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, Draft CPT Logs -



CONETEc
Job No: 08-965 Sounding: C-724

Schnabel Date: 08:07:08 12:25 Cone: STD 20T AD214

Site: CCNPP
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Depth Inc: 0.050 m / 0.164 ft
Avg Int: 0.300 m File: 965CP17.COR

Unit Wt: SBT Chart Soil Zones
SBT: Lunne, Robertson and Powell, 1997
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CONETEC
Job No: 08-965 Sounding: C-724

Schnabel Date: 08:07:08 16:10 Cone: STD 20T AD214

Site: CCNPP
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Avg Int: 0.300 m

File: 965CP18.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
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CONETEc VSchnabel
Job No: 08-965
Date: 08:08:08 08:35
Site: CCNPP

Sounding: C-724
Cone: STD 20T AD214
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File: 965CP19.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
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CONETEc Schnabel
Job No: 08-965

Date: 08:08:08 08:35

Site: CCNPP

Sounding: C-724

Cone: STD 20T AD214

qt (tsf) fs (tsf) Rf(%) u (ft) SBTn
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CONETEC Schnabel
Job No: 08-965

Date: 08:06:08 16:23

Site: CCNPP

Sounding: C-724a

Cone: STD20T AD214
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File: 965CP14.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
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CONETEC Schnabel

qt (tsf)

Job No: 08-965
Date: 08:06:08 15:17

Site: CCNPP

Sounding: C-724
Cone: STD 20T AD214
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Unit Wt: SBT Chart Soil Zones
SBT: Lunne, Robertson and Powell, 1997
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CONETEC Schnabel
Job No: 08-965

Date: 08:07:08 07:49

Site: CCNPP

Sounding: C-725

Cone: STD 20T ND214

qt (tsf) fs (tsf) Rf (%) u (ft) SBTn
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File: 965CP16.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
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CONETEc Schnabel
Job No: 08-965

Date: 08:07:08 07:49

Site: CCNPP

Sounding: C-725
Cone: STD20T AD214
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Unit WAt: SBT Chart Soil Zones SBT: Lunne, Robertson and Powell, 1997
Page No: 2 of 2



CONETEC Schnabel
qt (tsf)

Job No: 08-965
Date: 08:05:08 08:30
Site: CCNPP

Sounding: C-725

Cone: STD 20T AD1 84
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Depth Inc: 0.050 m / 0.164 ft
Avg Int: 0.300 m

File: 965CP03.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
Page No: 1 of 1



CONETEC Schnabel
Job No: 08-965

Date: 08:06:08 13:30

Site: CCNPP

Sounding: C-726
Cone: STD 20T AD214

qt (tsf) fs (tsf) Rf(%) u (ft) SBTn
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Depth Inc: 0.050 m / 0.164 ftAvg Int: 0.300 m File: 965CP09.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
Page No: 1 of 1



CONETEC Schnabel
Job No: 08-965
Date: 08:11:08 11:46

Site: CCNPP

Sounding: C-727
Cone: STD20T AD214
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Depth Inc: 0.050 m / 0.164 ft
Avg Int: 0.300 m File: 965CP20.COR

Unit Wt: SBT Chart Soil Zones
SBT: Lunne, Robertson and Powell, 1997
Page No: 1 of 1



CONETEC Schnabel
Job No: 08-965
Date: 08:05:08 07:37

Site: CCNPP

Sounding: C-728
Cone: STD 20T AD1 84
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Depth Inc: 0.050 m / 0.164 ftAvg Int: 0.300 m File: 965CP02.COR
Unit \At: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
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CONETEC Schnabel
Job No: 08-965

Date: 08:06:08 17:02

Site: CCNPP

Sounding: C-74
Cone: STD 20T

7
AD214

qt (tsf) fs (tsf) Rf (%) u (ft) SBTn
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Avg Int: 0.300 m

File: 965CP15.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
Page No: 1 of 1



CONETEc Schnabel
Job No: 08-965

Date: 08:04:08 17:43

Site: CCNPP

Sounding: C-747

Cone: STD 20T AD1 84
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File: 965CP01 .COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
Page No: 1 of 1



CONETEc Schnabel
Job No: 08-965

Date: 08:21:08 10:44

Site: CCNPP

Sounding: C-748a

Cone: STD 20T AD-214
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File: 965CP34.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
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CONETEC Schnabel

qt (tsf)

Job No: 08-965
Date: 08:20:08 13:16

Site: CCNPP

Sounding: C-748
Cone: STD 20T AD-214

fs (tsf) Rf (%) u (ft) SBTn
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File: 965CP33.COR
Unit Wt: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
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CONETEC Schnabel
Job No: 08-965

Date: 08:21:08 13:17

Site: CCNPP

Sounding: C-749a

Cone: STD 20T AD-214
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File: 965CP37.CORUnit Wt: SBT Chart Soil Zones
SBT: Lunne, Robertson and Powell, 1997
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CONETEc Schnabel
Job No: 08-965

Date: 08:21:08 11:57

Site: CCNPP

Sounding: C-749a

Cone: STD 20T AD-214
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Unit \t: SBT Chart Soil Zones

SBT: Lunne, Robertson and Powell, 1997
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CONETEC Schnabel
Job No: 08-965

Date: 08:20:08 12:32

Site: CCNPP

Sounding: C-749
Cone: STD 20T AD-214
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SBT: Lunne, Robertson and Powell, 1997
Page No: 1 of 1



- Draft Pore Pressure Dissipation Records -



Hole: C-727 Cone:STD 20T AD214
Location:CCNPP Date:08:06:08 09:50

File: 965P068.PPD
PORE PRESSURE DISSIPATION RECORD IDepth (n): 4.60
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Hole: C-727 Cone:STD 20T AD214Sohnabel. ,o____._______-________o__________
Location:CCNPP Date:08:06:0 09:51

FFile: 965CPO8.PPD
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Hole: C-727 CoIe:STD 20T AD214
Location:(CNPP Date:080:6:08 09:50

File: 965iPOB.PPD
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Hole: C-727 Cone:STD 20T AD211 I
, Location:CCNPP Date:08:06:08 09:50

File: 9650Oe8.PPD
PORE PRESSURE DISSIPATION RECORD Depth (n): 12.20
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Hole: C-727 Cone:STD 20T AD214
Location:CCIIPP Date:08:06:08 09:50
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Hole: C-727 Cone:STD 20T AD214
Location:CCHPP Date:08:06:08 09:50
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Hole: 0-727 
Cone:STD 20T AD214Location:CCHPP Date:08:06:08 09:50
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Hole: C-727 Core:STD 20T AD214
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TEST Project: CCNPP Subsurface Investigation Boring Number: B-342hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 10

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: W. WolfeSCntrabeir Rreentv: D. Clep Encountered I 7/31 4:58 PM 12.5' 13.0' ---
Schnabel Representative: D. Cepull

Equipment: CME-550; AWJ Rods Start of Day ' 8/1 6:53 AM -1.3' 13.0'

Method: 4-1/4" I.D. Hollow Stem Auger, End of Day V 8/1 2:00 PM -1.5' 13.0' ---
3 1/4" O.D. Tri-Cone Roller Bit

Startof Day 8/4 8:45AM 7.0' 13.0' ---
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/31/08 Finished: 8/5/08 End of Day W 8/4 6:08 PM -0.5' 13.0' ---

Easting:960272.2ft Northing:217216.7 ft By: Land Survey Start of Day 8/5 7:00AM 13.0' 13.0' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 76.0 (ft) Total Depth: 250.0 ft Completion 5 8/5 6:28 PM 3.0' 13.0'

DEPTH MATERIAL DESCRIPTION SYME ELEV STRA SAMPLING TESTS REMARKS
(if j if) TUMDEPTH I DATA

0.5

8.4

12.0

14.5

17.5

0.0 - 0.5 ft: Rootmat and topsoil,
-\organics r

0.5 - 8.4 ft: POORLY GRADED SAND
WITH SILT, medium grained sand,
moist, orangish brown, contains mica,
no HCI reaction

5.0 ft: Changes to homo
structure

7.5 ft: Changes to contains iron
cemented sand layer between 7.5 and

-\7.6 ft

8.4 - 12.0 ft: CLAYEY SAND, medium
grained sand, moist, orangish brown
and light gray, contains mica, no HCI
reaction
9.5 ft: Changes to no mica

'0<v

-SP-SM

/

7U75.5

67.6

64.0 -

61.5

S-1, SPT
1+1+2
REC=17",

S-2, SPT
1+2+3
REC=15",

94%

83%

ý0/

-5-

-10-

-15-

SC

12.0 - 14.5 ft: LEAN CLAY WITH
SAND, moist, gray, contains mica, no
HCI reaction, soft, homogenous
structure CL

14.5 - 17.5 ft: CLAYEY SAND, fine to
medium grained sand, moist, gray,
contains mica, no HCI reaction

SC

S-3, SPT
4+5+4
REC=1 3", 72%

S-4, SPT
5+5+2
REC=18", 100%

S-5, SPT
1+1+2
REC=13", 72%

S-6, SPT
2+3+8
REC=18", 100%

S-7, SPT
1+2+3
REC=18", 100%

S-8, SPT
2+3+3
REC=18", 100%

0.0 ft: advanced
4 1/4" ID HSA to
12.5 ft; 0.0 to 2.5
interval: uniform
drilling
resistance,
orangish brown
sand with silt
cuttings;
changes as
noted below; see
end of boring log
for additional
remarks

7.5 - 8.4 ft: jar
labeled as S-4A

8.4 - 9.0 ft: jar
labeled as S-4B

12.5 ft:
encountered
groundwater;
switch to 3-1/4"
OD tricone roller
bit and advanced
to 248.5 ft;
marsh funnel test
performed, 35
sec drilling fluid
15.0 - 18.5 ft:
uniform drilling
resistance,
brownish gray
drilling fluid,
clayey sand
cuttings

7
58.5

17.5 - 32.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCI reaction, soft,
homogenous structure CL 7
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING. TESTS REMARKS,
(ft) (ft) TUM DEPTHI DATA

23.5 ft: Changes to contains - 1 inch
layer of silty sand

25.0 ft: Changes to firm

CL

30.0 ft: Changes to hard

32.0

34.5

37.0

39.5

40.5

42.0

32.0 - 34.5 ft: FAT CLAY//ITHTSACNI.
fine grained sand, moist, gray, contains
mica, no HCI reaction,
homogenous structure V CH

34.5 - 37.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction, homogenous SM
structure

37.0 - 39.5 ft: SILTY SAND, fine to
medium grained sand, moist, gray,
contains mica, no HCI reaction,
homogenous structure SM

44.0 -

41.5

39.0 -

36.5

35.5

34.0 -

- 25 -

- 30 -

- 35 -

-40 -

-45 -

7

7

S-9, SPT
3+3+4
REC=18", 100%

S-10, SPT
WOH+1 +4
REC=1 3", 72%

S-11, SPT
3+4+5
REC=18", 100%

S-12, SPT
4+6+8
REC=18", 100%

S-13, SPT
6+7+8
REC=1 8", 100%

S-14, SPT
3+3+4
REC=18", 100%

S-15, SPT
5+9+13
REC=18", 100%

S-16, SPT
33+49+50/3"
REC=1 5", 96%

S-17, SPT
23+24+36
REC=18", 100%

S-18, SPT
19+43+50/4"
REC=16", 103%

32.5 - 35.0 ft:
uniform drilling
resistance, gray
drilling fluid

40.0 - 40.5 ft: jar
labeled as S-16A
40.0 - 41.0 ft:
uniform drilling
resistance
40.5 - 41.3 ft: jar
labeled as S-16B
41.0 - 42.5 ft:
hard drilling
42.5 - 45.0 ft:
uniform drilling
resistance

45.0 - 47.5 ft:
light gray drilling
fluid

39.5 - 4U.53 it: SIL Y SANU, Tine
grained sand, moist, gray, contains

-,mica, no HCI reaction
SM

GM40.5 - 42.0 ft: SILTY GRAVEL WITH
SAND, fine to coarse gravel,
subangular particles, moist, gray,

- contains mica, no HCI reaction, gravel
as cemented sand

I
I

42.0 - 49.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 5 - 10% shell
fragments, contains mica, highly
weathered shells, weak HCI reaction
with shells, no HCI reaction with soil
44.5 ft: Changes to estimated 15 - 25%
shell fragments
45.8 ft: Changes to laminated

SP-SM

.a.
(continued)



TEST Project:
hna e BORING

Schnabel Engineering LOG

CCNPP Subsurface Investigation Borinn Number:
Calvert County, Maryland Schnabel No.: 06120048
Bechtel Job No. 23257 Sheet: 3 of .10

B-342

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA

47.5 ft: Changes to estimated 5 - 10%
shell fragments, highly weathered shell
fragments

SP-SM

49.5

51.0 -

52.0 -

54.5

60.0-

61.5

64.5

67.0 -

72.5

26.5
49.5 - 51.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray, estimated 5 -
10% shell fragments, contains mica, no

-\HCI reaction F

- 50

51.0 - 52.0 ft: LEAN CLAY, fine
- grained sand, moist, gray, estimated 5

- 10% shell fragments, weak HCI
reaction I
52.0 - 54.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCI reaction, hard,

-\homogenous structure

SP-SM

CL

CL

•SC

54.5 - 60.0 ft: CLAYEY SAND, fine
grained sand, moist, gray, contains
shell fragments, contains mica, weak
HCI reaction (with shells), no HCI

24.0 -

reaction (with soil)

Q
K>

25.0 -

60.0 - 61.5 ft: POORLY GRADEIi"
SAND WITH SILT AND GRAEL, fine
grained sand, subangular particles,
moist, gray, contains mica, no HCI

'Nreaction, gravel as cemented sand

SP-SM

21.5

-16.0-

14.5

11.5

-9.0 -

- 55

- 60
60.0 - 62.5 fI:
uniform drilling
resistance

/- -I
61.5 - 64.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 15 - 25% fine
gravel, contains mica, contains shell
fragments, subangular fine gravel as
cemented sands, weak HCI reaction

-•(with shells), no HCI reaction (with soil)

SP-SM
62.5 - 64.5 ft: rod
chatter

64.5 - 67.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated 15 - 25% shell
fragments, contains mica, highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction

-\(with soil)

- 65

SP-SM
65.0 - 66.5 ft:
uniform drilling
resistance

/
67.0 - 72.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 5 - 10% shells,
contains mica, no HCI reaction,
moderately weathered shells

70.0 ft: Changes to weak HCI reaction
(with shells), no HCI reaction (with soil)

SP-SM
- 70

70.0 - 71.5 ft:
uniform drilling
resistance

3.5
72.5 - 74.0 ft: SILTY GRAVEL WITH
SAND, fine gravel, subangular
particles, moist, gray, contains mica,

GM
I,, 72.5 - 74.0 fit:

hard drilling

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

74.U k gravel as fresh to moderately
weathered shell fragments, weak HCI
reaction (with shells) /
74.0 - 77.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, contains shell fragments,
contains mica, weak HCI reaction (with

