penalrometerﬁi N/A
Molsture . e L ] (TSF) e
Conslstency | Semi-solid Misual Classtfication SM-SP
e (USCS) !
Porosity or Ix Uniform Molsture Content % o 17.5
_ Structure ; (composite)
Wet Unit Weight 121.3
(Ib/cu.ft)
l 281" ! REMARKS:
|
: Moisture Content
i
i
[~ Moisture Content |
27 1/2" Whitish Tan & Gray fine sand.

N/A  tsf

pp=




Materials SOIL CONSULTANTS, |uNDISTURBED
‘|Testing Report INC. SAMPLE
Project And Naval Base Charleston, SC - Zone E Investigation ;CHARACTERISTICS
. Location: _ | e
Sample GDEST |Sample No. 30D30 Depth: 30'-32’ | Type of
_ Location: | Sample: Pushed
. __SCI Project No.87-458 Date: 3-10-97
" Color _'T\!“ Brownish green Texture | Claye silt
i . -
Relative ! Moist ocket Penatrometer N/A
_ Molsture {I (TSF) e |
Consistency | Solid sual Classificatton ; MH
e wsces) ;
Porosity or . Uniform ” Moisture Content |‘, 48.5%
CStruclurs o | (composite) i
Wet Unit Weight 1! 109.86
(Ib/cu.f) ! _ _|
\ 2.81" REMARKS:
| Moisture Content
!
* Brownish green calcareous claye silt
Moisture Content with slight sand content.
28" {
[

Permeability

" Hydrometer/Sieve

Specific Gravity

~ Moisture Content |

N/A  tsf .

pp=

Locaily called Marl




SCI Number: = 97-558

Per Cent Finer By Weight

U. S. Standard Sleve NUmbers . HYDROMETER _

100 4 i 15 20 40 60100 - 200
IR A A A bt PP\ ] o :
| K D\\ i | -
I
90 : | \m |
! | il
6o | l : N
| | |
- l | !
| | il
!
col LI | L]
| ] | \' _
50 ' e ;
' | | 1
! I
| | -
40 I —|—
| |
T | [
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| | B
L I
20 | i
| P
0 | | i A\
. I .
| X SR N N A N
i | | ' I T T W §3 &
| .
9 5 [ 0.5 [sN 005 00l 0.005 Q.00 = Q0005 0.000)
. : Grain Size In Millimeters :
Fine Coarse Medium “Tine Silt \ Clay
Gravel Sand Sand : Sand :
. UNIFIED SOIL CLASSIFICATION SYSTEM NBCR/054ST_ 00310
Project NAVAL BASE CHARLESTON, S.C. : Boring No, Sample No.
ZONE E IRVESTIGATION, EfA&H P.0. #587
Depth _10" ~ 127 Elevation Remarks i

Graln Size Distribution Diagram
Hydromeler/Sieve - ASTM D422




Per Cent Finer By Weight

SCI Number: -~ 97-458

| U. S. Slandard Sieve Numbers ; 1
’ . . . E
00} A el 1620 40 Gl 100 - 200 HYDROMETER
o1 T .
s A= gg. Rl
| ) | ' |
20 ; g ____‘
| \ 'K |
| |
BO |
r | Y |
o | | A\
| | A
so L1 | L]
| |
50 ! ! | L
! | \
t I \
o [FHH | X
| | T
M~ '
L | I_ | A R
| ' T =TT -
20 | ll | &
| | o
S | SRR
| '
% | — -
o | | N | :
10 5 i 0.5 0.1 0.05 00! 0.005 0.001 00005 0.0001
. : Grain Size in Milllmelers :
“lﬂE CDﬂrse Medium Hine Silt Clﬂy
Gravel Sand Sand _ Sand :
UNIFIED SOIL CLASSIFICATION SYSTEM . NBCE/0845T 00106
Project NAVAL BASFE CHARLESTON, S5.C. . Boring No. Samp]cNo.
ZONE E THVESTIGATION, E/A&H P.0. #587
Depth 6' - 8.5' Elevation Remarks