-,shells), no HCI reaction (with soil)

SP-SM

77.0

82.0

84.5

87.0

89.5

92.0

94.5

98.0 -

-1.0 -
77.0 - 82.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, contains mica, no HCI
reaction

SP-SM

I I 1 - .W11
82.0 - 84.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, contains shell fragments,
contains mica, weak HCI reaction (with,
shells), no HCI reaction (with soil),
shell fragments inclusions.between
83.1 and 83.8 ft .- -

84.5 - 87.0 ft: POORLY GRADýD-) L
SAND WITH SILT, fine to medinm/A.----
grained sand, wet, gray, contaihs shell
fragments, contains mica.f~,'noHCl
reaction, layer of cemented sands and
shell fragments between85.4 and)85.6

-\ft 9y /

SPNS

SP-SM

- 75 -

- 80 -

- 85 -

- 90 -

7

87.0 - 89.5 ft: POORLY GRADED
SAND WITH SILT, medium grained
sand, wet, gray, estimated 5 - 10%
shell fragments, contains mica, weak
HCI reaction, highly weathered shell

- fragments; layer of light gray cemented
sands with shell fragments between 88
to 88.4 ft

89.5 - 92.0 ft: POORLY GRADED
SAND WITH SILT AND GRAVEL, fine
to medium grained sand, wet, gray,
estimated 15 - 25% fine gravel,Sestimated <5% shell fragments,
contains mica, subangular gravel as
cemented sands, highly weathered
shell fragments, weak HCI reaction
(with shells), no HCI reaction (with soil)[

92.0 - 94.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray, estimated 5 -
10% shell fragments, contains fine
gravel, contains mica, subangular
gravel as cemented sands, highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction

(with soil)

94.5 - 98.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, contains cemented sands,
contains mica, highly weathered shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil)

SP-SM

SP-SM

-8.5

-11.0 -

-13.5

-16.0 -

-18.5

-22.0 -

S-30, SPT
4+7+9
REC=18", 100%

S-31, SPT
5+4+6
REC=18", 100%

S-32, SPT
3+5+6
REC=18", 100%

S-33, SPT
3+3+5
REC=18", 100%

S-34, SPT
3+13+9
REC=18", 100%

S-35, SPT
5+35+38
REC=18", 100%

S-36, SPT
7+46+50/4"
REC=18", 115%

S-37, SPT
7+50/6"
REC=12", 100%

S-38, SPT
39+20+16
REC=18", 100%

S-39, SPT
6+9+13
REC=1 8", 100%

74.0 - 75.0 ft:
uniform drilling
resistance,
smooth drilling
75.0 - 76.5 ft:
uniform drilling
resistance

SP-SM

87.5 - 88.0 i:
uniform drilling
resistance
88.0 - 90.0 ft:
hard drilling

92.0 - 92.5 ft:
hard drilling from
90 to 92 ft, easy
drilling from 92 to
92.5 It
92.5 - 95.0 ft:
uniform drilling
resistance from
92.5 to 93, hard
drilling from 93 to
94.5 ft, break
through hard
material at 94.5 ft
95.0 - 98.5 ft:
uniform drilling
resistance, gray
drilling fluid
98.5'- 103.5 ft:
marsh funnel test
performed, 40
sec drilling fluid

SP-SM

- 95 -

100-
SP-SM

98.0 - 107.5 ft: POORLY GRADED

(continued)



a TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

SAND WITH SILT, fine grained sand,
moist, gray, contains shell fragments,
contains mica, no HCI reaction

103.5 ft: Changes to fine to medium
grained sand, homogenous structure,
weak HCI reaction (with shells), no HCI
reaction (with soil)

SP-SM 7
107.5

117.5

122.5

-31.5

-105-

-110-

107.5 - 117.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, contains mica, highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil)

114.4 ft: Changes to contains highly
weathered shell inclusions - 1 inch
thick

7
SM

S-40, SPT
7+8+11
REC=18", 88%

S-41, SPT
6+9+14
REC=18", 100%

S-42, SPT
5+7+10
REC=18", 100%

S-43, SPT
7+6+8
REC=18", 100%

S-44, SPT
6+6+10
REC=18", 100%

98.5 - 103.5 ift
marsh funnel test
performed, 40
sec drilling fluid
(continued)

103.5 - 108.5 ft:
light gray drilling
fluid

118.5 - 123.5 ft:
gray drilling fluid

117.5 - 122.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated 5 - 10% shell
fragments, contains mica, highly
weathered shell fragments

SP-SM '

-41.5

-115-

-120-

-125-

-46.5
122.5 - 132.5 ft: SILTY SAND, fine
grained sand, moist, gray, estimated 5
- 10% shell fragments, contains mica,
highly weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)

SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 6 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH j DATA

128.5 It: Changes to contains shell
fragments, weak HCI reaction

SM

132.5

138.0

142.5

147.5

7
132.5 - 138.0 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, weak HCI reaction, homogenous
structure

ML/

138.0 - 142.5 ft: SANDY SILT, fine
grained sand, moist, gray, estim•t•-di•
<5% shell fragments, containsnkicaL..
weak HCI reaction, hard, higlK[yJ',-
weathered shell fragments

•i : "•'"• ML -

142.5 - 147.5 if: SANDY SILT, fine
grained sand, moist, gray, contains
shell fragments, contains mica, weak
HCI reaction (with shells), no HCI
reaction (with soil)

ML

-56.5

-62.0 -

-130-

-135-

-140-

-145-

-150-

S-45, SPT
5+8+11
REC=18", 100%

S-46, SPT
7+10+13
REC=18", 100%

S-47, SPT
3+5+7
REC=18", 100%

S-48, SPT
6+8+11
REC=18", 100%

S-49, SPT

6+10+ 11
REC=18", 100%

S-50, SPT
5+8+12
REC=18", 100%

128.5 - 133.5 ift:
no solid cuttings

153.5 - 158.5 ift:
no solid cuttings
in drilling fluid

-66.5

-71.5
147.5 - 182.5 it: SANDY SILT, fine
grained sand, moist, brownish gray,
contains mica, weak HCI reaction

ML

7

153.5 it: Changes to hard,
homogenous structure

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

0

-155-

-160-

-165-

-170-

-175-

-180-

ML

153.5 - 158.5 ft:
no solid cuttings
in drilling fluid
(continued)

7m

S-51, SPT
6+9+13
REC=18", 100%

S-52, SPT
7+9+11
REC=18", 100%

S-53, SPT
7+8+10
REC=7", 39%

S-54, SPT
5+8+14
REC=18", 100%

S-55, SPT
7+8+11
REC=18", 100%

7m

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

ML
182.5

187.0

197.5

207.5

-106.5
182.5 - 187.0 ft: SANDY SILT, fine to
medium grained sand, moist, brownish
gray, contains mica, no HCI reaction,
firm, homogenous structure

ML
-185-

i HM -1'1
187.0 - 197.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, brownish gray,
contains shell fragments, contains
mica, no HCI reaction, highly to
moderately weathered shell fragments

SP-SM

4 4,
197.5 - 207.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray, contains mica,
no HCI reaction

203.5 ft: Changes to moist

SP-SM

-121.5

-131.5

-190-

-195-

-200-

-205-

S-56, SPT
6+8+8
REC=18", 100%

S-57, SPT
6+8+13
REC=186, 100%

S-58. SPT
4+7+13
REC=18", 100%

S-59, SPT
4+6+11
REC=18", 100%

S-60, SPT
5+7+13
REC=18", 100%

198.5 - 203.5 ft:
uniform
resistance, gray
drilling fluid

207.5 - 212.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS(ft) (ft) TUM DEPTH I DATA

-210-

SM

212.5 -136.5
212.5 - 242.5 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, no HCI reaction, hard,
homogenous structure

218.5 ft: Changes to weak HCl reaction\

228.5 ft: Changes to brownish gray

ML

-215-

-220-

-225-

-230-

-235-

S-61, SPT
5+7+11
REC=18", 100%

S-62, SPT
6+9+12
REC=18", 100%

S-63, SPT
7+10+14
REC=18", 100%

S-64, SPT
6+8+13
REC=18", 100%

S-65, SPT
7+10+13
REC=18", 100%

S-66, SPT
7+8+12
REC=18", 100%

213.5 - 215.0 ft:
sandy silt
cuttings

(continued)



TEST Project: CCNPP Subsurface Investigation
el BORING Calvert County, Maryland

,in,, LOG Bechtel Job No. 23257

ELEV
(ft)

242.5 - 250.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm,
homogenous structure

Bottom of Boring at 250.0 ft.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarily
imply artesian conditions.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-343
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: W. Wolfe
Encountered _ 7/28 --- 14.0' 13.0' ---Schnabei Representative: 0. Cepu~ll____

Equipment: CME-550 End of Day V 7/28 6:00 PM -1.0' 13.0' ---

Method: 4-1/4" I.D. Hollow Stem Auger, Start of Day 7/29 7:00 AM 7.0' 13.0' ---
3 1/4" O.D. Tri-Cone Roller Bit

End of Day W 7/29 2:20 PM 4.7' 13.0' ---
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/28/08 Finished: 7/31/08 Start of Day 7/30 7:19AM 7.5' 13.0' ---

Eastlng:960306ft Northing:217039 ft End of Day . 7/30 6:05 PM -1.0' 13.0' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 83± (ft) Total Depth: 250.0 ft .

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

(ft)(ft) TUM EPTH DAT__ _ _ _ _ __ _ _ _ _ _ I, __ _ _ _ _ _ _ _ _ _ _ _ _

0.0 - 0.4 ft: ORGANIC SOIL0.4

4.5

5.9

7.0

12.0

12.9

14.5

17.5

19.0

0.4 - 4.5 ft: POORLY GRADED SAND
WITH SILT, medium grained sand,
moist, orangish brown, no HCI
reaction, light licorice odor

SP-SM

r

82.8

4.5- 5.9 ft: POORLY GRADEbSAND,
medium grained sand, moistioranS•Disi,
brown, no HCI reaction/( N. S

5.9 - 7.0 ft: SILTY SAND ibediufr'
grained sand, moist, orangish.rwn, SM

,no HCI reaction

7.0 - 12.0 ft: POORLY GRADED SAND
WITH SILT, medium grained sand,
moist, orangish brown with mottles of
white, no HCI reaction

SP-SM

12.0 - 12.9 ft: SILTY SAND, mediumgrained sand, moist, orangish brown S

-awith mottles of white, no HCl reaction

12.9 - 14.5 ft: POORLY GRADED
SAND WITH SILT, medium grainedsdeg,
sand, moist, gray, contains mica, no-HCI reaction/

14.5 - 17.5 ft: SILTY SAND, moist,
gray, contains mica, no HCl reaction

~SM

17.5 - 19.0 ft: LEAN CLAY WITH
"•SAND, fine grained sand, wet, gray, CL

contains mica, no HCI reaction

78.7

77.3 -

76.2 -

-5-

-10-

-15-

S-1, SPT
WOH/12"+2
RQD=10", 56%

S-2, SPT
1+2+3
RQD=5", 28%

S-3, SPT
2+2+3
RQD=18", 100%

S-4, SPT
2+3+4
RQD=1 5", 83%

S-5, SPT
7+1+2
RQD=18", 100%

7

0.0 ft: Advanced
4-1/4" I.D. HSA
to 13.0 ft.
Changes as
noted below, see
end of boring log
for additional
remarks.

5.0 - 5.9 ft: jar
labeled as S-3A

5.9 - 6.5 ft: jar
labeled as S-3B

12.5- 12.9 ft: jar
labeled as S-6A
12.9 - 14.0 ft: jar
labeled as S-6B
13.0 ft: Switched
to 3-1/4" O.D.
tricone roller bit
(mud rotary) and
advanced to
250.0 ft. mixed
12 bags of
bentonite to 110
gallons of water
13.0 - 15.0 ft:
Uniform drilling
resistance, light
brown drilling
fluid, enountered
water at 14.0 ft.

71.2 -

70.3 _

68.7

S-6, SPT
1+2+2
RQD=18" 100%

S-7, SPT
WOH+1 +3
RQD=I 6", 89%

S-8, SPT
3+4+5
RQD=18", 100%

65.7

64.2 -
19.0 - 22.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand, SP-SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) M (ft) TUM DEPTHI DATA

wet, gray, contains mica, no HCI
reaction

SP-SM

22.5

27.0

39.5

42.0

43.0

44.5

22.5 - 27.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCI reaction

CL

27.0 - 39.5 ft: LEAN CLAY, fine /
grained sand, moist, gray, contains
mica, no HCI reaction

32.5 ft: Changes to firm )
-• CL

35.0 ft: Changes to hard

39.5 - 42.0 ft: CLAYEY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction SC

60.7

- 25 -

56.2

- 30 -

35

S-9, SPT
2+3+4
RQD=18", 100%

S-10, SPT
3+3+5
RQD=18", 100%

S-11, SPT
3+4+4
RQD=18", 100%

S-12, SPT
4+5+6
RQD=18", 100%

S-13, SPT
4+7+9
RQD=I 8", 100%

S-14, SPT
5+5+7
RQD=18", 100%

S-15, SPT
4+9+10
RQD=18", 100%

S-16, SPT
8+13+19
RQD=18", 100%

18.5 - 19.0 ft: jar
labeled as S-8A
19.0 - 20.0 ft: jar
labeled as S-8B

23.5 - 28.5 ft:
light gray drilling
fluid

32.5 - 35.0 ft:
white drilling fluid

42.5 - 43.0 ft: jar
labeled as S-15A
43.0 - 44.0 ft: jar
labeled as S-15B

45.0 - 47.5 ft:
increased drilling
resistance at
46.0 ft, light gray
drilling fluid

43.7.

Al '3 -

42.0 - 43.0 ft: LEAN CLAY WITH
SAND, fine grained sand, moist, gray,

-.,contains mica, no HCl reaction, hard
CL

SP-SM
43.0 - 44.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray, contains

- cemented sands, contains mica, no
HCI reaction

40.2 -

38.7

- 40 -

- 45 -

F
F
F
F

I
44.5 - 47.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

,(.U 47.0 - 48.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains

- cemented sands, contains mica, no
\HCI reaction

48.0 -

49.5

52.5

f
SM

SP-SM48.0 - 49.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,

- moist, gray, estimated 5 - 10% shell
fragments, contains mica, highly
weathered shell fragments, strong HCI

reaction (with shells), weak HCI
reaction (with soil) SP-SM

49.5 - 52.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,

-moist, gray, no HCI reaction

57.8

64.5

67.0

69.5

72.0

52.5 - 57.8 ft: POORLY GRADED
SAND WITH SILT, medium to coarse
grained sand, angular particles, wet,
gray, estimated 30 - 45% shell
fragments, contains mica, highly
weathered shell fragments, strong HCI
reaction (with shells), no HCI reaction
(with soil), coarse sand consists of
shell fragments

57.5 ft: Changes to strong HCI rea"qion
\(with shells), weak HCI reaction (vwitfhl--

\soil)

SO ISM

ML

35.2 -

33.7

30.7

- 50 -

- 55 -

- 60 -

S

7

25.4

S-17, SPT
41+45+35
RQD=18", 100%

S-18, SPT
38+50/3"
RQD=9", 94%

7
57.8 - 64.5 ft: SANDY SIL-TfineN",
grained sand, moist, gray, contains
mica, no HCI reaction kIn ))
60.0 ft: Changes to weak lOl.lreadtion

"V_

S-19, SPT
50/3"
RQD=3", 83%

S-20, SPT
23+18+19
RQD=I 2", 67%

S-21, SPT
7+6+6
RQD=1 5", 83%

S-22, SPT
4+4+5
RQD=18", 100%

S-23, SPT
4+4+5
RQD=18", 100%

S-24, SPT
50/1"
RQD=I", 83%

S-25, SPT
7+7+10
RQD=18", 100%

S-26, SPT
14+24+20
RQD=18", 100%

S-27, SPT
5+4+7
RQD= 1", 61%

47.5 - 50.0 ft:
uniform drilling
resistance, light
gray drilling fluid
47.5 - 48.0 ft: jar
labeled as S-17A
48.0 - 49.0 ft: jar
labeled as S-17B

57.5 - 57.8 ft: jar
labeled as S-21A
57.8 - 59.0 if: jar
labeled as S-21B

65.0 - 67.5 ft:
uniform, but
considerable
drilling
resistance, light
gray drilling fluid

67.5 - 69.5 ft:
uniform drilling
resistance

69.5 - 70.0 ft:
harder drilling
70.0 - 72.5 if:
uniform drilling
resistance

7
63.6 ft: Changes to contains shell
fragments

64.5 - 67.0 ft: SILTY SAND, wet, gray,
contains cemented sands, contains.-
mica, no HCI reaction (with shells), no
HCI reaction (with cemented sands) SM

18.7

- 65 -ý=

182

w

67.0 - 69.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray with mottles of
white, estimated 15 - 25% shell
fragments, contains mica, strong HCI
reaction (with shells), no HCI reacton

-,(with soil)

69.5 - 72.0 ft: SILTY SAND, fine to
coarse grained sand, subrounded
particles, wet, gray, estimated 15 -
25% shell fragments, contains mica,
contains 0.1 ft thick cemented sand
layer at 71.5 fl, highly weathered shell
fragments, weak HCI reaction (shells), /

\no HCI reaction (soil)

SP-SM

13.7
- 70 -

SM

- 11.2 -

7
SP-SM72.0 - 79.5 ft: POORLY GRADED

SAND WITH SILT, fine grained sand,

we '"' esim te 5l..... - 10 shell_____
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV
(ft) (ft)

fragments, contains mica, highly
weathered shell fragements, weak HCI
reaction (with shells), no HCI reaction
(with soil)

SP-SM

77.5 ft: Changes to estimated 15 - 25%
shell fragments

79.5 3.7
79.5 - 84.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, contains mica, highly
weathered shell fragements, weak HCI
(with soil)

82.5 ft: Changes to contains shell
fragments 'K

84.5 -1.3
84.5 - 92.0 ft: POORLY GRADED15- .>
SAND WITH SILT, wet, grayvc.n.tain-s--
shell fragments, contains mica,.highly
weathered shell fragements-weak HCI
reaction (with shells), noH.lC-reaction
(with soil)

87.5 ft: Changes to homogenous•structure SP-SM

92.0 1 -8.8
, 92.0 - 94.5 ft: POORLY GRADED

SAND WITH SILT, fine grained sand,
-wet, gray with streaks of white,

estimated 15 - 25% shell fragments, SP-SM
contains mica, highly weathered shell
fragments, weak HCI reaction (with

U 94.5 shells), no HCI reaction (with soil), -11.3
-\contains shell layer at 93.0 ft

,. 94.5 - 102.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, light gray, estimated
15 - 25% shell fragments, contains
mica, moderately weathered shell

o "fragements, weak HCI reaction (with
shells), no HCI reaction (with soil) SP-SM
97.5 ft: Changes to estimated <5%

o shell fragments, estimated 15 - 25%
0 cemented sands

z
0 L

100.0 ft: Changes to gray, estimated
w<5% shell fragments, contains

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

cemented sands, sands as gravel
sized fragments, weak HCI reaction
(with shells), weak HCI reaction (with

-soil)
102.0

107.0

112.0

122.5

r
102.0 - 107.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, contains shell fragments,
contains mica, highly weathered shell
fragements, weak HCI reaction (with
shells), no HCI reaction (with soil)

SP-SM

SP-SM

-18.8 -

-23.8 -

-28.8 -

107.0 -112.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 5 - 10% shell
fragments, contains mica, highly
weathered shell fragements, weak HCI
reaction (with shells), no HCI reaction
(with soil)

ý/2>ý

/2.

SP-SM

2

112.0- 122.5 ft: SILTY SAND, fine/.
grained sand, moist, gray containsF
mica, no HCI reaction, homgo-genous>
structure

-105-

-110-

-115-

E -

120-

ý125-

RQD=5", 104%

S-39, SPT
6+12+20
RQD=18", 100%

S-40, SPT
5+7+10
RQD=18", 100%

S-41, SPT
5+7+10
RQD=18", 100%

S-42, SPT
7+7+10
RQD=18", 100%

S-43, SPT
6+10+11
RQD=18", 100%

102.0 ft: softer
drilling
102.5 - 108.5 ft:
uniform drilling
resistance,
marsh funnel test
performed, 50
sec drilling fluid

SM

-39.3
122.5 - 137.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, contains mica, highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil)

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

128.5 ft: Changes to estimated 5 - 10%
shell fragments

SM

133.5 ft: Changes to shell fragments,
contains shell layers at 134.2 ft

'C2
137.0

142.5

147.5

137.0 - 142.5 if: SANDY SILT, fine "
grained sand, moist, gray, contains
mica, weak HCI reaction, hard,
homogenous structure

ML

142.5 -147.5 ft: SILTY SAND, fine
grained sand, moist, gray, estimated
<5% shell fragments, contains mica,
highly weathered shell fragments,
weak HCI reaction (with shells), weak
HCI reaction (with soil)

SM

-53.8

-59.3

-130-

-135-

-140-

145-

-150-

S-44, SPT
5+9+21
RQD=18", 100%

S-45, SPT
6+7+11
RQD=18", 100%

S-46, SPT
6+9+13
RQD=18", 100%

S-47, SPT
5+6+12
RQD=18", 100%

S-48, SPT
5+8+9
RQD=1 8", 100%

S-49, SPT
6+6+10
RQD=18", 100%

143.5 - 148.5 ft:
uniform drilling
resistance, light
gray drilling fluid

-64.3
147.5 - 192.0 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, weak HCI reaction

ML

153.5 ft: Changes to no HCI reaction,
homogenous structure

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

158.5 ft: Changes to weak HCI
reaction, firm

163.5 ft: Changes to weak HCI
reaction, hard

ML

-1l55-

-160-

-165-

-170-

-175-

S-50, SPT
6+8+10
RQD=18", 100%

S-51, SPT
8+9+10
RQD=18", 100%

S-52, SPT
5+9+11
RQD=18", 100%

S-53, SPT
7+11+12
RQD=1 5", 83%

S-54, SPT
6+9+11
RQD=18", 100%

158.5 - 163.5.ft:
gray drilling fluid

7

-180-

- J L LI.J S .J -L-... L S

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

ML

-185-

-190- 7
192.0

197.5

202.5

207.5

4•O

192.0- 197.5 ft: POORLY GRADED
SAND WITH SILT, fine to mediuf•kf '
grained sand, moist, gray, estimated,5-
- 10% shell fragments, contains mica
moderately weathered shell-fraanimnts,
weak HCI reaction (with shells)j no RHI
reaction (with soil) V

S-55, SPT
4+8+9
RQD=18", 100%

S-56, SPT
6+9+12
RQD=18", 100%

S-57, SPT
8+12+15
RQD=18", 100%

S-58, SPT
4+7+11
RQD=18", 100%

S-59, SPT
5+6+11
RQD=18", 100%

183.0 - 185.0 ft:
sandy silt
cuttings

SP-SM

-114.3
197.5 - 202.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, contains shell fragments,
contains mica, weak HCI reaction (with
shells), no HCI reaction (with soil)

SP-SM

202.5 - 207.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, weak HCI reaction,
homogenous structure

SP-SM "

-195-

-200-

-205-

-119.3

-124.3
207.5 - 217.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, contains mica, no HCI

SP-SM

5z
JJ.l.LU J4.1 J J

(continued)
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SYMBOLE ELEV(ft) STRA
TUM

SAMPLING

DEPTH I DATA

reaction SPT
9
=18", 100%

213.5 ft: Changes to homogenous
structure

21
2 I

SAND WITH SILT, fine grained sand,
moist, gray, contains mica, weak HCI
reaction

a-

C,

228.5 - 233.5 ft:
brownish gray
drilling fluid

232.5 - 242.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction

0

tz

LinwJ
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ift) (ft) TUM DEPTH [ DATA

SM 7m

242.5

250.0

-159.3
242.5 - 250.0 ft: POORLY GRADED
SAND WITH SILT, moist, brownish
gray, contains mica, weak HCI
reaction, homogenous structure

4

SP-SM

-240-

-245-

7m

S-66, SPT
6+7+14
RQD=18", 100%

S-67, SPT
5+18+ 

13

RQD=18", 100%

S-68, SPT
7+10+13
RQD=18", 75%

243.5 - 248.5 ft:
uniform drilling
resistance,
brownish gray
drilling fluid, no
solid cuttings

Q

7
I', Ill -1RR P,- .. , *tU.ORR A -

Bottom of Boring at 250.0 ft.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarily
imply artesian conditions.
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: W. WolfeCotatr oea: .WleEncountered SZ 7/16 8:59 AM 8.0' 8.0' I---
Schnabel Representative: D. Cepull

Equipment: CME-550; AWJ/NWJ Rods End of Day V 7/16 6:00 PM 1.0' 8.0' --

Method: 6 1/4" I.D. Hollow Stem Auger
3 1/4" O.D. Tri-Cone Roller Bit, Start of Day 7/17 7:30 AM 3.0' 8.0

6" O.D. Tri-Cone Roller Bit End of Day V'Y 7/17 6:08 PM 1.5' 8.0' ---
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/16/08 Finished: 7/24/08 Start of Day V 7/18 7:15 AM 20.0' 8.0' --

Easting:960358ft Northing:216976.8 ft By:Land Survey End of Day • 7/18 2:00 PM 1.0' 8.0' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 72.3 (Ift) Total Depth: 250.0 ift

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

0.0 - 0.7 fi: Rootmat and topsoil, roots
4,'0.7

4.5

7.0

8.4

9.5

12.0

19.2

0.7 - 4.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained
sand, moist, light brown, contains roots

2.5 ft: Changes to medium to coarse sPSM,
grained sand, subrounded particles,
contains gravel, rounded gravel
fracture 1)_._
4.5 - 7.0 Ift: CLAYEY SAND, fiuie4.'r
medium grained sand, moist-,light"K.
orangish brown, no HCl~reaction,"
homogenous structure SC

7.0 - 8.4 Ift: POORLY GRADED SAND
WITH SILT, fine to medium grained SP-SM:-sand, moist, orangish brown--

8.4 - 9.5 Ift: LEAN CLAY WITH SAND,-fine grained sand, moist, light orangish CL
-\brown and light brown, no HCl
A reaction, soft

9.5 - 12.0 ft: LEAN CLAY WITH SAND,
fine grained sande sa, moist, gray, contains CL-mica, no HCI reaction, soft

S12.0 - 19.2 ft: LEAN CLAY WITH

SAND, fine grained sand, moist, gray,
contains mica, no HCI reaction, 0.5
inch layer of silty sand between 13.0 to
13.1 Ift

CL

71.6

67.8

65.3 -

63.9

62.8

60.3 -

5-

10-

115--

S-1, SPT
1+1+1
REC=11", 61%,

S-2, SPT
2+2+1
REC=14", 78%

S-3, SPT
1+2+3
REC=1 1", 61%

S-4, SPT
2+2+2
REC=17", 94%

S-5, SPT
2+3+3
REC=18", 100%

S-6, SPT
3+2+4
REC=18", 100%

S-7, SPT
3+3+4
REC=18", 100%

S-8, SPT
4+10+11
REC=15", 83%

0.0 - 2.5 ft:
Advanced 6
inches HSA
auger to 8.0 Ift,
0.0 to 2.5 Ift,
inervall uniform
drilling
resistance, light
brown cuttings.
Changes as
noted below.
See end of
boring log for
additional
remarks

7.5 - 8.4 ft: jar
labeled as S-4A
8.0 Ift:
encountered
groundwater
switched from 6
1/4 inch HSA to 3
/14 inch O.D.
tricone roller bit
(mud rotary)
8.0 - 10.0 Ift:
Advanced 3 inch
O.D. tricone
roller marsh
funnel test
performed = 45
sec. bit to 178.5
ft. 8.0 to 10.0 ft
internal uniform
drilling
resistance, light
brown drilling
fluid.
8.4 - 9.0 ft: jar
lableled as S-4B
15.0 Ift: drilling
fluid changes to
gray
15.1 - 18.5 Ift:
light to gray
drilling fluid
18.5 - 19.2 Ift: jar
labeled S-8A

53.1 719.2 - 22.0 ft: POORLY GRADED
WITH SILT, fine grained sand, moist, SP-SM I
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

gray, contains mica, no HCI reaction

SP-SM

22.0

27.0

22.0 - 27.0 It: LEAN CLAY WITH
SAND, fine grained sand, moist, gray,
no HCI reaction, hard, homogenous
structure

CL

50.3 -

S-9, SPT
4+6+9
REC=18", 100%

S-10, SPT
4+6+7
REC=18", 100%

45.3 -
27.0 - 32.0 ft: SILTY SAND, fine
grained sand, moist, gray, no HCI
reaction, homogenous structure

29.5 ift: Changes to contains mica
(KSM~

N4
32.0

34.5

37.0

42.0

32.0 - 34.5 ft: POORLY GI•ADED
SAND WITH SILT, moisgray,N:
contains mica, no HC IreadtionI'
homogenous structure ' SP-SM A

34.5 - 37.0 It: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 5 - 10% shell
fragments, contains mica, highly SP-SM
weathered shells, weak HCI reaction
(with shells), no HCI reaction (with soil)

37.0 - 42.0 It: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, no HCI reaction