Grain Size Distribution Diagram
Hydromelar/Sleve - ASTM D422




Per Cent Finer By Weight

SCl Number: - 97-458

.U, 5. Standard Sieve Numbers | Y DROMETER | T
100 4 16 20 Q60100 . 200 :
T I TP T T O T T
! | .. I l Ll
| | Sl
S0 f i I I
| | |
80 L | AN _
! | o
o LI | ! _
| | B
]
so L | B
! | |\
0 | | I -\| 1 L ]
) ( I
| | i q‘?
| | { |\
| { TS
1IN | Al T ||
| | | S —-
1 |
201 I | ]
| b
| | |
0 i [ }
L | L
| | Clo |
%0 5 [ 0.5 ' a.l 0.05 oot 0.005 0.0 00003 0.000t
_ Grain Size in Milllmeters '
"Tinc Coarse ¥iediuin Fine Silt Clay
Gravel Sand Sand . Sand .
: UNIFIED SOIL CLASSIFICATION SYSTEM RBCE/5595T 00506
Project _ NAVAL BASE CHARLESTON, S.C. ; BoringNo. ____ Sample No,
ZONE E INVESTIGATION, E/A&H P.0. #587
Deplh 6.5" - 8.5' Elevation Remarks ‘

Grain Size Distribution Diagram
Hydromeler/Sleve - ASTM D422




Per Cent Finer By Weight

SCIL Number:  9/7-#*%

U. S. Standard Sievé Numbers

, . ETE
100 1620 40 60 100 - 200] HYDROMETER
I lr T T O =TT | | ..
| I
I o N |
S0 | i I
| | | \\l
1 | |
8O N R
| |
|
o 1 | | I
| | |
sol{ 111 | |
| | |
50 ! | | —— RN
i | |
! |
| | |
| | |
] I |
30 I I '[ C:} — 1
| | i
[ |
20 | | l J
| | | |
| | A |
Q i 3
i | T e S
{
OIO i 0.5 ' Qul Q.05 001 0005 0.0H Q0005
Grain Size In Milllmeters :
Fine | Coarse Medium Fine Silt Clay
Gravel- Sand Sand : Sand
UNIFIED SOIL CLASSIFICATION SYSTEM NBCE/GDEST 01310
Project NAVAL BASE CHARLESTON, S.C. : BoringNo, _ Sample No.

ZONE E INVESTIGATION, E/ASH P.0O. £587

Dep[h 10.5" - 13"

Elevation

Rer_narks

—

00O

Grain Size Distribution Diagram
Hydromeler/Sleva - ASTM D422




SCI Number;  97-458

Per Cent Finer By Weight

-

L0001

, U, S. Standard Sieve Numbers HYDROMETER
100 4 18 15 4050100 ¢ 200 |
| Il T T4 = | :
| ! |
| . | ~NTTTrr
20 | I _l | A I
| | RN
60 f l | | L& ]
| | B \
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o LLLLLL | ]! |
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| | N
|
%% 5 | 0.5 0.l 0.05 00! 0.005 0.00f Q0005
: Graln Size in Milllmeters ‘
Tine Conrse Medium Fine Silt Clay
Gravel Sand Sand Sand
UNIFIED SOIL CLASSIFICATION SYSTEM RBCE/GDEST 30D30
PI'O_jECl NAVAL BASE CHARLESTON, S.C. Boring No. Sample No.

ZONE E INVESTIGATION, E/A&H

P.0. {587

Depth _30" - 32°

Elevation

Remarks

Graln Size Distribution Diagram
Hydromeler/Sieve - ASTM D422




Soil Consultants, Inc.

Project: Geotechnical Testing at Naval Base Charleston, s.C.

SCI No. 97-458

Sieve Analysis (ASTM D422)

% FinerThan

! U.S Standard Si

eve Numbers

.7_7:—':1'; —_— ‘.‘ ; : ]r . - I.E li
Sample No. | | #a | w0 | w20 | w0 | #eo 1 #100 | #200
! o |
| 1
054ST00310 | | 100 | 995 | 97.1 | 89.9 - 223 67
10-120 | _
i ; i
_ 084ST00106 | 100 | 999 | 983 | 956 | 90.6 ; 534 _ 343
! ’ )
6-8.5 | | | ;
- | ; | , ;
559STO0506 . ! 100 ' 99.9 ; 99.7 | 985 ' 488 348 |
6.5-85 | ' ' ‘ | | -
: B R B
GDEST-1310 | | 100 | 997 | 992 | 962 301 | 44
| 10 5'-15' | \ | | i —‘T
- PRV S ..____.__T'_____._..__;i__,___- — i_._._..__. _.A._____.._..._...,. - ._;_,_ I
GDEST30D30 - 0 100 999 | 997 . 993 _ 671 855
30-32 L ' e