SP-SM

40.0 ft: Changes to wet

40.3 -

37.8

- 25 -

- 30 -

- 35 -

-40-

- 45 -

S-11, SPT
7+7+8
REC=18", 100%

19.2 - 20.0 ft: jar
labeled S-8B
18.5 - 22.5 ft:
uniform drilling
resistance light
gray drilling fluid
(continued)
22.5 - 25.0 ft:
gray boring
sidewalls
"collapsed"
between 0 - 25.0
ft, 6 inches 0.0
tricone roller bit
used to ream
boring between 8
to 25 ft
25.0 - 27.5 ft:
switched to 3 /14
inch tricone roller
bit, uniform
drilling
resistance, light
gray drilling fluid

32.5 - 35.0 ft:
slightly increased
drilling resistance
between 34.0
and 35.0 ft

35.3 -

S-12, SPT
3+4+9
REC=18", 100%

S-13, SPT
9+14+26
REC=18", 100%

S-14, SPT
33+38+50
REC=18", 100%

S-15, SPT
50/6"
REC=6", 100%

S-16, SPT
22+50/5"
REC=I 1", 102%

S-17, SPT
33+32+40
REC=18", 100%

S-18, SPT
8+14+13
REC=18", 100%

30.3 -
42.0 - 47.0 It: WELL GRADED SAND
WITH SILT, fine to coarse grained
sand, subangular particles, moist, gray
with speckles of white, contains mica,
estimated 15 - 25% shell fragments,
highly weathered shell, weak HCI
reaction (with shells), no HCI reaction
(with shells)
45.0 ft: Changes to wet, gray with
bands of white

7
SW-SM

(continued)
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F F F

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA
F - F F ~ ~T F

I'('l .U 47.0 - 52.0 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, no HCI reaction, firm, contains
0.1 ft thick highly weathered shell
fragment layer at 48.2 ft

50.0 ft: Changes to contains shell
fragments, contains mica, no HCI
reaction (with shells or soil)

ML
- 50

52.0

54.5

57.0

59.5

64.5

67.5

72.0

20.3 -
52.0 - 54.5 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, no HCI reaction, contains 0.1
inch layer of fine cemented sand at ML
53.1 ft

54.5 - 57.0 ft: POORLY GRADED 4/
SAND WITH SILT, fine grained sand, -
wet, gray, estimated 5 - 10% shell
fragments, no HCI reaction (with shells S 8P-SM..
or soil)

57.0 - 59.5 fl: SILTY SAND WITH • /
GRAVEL, fine grained sand, wie tgray , i:

contains mica, estimated 15 -10% h 'S
shell fragments, fine gravel shiedh/l ' yM
highly weathered shell fragments,; wC
w rection (waction (with sthllhel, ) Cr "M
HC reaction (with sosl) /;l

59.5- 64.5 ft: POORLY GRADED)
SAND WITH SILT, fine graine~dsand,
wet, gray, estimated 5 - 10 1 5iell
fragments, contains mica, highly SP .
weate shellsll fragments,kweak HC(wi
reaction (with shells), no HCl reaction(with soil) SP-SM:1

62.5 ft: Changes to moist, contains 0.1
ft shell fragment layers at 62.8 and
63.2 ft

64.5 - 67.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray and white, estimated 15 -
25% shell fragments, contains mica,
white shells, weak HCI reaction (with

shells), no HCI reaction (with soil)

67.5 - 72.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, highly weathered shell
fragments, no HCl reaction (with
shells), no HCI reaction (with soil) SPM

70.0 ft: Changes to contains shell
fragments

17.8

15.3 -

12.8

7.8

52.0 ft: rod
chatter
52.5 - 55.0 ft: rod
chatter
throughout entire
interval. New
batch of drilling
fluid mixed for
hole, marsh
funnel test
performed 45
sec drilling fluid
55.0 - 57.5 ft:
uniform drilling
resistance, light
gray drilling fluid

65.0 - 67.5 ft:
harder drilling
from 67.0 to 67.5
ft

67.5 - 70.0 ft:
uiform drilling
resistance, light
gray drilling fluid

4.8

0.3 -
72.0 - 79.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, contains shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)

SP-SM

(continued)
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DEPTH MATERIAL DESCRIPTION
(ft)

75.0 ft: Changes to no HCI reaction
(with shells or soil)

79.5
79.5 - 82.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated 5 - 10% shell
fragments, weak HCI reaction (with
shells), no HCI reaction (soil), 0.1 ft
thick shell layer at 81.0 ft

82.0 82.0 - 87.0 ft: POORLY GRADED

SAND WITH SILT AND GRAVEL, fine
gravel, subangular particles, wet, gray,
estimated 15 - 25% shell fragments, /--
fine gravel sized highly weathered sheil.-
fragments, weak HCI reaction (with N
shells), no HCI reaction (with soil),.fine
gravel is shell fragments
85.0 ft: Changes to light gray

87.0 87.0 - 89.5 ft: POORLY GRAbEE

SAND WITH SILT AND GRAWEL, fine
grained sand, wet, gray, estimated 15 -
25% shell fragments, contains mica,
fine gravel sized highly weathered shell
fragments, weak HCI reaction (with

9 89.5 shells), no HCI reaction (with soil), fine
_ogravel is shell fragments

uJ 89.5 - 92.0 ft: SILTY SAND, fine
grained sand, wet, gray, contains shell

Mfragments, contains mica, highly
Sweathered shell fragments, weak HCI

92.0 reaction (with shells), no HCI reaction
92.0 (with soil)

UJ92.0 - 102.5 ft: POORLY GRADED
ZSAND WITH SILT, fine grained sand,
z wet, gray, contains shell fragments,

contains mica, highly weathered shell
fragments, no HCI reaction (with shells

(6 or soil)
0

o
I-

C,i

£3 98.5 if: Changes to moist
z•

0

CJ

SYMBOL
ELEV STRA SAMPLING

(ft) TUM DEPTH I DATA

81.0 ft: shells
oriented 45
degrees to
vertical

92.5 - 98.5 ft:
marsh funnel test
performed, 43
sec drilling fluid

98.5 - 103.5 ft:
uniform drilling
resistance, light
gray drilling fluid

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (f) TUM DEPTHI DATA

SP-SM

98.5 - 103.5 ft:
uniform drilling
resistance, light
gray drilling fluid
(continued)102.5

107.5

117.5

127.0

102.5 - 107.5 ft: SILTY SAND, finegrained sand, moist, gray, contains
shell fragments, contains mica, weak
HCI reaction (with shells), no HCI
reaction (with soil)

SM

107.5 - 117.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, contains shell fragments,
contains mica, no HCI reaction (with
shells), weak HCI reaction (with soil)

SP.SM

113.5 ft: Changes to e Jl7atec10%"
shell fragments, highly weathered shell
fragments, weak HCI reactioif(With
shells and soil), shell inclusion at 114.6
ft

117.5 - 127.0 ft: SILTY SAND, fine
grained sand, moist, gray, estimated 5
- 10% shell fragments, contains mica,
weak HCI reaction (with shells and
soil), white shell inclusion at 119.7 ft

SM

123.5 ft: Changes to contains shell
fragments, homogenous structure

-30.2

-35.2

-105-

-110-

-115-

-120-

-125-

S-39, SPT
6+10+12
REC=18", 100%

S-40, SPT
8+8+9
REC=18", 100%

S-41, SPT
6+5+7
REC=18", 100%

S-42, SPT
6+8+12
REC=18", 100%

S-43, SPT
5+8+10
REC=18", 100%

-45.2

-54.7 -
127.0 - 132.5 ft: SANDY SILT, fine
grained sand, moist, grayish brown, ML

(continued)
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ELEV
(ft)

STRA
TUM

132.5 - 137.5 ft: SANDY SILT, fine
grained sand, moist, grayish brown,
contains shell fragments, contains
mica, weak HCI reaction (with shells),
weak HCI reaction (with soil)

em
F.- I
CI

143.5 ft: Changes to weak HCI reaction

ML
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS((f) (ft) TUM DEPTH I DATA ____

7

163.5 ft: Changes to homogenous
structure

168.5 ft: Changes to firm, homogenous
structure

173.5 ft: Changes to hard

ML

-160-

-165-

-170-

-175-

-180-

7

S-50, SPT
5+8+9
REC=18", 100%

S-51, SPT
5+7+9
REC=18", 100%

S-52, SPT
5+7+9
REC=18", 100%

S-53, SPT
5+7+10
REC=8", 44%

S-54, SPT
7+8+10
REC=18", 100%

163.5 - 168.5 ft:
uniform drilling
resistance, gray
drilling fluid

178.5 - 181.5 ft:
switched to O.D.
tricone roller bit.
Reamed hole
with 6 inch O.D.
tricone roller bit
between 25.0
and 151.5 ft

7
U

181.0
181.0 - 191.0 ft: SILTYSAND, fine to
medium grained sand, moist, grayish SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

gray, contains mica, estimated 5 - 10% UD-1, UNDIST PP = 4.50 tsf 181.5 - 183.5 ft:
shell fragments, weak HCI reaction REC=16", 67% PP = 4.50 tsf pushed pitcher
(with shells), weak HCI reaction (with PP= 4.50 tsf sampler 24
soil) inches for 28.2

sec; 16 inch
183.5 ft: Changes to gray, contains 0.1 S-55, SPT recovery,
ft thick brown cemented sand layer at 6+11+22
184.2 ft. REC=16", 89% (continued)

183.5 - 188.5 ft:
185- Switched to 3 1/4inch O.D. tricone

roller bit and
advanced roller

SM .bit to 188.5 ft,
uniform drilling
resistance, gray
drilling fluid

. S-56, SPT 188.5 ft: switched
4+7+18 to 6 inch O.D.
REC=18", 100% tricone roller bit;

--190---reamed hole with

6 inch 0.0.
190 tricone roller bit

191.0 18.7-between 183.5
191.0 - 204.0 ft: SILTY SAND, fine and 191.5 ft
grained sand, moist, gray, contains . . UD-2, UNDIST PP = 4.50 tsf
mica, weak HCI reaction .. REC=23", 96% PP = 4.50 tsf

PP =4.50 tsf

193.0 - 198.5 ft:
193.5 ft: Changes to no HCI-re •CiO, S-57, SPT switched to 3 1/4

homogenous structure 3+5+7 O.D. tricone
REC=16", 89% roller bit and

advanced roller
-- 195- bitto 198.5 ft,

gray silty sand
cuttings

SM

198.5 ft: Changes to weak HCI reaction -58, SPT 198.5-201.5 ft:
4+5+9 switched to 6

_. REC=1 0", 56% inch O.D. tricone

--200-- roller bit and
200advanced tricone

- roller bit to 206 ft;
reamed hole

wS between 193.5
201.5 ft: Changes to weak HCl reaction UD-3, UNDIST PP = 4.50 tsf and 201.5 ftREC=12", 50% PP = 4.50 tsf 201.5 - 203.5 ft:

U) PP = 4.50 tsf pushed pitcher

0sample 24", in
38.4 sec, 12"
recovery, sample

204.0 --131.7- placed in jar and
204.0 - 217.5 ft: SILTY SAND, fine UD-4, UNDIST PP = 4.50 tsf labeled as UD-3
grained sand, moist, contains mica, no REC=24", 100% PP = 4.50 tsf 204.0 - 206.0 ft:

o HCI reaction, homogenous structure -205 PP = 4.50 tsf pushed pitcher
sample 24
inches. 24 inch

S-59, SPT recovery
O SM 5+8+13 206.0 ft: switched
o REC=18", 100% to 3 1/4 inch
zC tricone roller bit

0 and advanced
roller bit to 208.5LUftfl

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SM

217.5

233.5

217.5 - 233.5 ft: SANDY SILT, fine
grained sand, moist, contains mica,
weak HCI reaction, firm, homogenousA'
structure

223.5 ft: Changes to no HCI reaction,
firm, homogenous structure

228.5 ft: Changes to soft

231.5 ft: Changes to weak HCI reaction

-145.2

-210-

-215-

-220-

-225-

-230-

-235-

_x

I

S-60, SPT
4+7+9
REC=18", 100%

I

UD-5, UNDIST
REC=24", 100%

S-61, SPT
5+9+12
REC=18", 100%

S-62, SPT
6+7+11
REC=18", 100%

UD-6, UNDIST

S-63, SPT
5+7+11
REC=18", 100%

S-64, SPT
5+8+12
REC=18", 100%

UD-7, UNDIST
REC=24", 100%

S-65, SPT
5+8+14
REC=16", 89%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

208.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 213.5
ft; reamed hole
between 206.0 to
211.5 ft
211.5 - 213.5 ft:
pushed pitcher
sampler 24
inches

213.5 ft: switched
to 3 1/4 inch O.D.
tricone roller bit
and advanced
roller bit to 218.5
ft, silty sand
cuttings

218.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 221.5
ft; reamed hole
from 213.5 to
221.5 ft
221.5 - 223.5 ft:
pushed pitcher
sampler 24
inches in 1
minute 22 sec,
500 lb of
pressure
required to push
tube (hard
material), 19.5
inch recovery
223.5 ift: switched
to 3 1/4 inch O.D.
tricone roller bit
and advanced
roller bit to 228.5
ft, no solid
cuttings

228.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 231.5
ft reamed hole
between 223.5
and 231.5 ft
231.5 - 233.5 ft:
puched pitcher
tube sample 24
inches in 32.97
sec, 24 inch
recovery
233.5 ft: switched
to 3 1/4 0.D.
tricone roller bit
and advanced
roller bit to 238.3

ML

I-161.2
233.5 - 243.5 ft: SANDY SILT, fine
grained sand, moist, brownish gray,
contains mica, weak HCI reaction,
hard, homogenous structure ML

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
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238.5 ft: Changes to grayish brown, no
HCI reaction

241.5 ft: Changes to brownish gray,
weak HCI reaction

7ML

4

-240-

-245-

71.2243.5

250.0

1+141
243.5 - 250.0 ft: SANE
grained sand, moist, b
contains mica, weak
slight organic odor

SI ellUI, C

rownish gray,
HCI reaction, <

S-66, SPT
7+8+12
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-67, SPT
8+10+17
REC=18", 100%

S-68, SPT
7+9+ 13
REC=18", 75%

ft
233.5 - 238.5 ft:
Advanced 3 1/4
inch O.D. tricone
roller bit to 238.3
ft, uniform drilling
resistance, gray
drilling fluid
(continued)
238.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 244.5
ft, reamed hole
between 233.5
and 241.5 ft
241.5 - 243.5 ft:
pushed pitcher
tube sample 24
inches in 52.2
sed, 24 inch
recovery
243.5 ft: switched
to 3 1/4 O.D.
tricone roller bit
and advanced
roller bit to 248.5
ft

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

-177.7- f- *,.J U

Bottom of Boring at 250.0 ft.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarily
imply artesian conditions.
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered • 7/31 --- 13.5' 13.5' ---
Schnabel Representative: P. Patrick/K. Bell

Equipment: CME-75 (Truck); AWJ Rods Start of Day 8/1 7:30 AM 7.0' 13.5'

Method: 4-1/4" I.D. Hollow Stem Auger, StartofDay 8/4 8:00AM 22.0' 13.5
3-1/2" O.D. Tri-cone roller bit

Startof Day 8/5 7:10AM 13.2' 13.5'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/31/08 Finished: 8/6/08 Start of Day 8/6 7:15 AM 28.0' 13.5' ---

Easting: 960392.2 ft Northing:217096.7 ft By: Land Survey Completion • 8/6 12:00 PM 28.5' 13.5'

Coordinate System: MD State Plane

Ground Surface Elevation: 69.3 (ft) Total Depth: 250.0 ft _

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

0.0 - 2.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand, moist,
yellowish red, estimated <5% fine to
coarse gravel, estimated <5%
organics, no HCI reaction,

-\homogenous structure2.0

4.5

5.8

9.5

.12.5

14.0

16.5

18.0

/

/

SPS
2.0 - 4.5 ft: POORLY GRADED SAND--
WITH SILT, fine grained sand, moist,\x•
yellowish red, estimated <5% mica, C>

estimated <5% roots, no HCI readtibn,
homogenous structure, containslarge
(0.5 inch) gray particles, probably gryout-

-\that was inside of the augers "-, T

S67.3 -

64.8

Y
S-1, SPT
2+2+2
REC=16",

S-2, SPT
3+2+3
REC=18",

S-3, SPT
4+3+3
REC=1 3",

89%

100%

72%

4.5 - 5.8 ft: SILTY SAND;fin'lgrained
sand, moist, pinkish graykestimatAd 5 -

\10% fine to coarse gravelkitrongHC Cl/
\reaction, homogenous structure

SM

SM

5.8 - 9.5 ft: SILTY SAND, fine grained
sand, moist, olive brown and yellowish
red, strong HCI reaction, homogenous
structure

63.5

9.5- 12.5 ft: SANDY LEAN CLAY, fine
grained sand, moist, olive brown with
mottles of yellowish red, weak HCI
reaction, lensed, clayey sand layers (1 CL
- 3 inches thick), clayey sand tends to
be yellowish red while sandy lean clay
tends to be olive brown

12.5- 14.0 ft: SANDY LEAN CLAY,
fine grained sand, wet, grayish purple, CL
no HCI reaction, firm, homogenous
structure
14.0 - 16.5 ft: CLAYEY SAND, fine
grained sand, wet, grayish purple,

-"estimated <5% mica, no HCI reaction, SC
homogenous structure

S16.5 - 18.0 ft: SANDY LEAN CLAY,

fine grained sand, wet, grayish purple, CIL
no HCI reaction, hard, homogenous

-l.structure

59.8

-5-

-10-

-15-

56.8

55.3-

S-4, SPT
3+4+3
REC=16", 89%

S-5, SPT
4+5+6
REC=18", 100%

S-6, SPT
2+3+3
REC=18", 100%

S-7, SPT
3+3+4
REC=18", 100%

S-8, SPT
3+4+5
REC=16", 100%

0.0 - 2.5 ft:
advanced 4 1/4"
ID auger to 10 ft;
0 to 2.5 ft
interval: sand
with silt cuttings,
contains root
fragments, hard
drilling; changes
as noted below,
see end of boring
log for additional
remarks

5.0 - 7.5 ft: hand
drilling
5.0 - 5.8 ft: jar
labeled as S-3A
5.8 - 6.5 ft: jar
labeled as S-3B

10.0 ft: driller
switched to 3 1/2
OD tricone roller
bit (mud rotary)
and advanced to
250 ft
10.0 - 13.5 ft:
olive brown
drilling fluid, easy
drilling silt
clumps in
cuttings
13.5 - 16.0 ft:
gray drilling fluid
13.5 - 14.0 ft: jar
labeled as S-6A
14.0 - 15.0 ft: jar
labeled as S-6B
16.0 - 18.5 ft:
easy drilling
16.0 - 16.5 ft: jar
labeled as S-7A
16.5 - 17.5 ft: jar
labeled as S-7B

52.8

51.3-
18.0 - 23.0 ft: FAT CLAY, wet, grayish
pink, no HCI reaction, hard,
homogenous structure CH 7
(continued)
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21.0 ft: Changes to lensed, contains
small pockets (< 0.5 in diameter) of
yellowish red sands •

CH F S-9, SPT
4+5+7
REC=1 8", 100%

23.0

25.5

26.5

28.0

30.5

33.0

37.5

40.5

43.0

46.3 -
23.0 - 25.5 ft: LEAN CLAY, wet,
grayish purple, no HCI reaction, hard,
homogenous structure, contains 0.5
inch layer of CLAYEY SAND (SC), wet, CL
grayish 

purple 
at 24.8 ft

25.5 - 26.5 ft: CLAYEY SAND, fine
grained sand, wet, grayish purple, no

-\HCI reaction, homogenous structure
SC

43.8

42.8

26.5 - 28.0 ft: SILTY SAND, fine
grained sand, wet, grayish purple, no
HCI reaction, homogenous structure

SM'

28.0 - 30.5 ft: SILTY SAND, fine to . -V "
medium grained sand, moist, dark
gray, contains mica, no HCI reaction,
homogenous structure, weak SM,
cementation from 28.5 to 30 ft

30.5 - 33.0 ft: SILTY SAND fine',to'..
medium grained sand, moist, dark '-.
gray, estimated <5% shell fra-griens-
-fine to medium sand size, highly SM
weathered shells , wa Crci31.8 ft: Changes to ligh#tgra y,"' ..

-•estimated <5 Xo fine gravel, wea•k' . ..
\cementation, fine gravel as"c• qen" ted

wsand, weak HCI reaction with hells, noi
sHCI reaction with soild

33.0 - 37.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, light gray, estimated SP-SM
5 - 10% shells, fine sand sized highly
weathered shells, weak HCI reaction
with shells, no HCI reaction with soil,
shells decrease with depth

37.5 - 40.5 ft: POORLY GRADED
-SAND WITH SILT, fine to medium

grained sand, wet, gray and light gray,
estimated 50 - 100% shells, weak HCI SPM
reaction, fine to medium sand size

moderate to highly weathered shells

38.8

36.3 -

-25 -

- 30 -

-35-

- 40 -

- 45 -

S-10, SPT
5+8+9
REC=18", 100%

S-11, SPT
3+3+5
REC=18", 100%

5-12, SPT
7+10+13
REC=1 7", 94%

S-13, SPT
14+50/6"
REC=12", 100%

21.0 - 23.5 ft:
harder drilling

23.5 - 26.0 ft:
uniform drilling
resistance, gray
drilling fluid

26.0 - 28.5 ft:
smooth drilling
26.0 - 26.5 ft: jar
labeled as S-11A
26.5 - 27.5 ft: jar
labeled as S-1IB
27.5 ft: Schnabel
representative
switched from P.
Patrick to K. Bell
28.5 - 31.0 ft:
uniform drilling
resistance,
harder drilling
31.0 - 33.5 ft:
slight rig chatter
at 33 ft (possible
cemented sand)

33.5 - 36.0 ft:
hard drilling

38.5 - 41.0 ft:
softer drilling at
39 ft, clumps of
silty sand, fine to
medium sand
sized shell
cuttings
41.0 - 43.5 ft:
steadily easier
drilling with depth

43.5 - 46.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

S-14, SPT
33+50/4"
REC=9", 83%

31.8

S-15, SPT
50/5"
REC=5", 83%

S-16, SPT
13+11+19
REC=11", 61%

S-17, SPT
28+29+13
REC=1 1", 61%

S-18, SPT
5+5+7
REC=1 6", 89%

40.5 - 43.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, light gray, estimated
15 - 25% shells, weak HCI reaction,
fine to coarse sand size, fresh to highly
weathered shells, angular coarse sand
size shells, contains a 1-inch layer of
SANDY SILT (ML), fine sand, moist,

\dark gray, est < 5% shells, weak HCI
with soil and shells, soft at 42.4 ft

SP-SM

28.8

26.3 -

43.0 - 48.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, light gray,
estimated <5% shells, contains mica,
weak HCI reaction, firm to hard,
homogenous structure, fine to medium
sand size, moderate to highly
weathered shells

CL

S-19, SPT
3+3+5
RFC=18". 100%

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) (ft) TUM DEP

46.0 ft: Changes to estimated <5%
organics, (organics are possible CL

48.0 cattails), fine sand size highly 21.3
weathered shells, weak HCI reaction

\with shells, no HCI reaction with soil
48.0 - 50.5 ft: CLAYEY SAND, fine to SC
medium grained sand, moist, contains
mica, estimated <5% shells, -50

50.5 homogenous structure, fine to mediumeand size, fresh to highly weathered
5. hells, weak HCI reaction with shells, f
\to HCI reaction with soil

50.5 - 53.0 ft: CLAYEY SAND, fine to
medium grained sand, moist, gray and
brownish gray, estimated <5% shells,
shels estimated 5 10% fine gravel, fine to 16.3
sanedium sang size fresh to highly

w thiher ed ahe rs fine gravel as
cemented sand, subangular toM SM

subrounded fine gravel, weak HCI J.'
_ reaction with shells, no HCI rection with -55

icemented sand and soil, moderate to55.5 ! strong cementation 13• .8

53.0 - 55.5 it: SILTY SAND, fine to
medium grained sand, wet, lightov
brownish gray, estimated 5 - 10% 8shells, estimated <5% fine gravel, fine .

sand to fine angular gravel size fresh
to highly weathered whells finelglaslas cemented sand, subrounded~to .
subangular fine gravel, weak HUI-
reaction with shells, no HEI -ection
raith soil withsoi

- 55.5 - 60.5 ft: SILTY SQN, Nflne! - - - 60
605 medium grained sand, wet, lijý,olive . •• 88

g gray and gray, estimated 15 - 25% F ..

size, fresh to highly weathered shells,(•weak HCI reaction with shells, no HCI
<"reaction with soil

5.8.5 ft: Changes to olive gray and
g glray, estimated <5% shells, fine to

Wmedium sand size, fresh to highly ..
lweathered shells

M 60.5 - 75.5 ft: SILTY SAND, fine to
medium grained sand, wet, dark gray< and gray, estimated 5 - 10% shells, -65
fine sand to angular fine gravel size

W< fresh to highly weathered shells, weak
Z HCI reaction with shells, no HCI
z) reaction with soil

63.5 ft: Changes to shell size increases
with depth SM

U) 66.0 ft: Changes to estimated <5%
0, shells, homogenous structure, fine to

medium sand size, moderate to highly
weathered shells
68.5 if: Changes to olive gray and gray

-70

71.0 ft: Changes to gray and light gray

0

0
M

(-
W1 173.5 ft:_Changes to estimated_<5% ___

SAMPLING

TH I DATA

%

68.5 ft: driller
desanded
mud-tub, driller
added 50 gallons
of clean water
with 1/2 bag of
bentonite to
drilling fluid,
driller flushed
hole to prevent
collapse over the
weekend

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

shells, fine sand size, highly weathered
shells SM

75.5

78.0

83.0

88.0

75.5 - 78.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray,
estimated <5% shell fragments, fine
sand size highly weathered shells, SM
weak HCl reaction with shells and soil,
weak cementattion from 77.3 to 77.5

-6.2

78.0 - 83.0 ft: SANDY SAND WITH
GRAVEL, fine to medium grained
sand, wet, gray and light gray,
estimated 5 - 10% shells, weak HCl
reaction, fine gravel (subrounded to
subangular fine gravel), fine to angular
coarse sand size. fresh to highly
weathered shells, moderate to strong
cementation (fine gravels),
cementation (fine gravel), cemented
sands increase with depth
81.0 ft: Changes to estimated 15 - 25%
shells, weak HCI reaction with shells,

- no HCI reaction with cemented sand
and soil

83.0 - 88.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray and
light gray, estimated 5 - 10% shells>'
estimated <5% fine gravel, fine to)
angular coarse sand size, fresh to
highly weathered shells Iine-gravel'as
cemented sand, weak HreactionN
with shells, no HCI reaction with '
cemented sand and soill,weak to,
moderate cementation
86.0 ft: Changes to gray and olive

-\ gray, estimated <5% shells, fine to r
medium sand size, moderate to highly
weathered shells, weak HCI reaction
with shells, no HCI reaction with soil

-8.7 -

SM

-13.7 -

SM

76.0 - 78.5 ft:
slight rig chatter
at 77 ft (possible
cemented sand)

81.0 - 83.5 ft:
slight rig chatter
throughout, hard
drilling, light gray
drilling fluid

83.5 - 86.0 ift:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

86.0 - 88.0 Ift:
light gray drilling
fluid

88.5 - 93.5 ft:
silty sand, fine to
medium sand
and fine to
medium shell
cuttings

93.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling

18.7 -

88.0 - 102.5 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, estimated <5% shells, fine to
medium size fresh to highly weathered
shells, weak HCl reaction with shells,
no HCl reaction with soil; contains a
1-inch layer of SILT WITH SAND (ML),
olive, fine sand, moist, soft at 88.7 ft,
89 ft and 89.5 It

93.5 ft: Changes to fine grained sand,
estimated 5 - 10% shells, weak HCI
reaction with shells and soil, shell
decrease with depth

98.5 ft: Changes to estimated <5%
shells, homogenous structure, fine to
medium sand size, moderately to
highly weathered shells, weak HCI
reaction with shells, no HCI reaction
with soil

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH[ DATA

_ _ i_ _ _ _ _ _ _ _ _ _ - ._ __ _ _ _ _ _ _ _ _

SM

102.5

107.5

117.5

-33.2
102.5 - 107.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shell fragments, firm,
homogenous structure, fine sand size
highly weathered shells, weak HCI
reaction with shells, no HCI reaction
with soil ML

107.5 - 117.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
estimated <5% shells, homogenous
structure, fine to medium sand size
moderate to highly weathered shells,
weak HCI reaction with shells, no HCI /
reaction with soil

113.5 ft: Changes to finet, o medium
grained sand, wet, estimated5,- ,10%
shells, fine sand to angular cbarse
sand size fresh to highly weathered
shells

-38.2

-105-

-110-

-115-

-120-

-125-

7

S-39, SPT
7+10+11
REC=18", 100%

S-40, SPT
6+8+10
REC=18", 100%

S-41, SPT
6+8+14
REC=18", 100%

S-42, SPT
5+6+9
REC=18", 100%

S-43, SPT
7+9+11
REC=18", 100%

103.5 - 108.5 ft:
uniform drilling
resistance,
smooth drilling

108.5 - 113.5 ft:
slight rig chatter
from 111.0 to
111.5 ft (possible
cemented sand),
olive gray drilling
fluid, clumps of
silty sand, fine to
medium sand
and shells in
cuttings

118.5 - 123.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid, silty sand,
fine to medium
sand and shells
in cuttings

-48.2
117.5 - 137.0 ft: SILTY SAND, fine
grained sand, moist, olive gray and
greenish brown, estimated <5% shells,
weak HCI reaction, homogenous
structure, fine to medium sand size
moderate to highly weathered shells

SM

123.0 Ift: Changes to olive gray and
gray, fine sand size, highly weathered
shells
123.5 ft: Changes to olive gray and
grayish brown, fine to medium sand
size moderate to highly weathered
shells

(continued)
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SM

133.5 ft: Changes to fine sand size
highly weathered shells

137.0

142.5

137.0 - 142.5 ft: SILTY SAND, fine ,,..

grained sand, moist, olive gray, no HCI
reaction, homogenous structure

-

-67.7 -

-130-

-135-

-140-

-145-

-150-

S-44, SPT
6+7+9
REC=I 1", 61%

S-45, SPT
6+9+10
REC=18", 100%

S-46, SPT
5+5+8
REC=18", 100%

S-47, SPT
7+9+11
REC=18", 100%

S-48, SPT
7+10+11
REC=18", 100%

S-49, SPT
7+9+10
REC=18", 100%

128.5 - 133.5 ft:
olive gray drilling
fluid, marsh
funnel test
performed (41.0
sec drilling fluid)

143.5 ft: driller
de-sanded mud
tub, driller
flushed out
boring with new
drilling fluid; next
day driller added
- 50 gal of clean
water to drilling
fluid and cleaned
out the hole

148.5 - 153.5 ft:
olive gray drilling
fluid

142.5 - 177.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, weak HCI
reaction, hard, homogenous structure,
fine sand size highly weathered shells

148.5 ft: Changes to firm ML

.- 73.2

(continued)
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-155--l-

163.5 ft: Changes to olive gray and
grayish brown, lensed, 0.5 to 1.5 inch
pockets of silty sand

ML

-160-

-165-

-170-

-175-

-180-

S-50, SPT
7+9+12
REC=18", 100%

S-51, SPT
7+9+10
REC=18", 100%

S-52, SPT
7+10+12
REC=18", 100%

S-53, SPT
8+9+11
REC=18", 100%

S-54, SPT
4+10+13
REC=18", 100%

163.5 - 168.5 ft:
uniform drilling
resistance,
smooth drilling

173.5 - 178.5 ft:
clumps of sandy
silt and fine sand
in cuttings

178.5 - 179.3 ft:
jar labeled as
S-54A
178.5 ft: harder
drilling
179.3 - 180.0 ft:
jar labeled as
S-54B

177.5

179.3

177.5 - 179.3 ft: SILTY SAND, fine
grained sand, moist, olive gray,
estimated <5% shells, weak HCI
reaction, fine to medium sand size

-moderate to highly weathered shells

179.3 - 187.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, olive gray-and light gray,
estimated 15 - 25% shells, fine sand to
angular fine sand size, fresh to highly
weathered shells, weak HCI reaction

SM

-108.2

-110.0

SP-SM

(continued)
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(Ift) (ft) TUM DEPTH DATA

with shells, no HCI reaction with soil

183.5 ft: Changes to olive gray and
gray, estimated <5% shells,
homogenous structure, fine sand size
highly weathered shells SP-SM

187.5 -118.2
187.5 - 212.5 ft: SILTY SAND, fine
grained sand, wet, olive gray,
estimated <5% shells, weak HCI
reaction, homogenous structure, fine
sand size, highly weathered shells

I

203.0 Ift: Changes to fine to medium
sand size moderate to highly
weathered shells

-185-

-190-

-195-

-200-

-205-

S-55, SPT
7+10+14
REC=1 8", 100%

S-56, SPT
4+7+10
REC=18", 100%

S-57, SPT
5+7+11
REC=18", 100%

S-58, SPT
6+8+10
REC=18", 100%

S-59, SPT
7+8+13
REC=18", 100%

183.5 ft: driller
rods clogged
with sand, silt
and shells, driller
took off 35 ft of
rods and flushed
out the remaining
rods

188.5 - 193.5 ft:
silty sand and
fine sand
cuttings

198.5 ft: driller
desanded mud
tub, added - 25
gals to drilling
fluid and flushed
hole with new
drilling fluid

SM

(continued)
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208.5 ft: Changes to fine sand size
highly weathered shells

SM

212.5
212.5 - 250.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, weak HCI
reaction, firm, homogenous structure,
fine sand size highly weathered shells

I

q

143.2

-210-

-215-

-220-

-225-

-230-

-235-

S-60, SPT
7+9+12
REC=18", 100%

S-61, SPT
6+10+12
REC=18", 100%

S-62, SPT
6+9+11
REC=18", 100%

S-63, SPT
6+9+11
REC=18", 100%

S-64, SPT
6+10+15
REC=1 8", 100%

S-65, SPT
7+12+17
REC=18", 100%

208.5 ft: marsh
funnel test
performed (41
sec drilling fluid)

223.5 ft: driller
emptied mud tub
of all drilling fluid
(too thick for
pump), driller
mixed 2 bags of
bentonite with
150 gals of water
(drilling fluid)
223.5 - 228.5 ft:
light gray drilling
fluid

228.5 - 233.5 ft:
olive gray drilling
fluid

233.5 - 238.5 ft:
slightly harder
drilling

ML

(continued)
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233.5 - 238.5 ft:
slightly harder
drilling
(continued)

238.5 - 243.5 ft:
uniform drilling
resistance,
smooth drilling-240-

ý-245-

S-66, SPT
7+13+19
REC=18", 100%

S-67, SPT
8+10+14
REC=18", 100%

S-68, SPT
6+10+15
REC=18", 100%

Kb
180.7

Bottom of Boring at 250.0 ft.
Boring backfilled with cuttings upon completion.
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered • 7/1 10:27 AM 13.5' 13.5' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo); AWJ Rods Completion • 7/1 3:00 PM 8.6' 14.5' 81.0'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/1/08 Finished: 7/1/08

Easting:960400.4 ft Northing: 217206.4 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 61.8 (ft) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

___ ________ EiT
0.0 - 0.5 ft: Rootmat and topsoil / ~' '~:

0.5

7.0

9.5

12.5

17.0

47.
0.5 - 7.0 ft: POORLY GRADED SAND,
medium to coarse grained sand,
subangular particles, moist, brown, no
HCI reaction
2.0 ft: Changes to brown and light
brown, estimated <5% fine gravel,
contains roots, subangular gravel

5.0 ft: Changes to estimated- 50, lean
clay

/SI

N
61.3

54.8 -

52.3

7
-5

7.0 - 9.5 ft: POORLY GRADED SAND,
medium to coarse grained sand,

- subangular particles, moist, light gray
and orangish brown, estimated <5% SP
fine gravel, no HCI reaction, angular -

- gravel

9.5 - 12.5 ft: SANDY LEAN CLAY, fine
grained sand, moist, light gray with
mottles of brownish orange, no HCI
reaction, iron oxidation mottles CL

12.5 - 17.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction

CL

S-1, SPT
1+2+2
REC=9", 50%

S-2, SPT
1+2+3
REC=11", 61%

S-3, SPT
2+2+2
REC=13", 72%

S-4, SPT
6+10+10
REC=1 1", 61%

S-5, SPT
1+2+3
REC=18", 100%

S-6, SPT
2+4+4
REC=1 8", 100%

S-7, SPT
4+8+11
REC=18", 100%

49.3

44.8 -

10-

15-

0.0 ft: Advanced
4-1/4" I.D. HSA
to 14.5 ft. 0.0 to
2.5 ft interval
uniform drilling
resistance,
smooth drilling,
brown outtings,
changes as
noted below.
See end of
boring log for
additional
remarks.
5.0 ft:
Photograph for
S-3 contains S-2
information

7.5 - 10.0 ft:
brownish orange
cuttings

14.5 ft: Switch to
3-1/2" O.D.
tricone roller bit
(mud rotary) and
advanced to
100.0 ft, one bag
of bentonite
mixed with 125
gallons of water
for mud mix
14.5 ft: Uniform
drilling resitance,
smooth drilling,
gray drilling fluid.

17.0 - 24.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
firm

CL
f

(continued)
I
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

CL

24.0

27.0

32.0

39.0

42.0

24.0 - 27.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, no HCI reaction

SP-SMI-

IL.

37.8 - 7S-8, SPT
7+10+15
REC=I 8", 91%

27.0 - 32.0 It: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated 5 - 10% shell
fragments, coarse sand to fine gravel
size fresh shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil) SP-SM

I r

32.0 - 39.0 It: POORLY GRADED N-
SAND WITH SILT, fineodmedibn
grained sand, wet, light gry, estimated
5 - 10% shell fragments, coarsezsand
to medium gravel size fresh shell
fragments, strong HCI reaction (with
shells), strong HCI reaction, (with soil)

34.8 -

29.8 -

22.8 -

19.8 -

- 25-

-30-

- 35 -

40-

45 -

S-9, SPT
19+50/5"

- REC=8", 74%

SP-SM

39.0 - 42.0 ft: LEAN CLAY, moist, dark
gray, estimated <5% fine grained sand,
estimated <5% shell fragments,
contains mica, firm, fresh shell
fragments, strong HCI reaction (with CL
shells), strong HCI reaction (with soil)

S-10, SPT
15+26+25
REC=14", 78%

S-11, SPT
4+7+7
REC=18", 100%

S-12, SPT
3+8+50
REC=1 8", 100%

23.5 - 24.0 ft: Jar
labeled as S-8A
23.5 - 28.5 It:
Increasing
drilling resistance
with depth
added mud
thinner at 25.0 It
24.0 - 25.0 ft: Jar
labled as S-8B

33.5 - 38.5 It:
Uniform drilling
resistance,
smooth drilling

38.5 - 39.0 It: Jar
labeled as S-11A
39.0 - 40.0 It: Jar
labeled as S-11 B

46.0 - 48.0 It: Bit
chatter

42.0 - 48.0 It: LEAN CLAY, moist, dark
gray, estimated <5% fine grained sand,
estimated <5% shell fragments, fine
gravel size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reactions (with soil)

CL

(continued)
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CL

48.0

52.0

57.0

62.0

67.0

72.0

13.8 -
48.0 - 52.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, fine to medium gravel size
fresh shell fragments, strong HCI
reaction (with shells), weak HCI SP-SM V.. -
reaction (with soil)

9.8 -
52.0 - 57.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated 15 - 25%
shell fragments, fine gravel size fresh
shell fragments, strong HCI reaction
(with shells) weak HCI reaction (with
soil)

- 50 -

- 55 -
SP-SM 7

C- I
57.0 -62.0 ft: POORLY GRADED \'
SAND, fine to medium grained sand,
wet, dark gray, estimated <5%6•1hll•
fragments, contains 5 -10% fineJ6 t
medium gravel, coarse sand t od•.<
medium gravel size highly',iathered)
shell fragments, gravel igcerimen~td

sand, strong HCI reactio (with shells)

62.0 - 67.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated <5% shell fragments,
Coarse sand to fine gravel size highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reactoin. SP-SM
(with soil)

67.0 - 72.0 ft: SILTY SAND, fine to
medium grained sand, wet, dark gray,
estimated <5% shell fragments, fine
gravel size highly weathered shell
fragments, strong HCI reaction, (with
shells), weak HCI reaction (with soil)

SM

4.8 -

S-13, SPT
7+5+12
REC=18", 100%

S-14, SPT
3+5+6
REC=4", 22%

S-15, SPT
27+15+12
REC=1O", 56%

S-16, SPT
5+5+10
REC=18", 100%

S-17, SPT
5+6+8
REC=18", 100%

46.0 - 48.0 ft: Bit
chatter
(continued)

48.5 - 53.5 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

58.5 - 60.0 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

68.5 - 70.0 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

-0.2 -

- 60 -

- 65 -

- 70 -

-5.2 -

-10.2 -
72.0 - 77.0 ft: SILTY SAND, fine to
medium grained sand, wet, estimated
5 - 10% shell fragments, Coarse sand
to fine gravel size moderatley to highly
weathered shell f(agments, strong HCI

SM

5 S-18, SPT

(continued)
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reaction (with shells), weak HCI
reaction (with soil) x

SM

77.0

82.0

87.0

92.0

97.0

4 .4
77.0 - 82.0 ft: CLAYEY SAND, fine to
medium grained sand, wet, dark gray,
estimated 15 - 25% shell fragments,
fine to medium gravel size fresh shell
fragments, contains a 2 inch layer of
fine to coarse gravel, (as cemented
sands) at 79.8 ft, strong HCI reaction
(with shells), strong HCI reaction (with
soil)

SC

Ij
-15.2 -

•%20.2 -

82.0 - 87.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated <5% shell
fragments, fine gravel size highly
weathered shell fragments, weak HCI7'
reaction (with shells), weak HCI
reaction (with soil) SP-SM

- 75 -

- 80 -

-85-

- 90 -

- 95 -

7+11+18
REC=18", 100%

S-19, SPT
8+7+31
REC=18", 100%

S-20, SPT
7+10+15
REC=18", 100%

S-21, SPT
10+17+10
REC=18", 100%

S-22, SPT
5+8+11
REC=18", 100%

S-23, SPT
9+9+12
REC=18", 100%

78.5 - 83.5 ft:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid

88.5 - 90.0 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

87.0 - 92.0 ft: SANDY LEAN.Cr -,'Y,
fine grained sand, moist, dark gray,
estimated <5% shell fragments,
medium to coarse sand size highly
weathered shell fragments, strong HCI
reaction (with shells), strong HCI
reaction (with soil) CL

92.0 - 97.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% shell
fragments, coarse sand to fine gravel
size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil) SP-SM

-25.2 -

-30.2 -

7
-35.2 -

97.0 - 100.0 fl: SILTY SAND, fine
grained sand, moist, dark gray, weak
HCI reaction

SM

I1UU U -A V- 1U(111

(continued)
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bottom ot boring at 1UU.U tt.
Boring backfilled with bentonite and coment grouting using a tremie upon completion.

0

d0

..-

P

I-

0

0

Ca
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Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: M. Lark Encountered • 7/16 -- 11.0' 10.0' --
Schnabel Representative: W. Bradfield

Equipment: CME-75 (ATV); AWJ Rods Start of Day . 7/17 7:20 AM -0.7' 13.5' 13.9'

Method: 6-1/4" I.D. Hollow Stem Auger, Startof Day 7/18 7:11 AM 7.8 13.5
3 1/2" O.D. Tri-Cone Roller Bit

StartofDay 7/21 8:35AM 12.2' 13.5' 75.0'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/16/08 Finished: 7/23/08 Start of Day 7/22 7:04 AM 8.5' 13.5'

Eastlng:960531.8ft Northing:217214.2 ft By:Land Survey Start of Day V 7/23 7:10 AM 7.0' 13.5'

Coordinate System: MD State Plane

Ground Surface Elevation: 60.2 (ft) Total Depth: 200.0 ft Completion • 7/23 10:40 AM 7.4' 13.5'

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

___ ___ ____ ___ ___ ___ __ ____ I____ _____ __ ___

-_ 0.0 - 0.3 ft: Topsoil, roots0.3

2.0

4.5

8.1

8.8

9.5

12.0

14.5

0.3 - 2.0 ft: SILTY SAND, fine to
medium grained sand, moist, dark
brown, estimated 15 - 25% roots, no
HCI reaction
1.0 ft: Changes to light yellowish

-\brown, estimated 5 - 10% roots '

2.0 - 4.5 ft: SANDY LEAN CLAY, fine
to medium grained sand, moist, light
yellowish brown with mottles offighti '
gray, estimated <5% roots, noI'l/ • 0
reaction .-

/

CL

4.5- 8.1 ft: SANDY LEAN'CfA'Aine
to medium grained sand, mo•it'light
gray with bands of brownish orange,
no HCI reaction, <1/4 inch layer of fine
sand, layers are brownish orange.
Contains 1 inch layer of lean clay with
sand at 7.9 ft, moist, dark gray, no HCI, CL
firm

8.1 - 8.8 ft: SILTY SAND, fine to
medium grained sand, moist, brownish

-,-\olive with mottles of light gray CL
8.8 - 9.5 ft: SANDY LEAN CLAY, fine C

_-- grained sand, moist, dark gray, no HICl
\ýreaction, firm/

9.5 - 12.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained
sand, moist, dark gray, estimated 5 - SP-SM
10% silt, contains mica, no HCI "
reaction, 2 layers of sandy lean clay,
dark gray from 10.0 - 10.1 ft and 3/4
inch thick layer at 11.4 ft

12.0 - 14.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, hard

CL

59.9

58.2 -

55.7

52.1 -

51.4

50.7

S-1, SPT
1+1+1

5

0.0 - 2.5 ft:
Advanced 6 1/4
inch I.D. HSA to
12.5 ft; 0.0 to 2.5
ft interval uniform
drilling
resistance,
smooth drilling;
changes as
noted below;
see end of boring
log for addtional
remarks.

7.5 - 8.1 ft: jar
labeled as S-4A
8.1 - 8.8 ft: jar
labeled as S-4B

12.5 ft: switched
to 3 1/2 inch O.D.
tricone roller bit
(mud rotary) and
advanced to 200
ft; mix 25 lbs
bentonite with
100 gal water

16

-10-

48.2 -

45.7
14.5 - 17.0 ft: LEAN CLAY WITH CL /

6
* .3. - - .3 - L -

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SAND, moist, dark gray, contains mica,
no HCI reaction, hard

CL

M//'

17.0

20.3

21.1

23.2

27.0

32.0

17.0 - 20.3 ft: CLAYEY SAND, fine to
medium grained sand, moist, dark
gray, contains mica, no HCI reaction,
homogenous structure

SC Z

43.2 -

'Iq q
20.3 - 21.1 if: SANDY LEAN CLAY,
fine to medium grained sand, moist,
dark gray, contains mica, no HCI

\reaction, hard F
21.1 - 23.2 ft: CLAYEY SAND, fine to
coarse grained sand, subrounded to
subangular particles, moist, dark grayTh.
estimated <5% cemented sands, no
HCI reaction (with soil), no HCl
reaction (with cemented sands)/.. r
22.5 ft: Changes to coarsegad) /\sand

SM

23.2- 27.0 if: SILTY SANDW-net(--
coarse grained sand, subdingulai>
particles, moist, dark giray,estimated
15 - 25% cemented sands>,estirhted
<5% shell fragments, moderate/
cementation, subangular fine gravel,
highly weathered shell fragments,
weak HCI reaction (with shells and
cemented sands), no HCI reaction
(with soil)
25.0 ft: Changes to coarse grained
sand, angular particles, dark gray with
light brownish white, estimated 15 -
25% shell fragments, estimated <5%
cemented sands, strong cementation,
coarse sand size moderately
weathered to fresh shell fragments, no
HCl reaction (with soil), strong HCI
reaction (with shells), weak HCl
creaction (with cemented sands)

27.0 - 32.0 ft: POORLY GRADED

SAND WITH SILT, fine and coarse
grained sand, wet, dark gray with
speckles of white, estimated 5 - 10%
shell fragments, angular coarse sand,
coarse sand sized highly to moderately
weathered shell fragments, no HCI
reaction (with shells), strong HCI
reaction (with soil)
30.0 ft: Changes to fine to medium
grained sand, gray, estimated <5%
shell fragments, medium sand sized
moderately weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)

7;39.1 -

37.0

- 33.2 -

" 28.2 -

-20-

- 25 -

S-7, SPT
4+7+9
REC=18", 100%

S-8, SPT
3+3+4
REC=18", 100%

S-9, SPT
3+7+11
REC=18", 100%

S-10, SPT
9+16+50/5"
REC=17", 94%

S-11, SPT
36+47+42
REC=17", 94%

S-12, SPT
40+50/4.5"
REC=9.5", 53%

S-13, SPT
50+50/4"
REC=9.5", 53%

S-14, SPT
14+29+29
REC=11.5", 64%

12.5 - 15.0 if:
uniform drilling
resistance,
smooth drilling,
light brownish
gray drilling fluid
15.0 - 17.5 ft:
Light gray drilling
fluid

20.0 - 20.3 ft: jar
labeled as S-9A
20.3 - 21.1 ft: jar
labeled as S-9B
21.1 - 21.5 ft: jar
labeled as S-9C

22.5 - 23.2 ft: jar
labeled as S-10A

23.2 - 24.0 ft: jar
labeled as S-1OB
23.5 ft: increased
drilling
resistance,
harder drilling
(possible
cemented sand)
added 25 lbs
bentonite
25.0 - 30.0 ft:
Hard drilling

30.0 ft: Added 25
lbs bentonite

32.5 - 35.0 ft:
Hard drilling

SP-SM

30 ---
30

x

SM

32.0 - 39.5 if: SILTY SAND, fine and
coarse grained sand, angular particles,
wet, gray, estimated 50 - 100% shell
fragments, angular fine gravel,

- 35 --15
JJ L~.LJ~~I J

(continued)
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brownish white and black shells,
medium to coarse sand and fine gravel
size moderately weathered to fresh
shell fragments, strong HCI reaction
(with shells), no HCl reaction (with soil)
35.0 ft: Changes to estimated 50 -
100% shell fragments, coarse sand
sized

38.2 ft: Changes to moist, dark gray
with light brownish white, estimated 15
- 25% shell fragments, medium to
coarse sand and fine gravel sizes shell

-\fragments, highly to moderately
weathered shell fragments, weak to
strong HCl reaction (with shells), no
HCI reaction (with soil)

SM

39.5

42.0

48.4

50.8

7
I

20.7

39.5 - 42.0 ft: SANDY SILT, fine
grained sand, moist, dark greenish
gray, contains mica, weak HCI
reaction, homogenous structure

ML/

42.0 - 48.4 .ft: SILTY SAND, fine to
coarse grained sand, subangular to
angular particles, moist, greenish grayi,
estimated 50 - 100% cemented sands,
moderate cementation, no HCI redction\
(with soil), no HCI reaction (winh) 2'-
cemented sand), coarse sand "naInd/
cemented sands fracture

47.5 ft: Changes to light brownish gray,
estimated 15 - 25% shell fragments,
angular fine gravel, with light brown
and black coarse sand to fine gravel
sized fresh shell fragments, strong HCl
reaction (with shells), no HCl reaction
(with soil)

8.1 it: Changes to wet

SM

18.2

11.8

9.4

- 40 -

- 45 -

- 50 -

- 55 -

S-15, SPT
13+14+15
REC=1 1.5", 64%

S-16, SPT
7+4+4
REC=17", 94%

S-17, SPT
3+2+4
REC=18", 100%

S-18, SPT
50/1.5"
REC=1.5", 8%

S-19, SPT
50/4"
REC=O", 0%

S-20, SPT
12+6+44
REC=18", 100%

S-21, SPT
4+3+4
REC=18", 100%

S-22, SPT
3+4+4
REC=18", 100%

37.5 - 38.2 ft: jar
labeled as S-16A

38.2 - 39.0 ft: jar
labeled as S-16B

39.0 ft: easier
drilling with
uniform drilling
resistance
40.0 - 42.5 ft:
Smooth drilling,
sand

42.5 - 45.0 ft:
Very hard drilling
with
grinding/scraping
slow penetration
rate
42.5 ft: harder
drilling with rig
chatter
45.0 - 47.5 ft:
Very hard drilling
with rig chatter,
slow penetration
rate; at 46 ft,
eaiser drilling, no
chatter, slower
penetration rate

47.5 - 50.0 ft:
Intermittent (6")
zones of hard
drilling with rig
chatter and
easier drilling
with little
resistance, gray
drilling fluid
50.0 - 52.5 if:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid
50.0 - 50.8 ft: jar
labeled as S-12A
50.8 - 51.5 ift: jar
labeled as S-12B

SM

48.4 - 50.8 ft: CLAYEY SAND, fine to
coarse grained sand, angular to
subrounded particles, moist, light gray
and dark gray, estimated 30 - 45%
shell fragments, organic odor, strong
cementation, dark gray cemented
sands, medium to coarse and fine
gravel sized highly weathered to fresh
shell fragments, strong HCI reaction
(with soil), strong HCl reaction (with
cemented sands), coarse sand and
fine gravel sized cemented sands
fracture

50.0 ft: Changes to angular particles,
1wet, gray with light brownish white,
angular fine gravel, strong HCI reaction
(with shells), no HCI reaction (with soil)

SM 7
50.8 - 62.0 ft: SILTY SAND, fine to
coarse grained sand, angular particles,

S-23, SPT

(continued)
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wet, dark gray with streaks of light
brownish white, estimated 15 - 25%
shell fragments, angular fine gravel,
coarse sand to fine gravel sized
moderately weathered to fresh shell
fragments, strong HCI reaction (with
shells), no HCI reaction (with soil)
52.5 It: Changes to estimated 15 - 25%
shell fragments, medium to coarse
sand and fine to coarse gravel sized
highly weathered to fresh shell
fragments
55.0 ft: Changes to dark gray with
brownish white, shell fragments
57.5 ft: Changes to angular to
subrounded particles, dark gray with
speckles of light brownish white,
estimated 5 - 10% shell fragments
60.0 ft: Changes to angular particles,
medium to coarse sand sized shell
fragments

SM

- 60

-1 -862.0

69.5

72.0

75.4

62.0 - 69.5 ft: SILTY SAND, fine to
coarse grained sand, wet, dark gray
with speckles of light brownish white,
estimated 5 - 10% shell fragments, "
medium to coarse sand sized highly
weathered to fresh shell fragments,>
weak to strong HCI reaction (Witl•
shells), no HCI reaction (with jSoil)ý

65.0 ft: Changes to fine 'to' medium
grained sand, dark gray withIspeckles
of white, highly weathered shell'
fragments, weak HCI reaction (shells),
no HCI reaction (soil)

67.5 ft: Changes to gray with speckles
of white, estimated <5% shell
fragments, highly to moderately
weathered shell fragments, weak to
strong HCI reaction (with shells), no
HCI reaction (with soil)

2

SM

- 65

55.0 - 57.5 ift:
Gray drilling fluid
(continued)

60.0 - 62.5 ft:
Uniform drilling
resistance
smooth drilling,
gray drilling fluid,

72.0 ft: increased
resistance with
rig chatter,
slightly harder
drilling
72.5 - 75.0 if:
Hard drilling with
rig chatter
(possibly
cemented sands)

75.0 - 75.4 ft: jar
labeled as S-31A

-9.3
69.5 - 72.0 ft: SANDY SILT, fine to
coarse grained sand, angular particles,
moist, gray with streaks of light
brownish white, estimated 15 - 25%
shell fragments, hard, subangular to
angular fine gravel, medium to coarse
sand and fine gravel sized highly
weathered to fresh shell fragments,
strong HCI reaction (with shells), no

-\ HCI reaction (with soil)
70.6 it: Changes to estimated 30 - 45%I
shell fraaments

- 70

ML

72.0 - 75.4 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
subangular to angular particles, wet,
gray with speckles of white, estimated
15 - 25% cemented sands, estimated
15 - 25% shell fragments, moderate
cementation, subangular coarse
gravel, coarse sand and coarse gravel
as cemented sand, medium to coarse

SM

-- 11.8 -

-15.2
- 75

I SM ".
(continued)
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sand sized shell fragments, strong HCI
reaction (with shells and cemented

sands)75.0 ft: Changes to angular particles,
light gray, angular fine gravel

75.4 - 81.2 ft: SILTY SAND, fine to
coarse grained sand, angular particles,
wet, light gray with speckles of grayish
white, medium to coarse sand and fine
gravel sized highly weathered to fresh
shell fragments, strong HCI reaction
(with shells), no HCl reaction (with soil)
77.5 It: Changes to angular to
subrounded particles, wet, gray with
streaks of white, estimated 15 - 25%
shell fragments, estimated 5 - 10%
cemented sands, coarse sand and fine
gravel as cemented sands, strong HCI
reaction (with cemented sands)

SM

/81.2

84.5

86.1 -

87.0 -

94.0

81.2- 84.5 ft: POORLY GRADED
WITH SILT, fine to coarse grained
sand, angular to subangular particles,
wet, dark gray with speckles of white,
estimated 5- 10% shell fragments,
medium to coarse sand sized highly to- SP-SM
moderately weathered sheIll
fragments, weak to strong HCI reaction N 1x
(with shells), no HCI reaction (with-soil)

84.5 - 86.1 It: SILTY SAND-,fine to,
coarse grained sand, angularto "7
subangular particles, most, gray)wih SM

streaks of brownish white-,estimated
15 - 25% shell fragments, rimedu to
coarse sand sized highly to moderately
weathered shell fragments, strong HCI
reaction (with shells), weak HCI SM
reaction (with soil)

86.1 - 87.0 It: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
angular to subrounded particles, moist,
gray with streaks of light brownish
white, estimated 30 - 45% shell
fragments, estimated 15 - 25%
cemented sands, weak cementation,
medium to coarse sand and fine gravel
sized moderately weathered shell
fragments, coarse sand and fine gravel
sized cemented sands, strong HCl
reaction (with shells and cemented
Oand), weak HCI reaction (with soil) SM

87.0 - 94.0 It: SILTY SAND, fine
grained sand, moist, gray with streaks
of white, estimated <5% shell
fragments, contains mica, highly
weathered shell fragments weak HCI
reaction (with shells), no HCI reaction
(with soil), contains small (1/8 inch to
1/4 inch) pockets of silt thoughout
sample

A':

-21.0

-24.3

-25.9 -

-26.8 -

- 80 -

- 85 -

- 90 -

- 95 -

7

REC=1 7.5", 97%

S-32, SPT
15+11+17
REC=17", 94%

S-33, SPT
6+8+11
REC=1 6", 89%

S-34, SPT
5+9+50/5.5"
REC=17", 94%

S-35, SPT
5+7+8
REC=18", 100%

S-36, SPT
7+10+11
REC=18", 100%

75.5 It: drilling
became easier,
uniform drilling
resistance,
smooth drilling
75.0 - 77.5 ft:
Hard drilling with
slight rig chatter
(continued)
75.4 - 76.5 It: jar
labeled as S-31B
(continued)

80.0 - 81.2 ft: jar
labeled as S-33A

81.2 - 81.5 ft: jar
labeled as S-33B

85.0 - 90.0 ft:
Harder drilling,
rig chatter
85.0 - 86.1 ft: jar
labeled as S-34A
86.1 - 86.5 It: jar
labeled as S-34B
87.0 It: Drilling
became easier

95.0 It: Add 20
lbs powdered
bentonite to 20

-33.8 -
94.0 - 98.5 It: SANDY SILT, fine
grained sand, moist, dark greenish
gray with speckles of light brownish
white, estimated <5% shell fragments,
contains mica, hard, highly weathered
shell fragments, strong HCl reaction

ML

.5. LSW~A L5.LL S &

(continued)
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(with shells), weak HCI reaction (with
soil)

98.5

114.0

98.5 - 114.0 ft: SILTY SAND, fine to
coarse grained sand, angular particles,
moist, dark greenish gray with streaks
of light brownish white, estimated 5 -
10% shell fragments, contains mica,
medium to coarse sand sized highly
weathered to fresh shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

-100-

.EC=18", 100%

105.0 ift: Changes to suban-gular to
angular particles, estim'ated 30 - 45%
shell fragments

109.0 ft: Changes to highly to
moderately weathered shell fragments

110.0 It: Changes to dark greenish
gray with speckles of light grayish
white, estimated 5 - 10% shell
fragments

y

-105-

67%

gal water

103.3 ft: Drilling
became harder
with rig chatter
(possible shell
fragments)
104.0 ft: Drilling
became easier,
uniform drilling
resistance

110.0- 115.0 ft:
Light gray drilling
fluid cuttings are
silty sand

115.0 - 120.0 ft:
gray drilling fluid

-110-

",100%

114.0 - 119.0 ft: SANDY SILT, fine
grained sand, moist, dark greenish
gray with speckles of light brownish
white, estimated 5 - 10% shell
fragments, hard, medium to coarse
sand sized highly to moderately
weathered shell fragments, strong HCI

(continued)
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(ft) (ft) TUM DEPTH DATA T REMARKS

reaction (with shells), weak HCl
reaction (with soil)

ML

119.0

124.0

129.0

134.0

4 +
119.0 - 124.0 ft: SILTY SAND, fine
grained sand, moist, olive gray with
speckles of light brownish white,
estimated <5% shell fragments,
contains mica, highly weathered shell
fragments, strong HCI reaction (with
shells), strong HCI reaction (with soil)

SM~

124.0 - 129.0 ft: SANDY SILT, fine.. NS
grained sand, moist, olive gray '7)
estimated <5% shell fragmentsN,/
contains mica, firm, homogenousK7,
structure, medium sand sizedJhighl,-
weathered shell fragments, weak•HCl
reaction (with shells), wek•.lC,)
reaction (with soil)

M

ML

-63.8 -

-58.8 -

-120-

-125-

-130-

-135-

7

7S-41, SPT
5+8+8
REC=18", 100%

S-42, SPT
4+5+8
REC=18", 100%

S-43, SPT
5+6+8
REC=18", 100%

S-44, SPT
5+6+10
REC=18", 100%

115.0 - 120.0 ft:
gray drilling fluid
(continued)

120.0 - 125.0 ft:
Clumps of firm
gravel and silty
sand/silty sand
with fine to
coarse sized
shell fragments
in cuttings

135.0 - 140.0 ft:
Olive gray drilling
fluid, sandy silt
cuttings

-4 + -68.8 -
* 129.0 - 134.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
homogenous structure

7
SM

-73.8 -
134.0 - 139.0 ft: SANDY SILT, fine
grained sand, moist, olive gray with
speckles of white, estimated <5% shell
fragments, contains mica, firm,
homogenous structure, highly to
moderately weathered shell fragments,
strong HCI reaction (with shells and
soil)

ML

(continued)
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ML

139.0 -78.8 -
139.0 - 169.0 ft: SANDY SILT, fine
grained sand, moist, olive gray, firm,
homogenous structure, contains
manganese weak HCI reaction

149.0 ft: Changes to olive gray, weak
HCI reaction, firm

-140-

-145-

-150-

-155-

ML

S-45, SPT
6+8+12
REC=18", 100%

S-46, SPT
5+8+ 10
REC=18", 100%

S-47, SPT
6+7+10
REC=18", 100%

S-48, SPT
6+9+11
REC=18", 100%

135.0 - 140.0 ft:
Olive gray drilling
fluid, sandy silt
cuttings
(continued)

140.0 - 145.0 ft:
Light olive gray
drilling fluid

141.5 ft: Drilling
mud consistently
thinning out
during drilling,
pumped out all
drilling fluid in
mud tub and
mixed a new
batch of drilling
mud (63 lbs.
powered
bentonite to 100
gal water)

150.0 - 155.0 if:
silty sand and
contain medium
sand sized shell
fragments in
cuttings

(continued)
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4

L

KU

-160-

-165-

-170-

7

S-49, SPT
6+7+11
REC=18", 100%

S-50, SPT
5+7+11
REC=18", 100%

S-51, SPT
2+3+8
REC=18", 100%

S-52, SPT
4+6+10
REC=7.5", 42%

155.0 - 160.0 ft:
clumps of fine
sandy silt/silty
sand and some
medium to
coarse sized
shell fragments
in cuttings
(continued)

160.0 - 165.0 ft:
silty sand and
some clumps of
fine sand
silt/bentonite and
medium sized
shell fragments
in cuttings

165.0 - 170.0 ft:
Some clumps of
bentonite, silty
sand and coated
fine sandy
silt/silty sand and
medium to
coarse sand
sized shell
fragments in
cuttings

170.0- 175.0 ft:
Easy drilling,
softer drilling
resistance

171.7 ft: Drilling
becomes harder
with uniform
drilling
resistance, light
olive gray drilling
fluid

169.0 .. --IRR R.4 4 44 4~ -1 nA R
169.0 - 179.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive gray
with streaks of light brownish white,
estimated 5 - 10% shell fragments,
contains mica, medium to coarse sized
highly weathered to fresh shell
fragments, strong HCI reacation (with
shells), weak HCI reaction (with soil)
170.8 ft: Changes to estimated 15 -
25% shell fragments, medium to fine
gravel sized shell fragments, strong
HCl reaction (with shells)

175.0 ft: Changes to wet, dark olive
gray with speckles of light brown,
estimated 5 - 10% shell fragments,
moderately weathered to fresh shell
fragments, strong HCl reaction (with
shells), no HCI reaction (with soil)

y
SM

-175---

x
(continued)
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SM

179.0 -118.8-
179.0 - 197.5 ft: SILTY SAND, fine to
medium grained sand, moist, grayish
green, contains mica, no HCI reaction,
homogenous structure -180-

-185-

7m

4

185.0 ft: Changes to fine grained sand-,--,
weak HCI reaction "' 7m

S-53, SPT
3+4+9
REC=18", 100%

S-54, SPT
4+7+12
REC=1 8", 100%

S-55, SPT
4+5+9
REC=16", 89%

S-56, SPT
5+6+10
REC=18", 100%

175.0 - 180.0 It:
Uniform drilling
resistance,
smooth drilling,
light oilve gray
drilling fluid, fine
to medium sandy
silt/silty sand
clumps and
medium to
coarse sand
sized shell
fragments in
cuttings
(continued)

185.0 - 190.0 fl:
fine to medium
sand, clumps of
fine sandy
silt/silty sand and
fine medium to
coarse sand
sized shell
fragments in
cuttings

SM

-190-

-195-

(continued)
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SM
197.5 -137.3

197.5 - 200.0 ft: SILTY SAND, fine
grained sand, moist, grayish green with
streaks of white, estimated <5% shell
fragments, highly weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

SM S-57, SPT
4+7+9
REC=18", 100%

195.0 - 198.5 ft:
fine to medium
sand with some
clumps of fine
sandy silt/silty
sand and trace
amount of
medium to
coarse sand size
shell fragments
in cuttings
(continued)

•.UU.U •--UV

Bottom of Boring at 200.0 ft.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), and does not necessarily
imply artesian conditions.
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Contractor: Connelly and Associates, Inc. Groundwater Observations.

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: M. Lark Encountered 7/9 --- 17.5' 14.5' I---
Schnabel Representative: W. Bradfield

Equipment: CME-75(ATV);AWJ Rods Startof Day 7/10 7:10AM 0.0' 14.5' ---

Method: 6-1/4" I.D. Hollow Stem Auger Start of Day 7/11 7:27 AM -3.9' 14.5' ---
3-1/2" O.D. Tri-cone Roller Bit

Startof Day V 7/14 10:09AM 15.7' 14.5' 100.0'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/9/08 Finished: 7/16/08 Startof Day 7/15 7:18AM 18.6' 14.5' ---

Easting:960568ft Northing:217149 ft Completion • 7/15 1:03 PM 11.4' 14.5' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 68± (ft) Total Depth: 200.0 ft _

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) M (ft) TUM DEPTH I-DATA

0.0 - 0.5 ft: Topsoil, forest litter, roots
0.5

3.5

7.0

9.5

10.3

12.9

14.5

0.5 - 3.5 ft: CLAYEY SAND, fine to
medium grained sand, moist, yellowish
red, estimated 5 - 10% roots, no HCl
reaction

3.5 - 7.0 ft: POORLY GRADED'SAND
WITH SILT, fine to mediufi-grahýned"2
sand, moist, yellowish red. no I-Cl
reaction, lensed, contaihs1/2" pockets
of SILT (ML), moist, yellowlshl•'wn
4.5 ft: Changes to light red, no HCl
reaction, contains 3" layer of silty sand, SP-SM
moist, yellowish brown at 5 ft

7.0 9.5 ft: SILTY SAND, fine to
medium grained sand, moist, dark
yellowish brown with bands of
yellowish brown, no HCI reaction,
stratified, 1/8" to 1/4" alternating layers SM
of yellowish brown and light gray

9.5 - 10.3 ft: POORLY GRADED SAND
- WITH SILT, fine to medium grained SP-SM

sand, moist, light red, no HCI reaction

10.3 - 12.9 ft: SANDY LEAN CLAY,
. fine to medium grained sand, moist,

light gray and dark yellowish brown, no
mCa naHCI reaction, s otratified, 1/8 to 1 -CLinch alternating colors with bands of

-- yellowish brown, light gray layers are
lean clay, dark yellowish brown layers
are more sandy

J- 1.2.0 ft: Changes to fine grained sand,
gray with mottles of dark yellowish /

Abrown, soft, and light gray/
12.9 - 14.5 ft: SANDY ELASTIC SILT, M

-1fine grained sand, moist, gray, contains
-_.mica, no HCI reaction, soft

67.4

64.4

S-1, SPT
2+1+1
REC=16", 89%

60.9 -

58.4

57.6

55.0 _

53.4

5-

10-

S-2, SPT
1+2+4
REC=14", 78%

S-3, SPT
2+7+8
REC=1 3", 72%

S4, SPT "
2+3+4
REC=1 3", 72%

S-5, SPT
5+5+6

S-6, SPT
2+2+4
REC=18', 100%

1.5 - 2.5 ft:
advanced 6 1/4"
OD HSA to 14.5
ft, uniform
resistance,
smooth drilling,
changes as
noted below.
See end of
boring log for
addtional
remarks.
2.5 - 3.5 ft: jar
labeled as S-2A
3.5 - 4.0 ft: jar
labeled as S-2B
6.0 ft: light red
cuttings

10.0 - 10.3 ft: jar
labeled as S-5A
10.3 - 11.5 ft: jar
labeled as S-5B

12.5 - 12.9 ft: jar
labeled as S-6A
12.9 - 14.0 ft: jar
labeled as S-6B
13.5 ft: increased
resistance,
smooth drilling,
light yellowish14.5 - 17.0 ft: LEAN CLAY WITH CL S-7, SPT

2+3+S

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

SAND, fine grained sand, moist, gray,
contains mica, no HCI reaction, firm,
contains - 1/2" layer of poorly graded
sand with clay, fine sand, moist, gray
at 15.5 ft and 15.9ft

CL

17.0

18.0

18.4

19.5

22.0

24.5

29.5

32.0

34.5

17.0 - 18.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains V CL
mica, no HCI reaction, soft

.

18.0- 18.4 ft: POORLY GRADED
" SAND WITH CLAY, fine to medium

grained sand, wet, dark gray, contains
mica, no HCI reaction

SP-SC

[ CL

18.4 - 19.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCI reaction, firm J

19.5 - 22.0 ft: LEAN CLAY WITH
SAND, fine grained sand, moist, dark
gray, contains mica, no HCI reaction,
hard

cL/

50.9 -

49.9 -

49.5

48.4

45.9 -

43.4

-20-

22.0 - 24.5 ft: LEAN CLAY, moist, graP> N
estimated 5 -10% fine grained sand,\-j
no HCI reaction, hard

24.5 - 29.5 ft: CLAYEY'SAND, fih to
medium grained sand, moit;gray,

contains mica, no HCI reaction/

27.0 ft: Changes to fine to coarse SC

grained sand, subrounded to
subangular particles, weak
cementation, coarse sand crumble

REC=18", 100%

S-8, SPT
3+4+8
REC=18", 100%

S-9, SPT
3+5+6
REC=18", 100%

S-10, SPT
4+6+9
REC=18", 100%

S-11, SPT
3+3+4
REC=15.5", 86%

S-12, SPT
4+7+10
REC=18", 100%

S-13, SPT
10+19+43
REC=18", 100%

S-14, SPT
19+23+30
REC=16", 89%

red cuttings
14.5 ft: switched
to 3 1/2" OD
tricone roller bit
caved rotary and
advanced to
200.0 ft, uniform
resistance,
brownish gray
drilling fluid
14.5 - 16.0 ft:
SPT Hammer
Energy Test
performed
(continued)
17.5 - 18.0 ft: jar
labeled as S-8A
17.5 ft: light gray
drilling fluid
18.0 - 18.4 ft: jar
labeled as S-8B
18.4 - 19.0 ft: jar
labeled as S-8C

30.0 - 31.0 ft:
SPT Hammer
Energy Test
performed
30.5 - 32.5 ft:
increased
resistance, light
gray; thickened
mud (add 25 lbs
powdered
bentonite)
32.5 - 35.0 ft:
moderately stiff
resistance, minor
grinding, gray
drilling fluid

- 25 -

7

3IR 4
29.5 - 32.0 ft: SILTY SAND, fine to
coarse grained sand, angular particles,
moist, gray, estimated 5 - 10%
cemented sands, cemented sands are
fine to coarse gravel sized, angular,
weak to strong cementation, coarse
sand sized cemented sands crumble,
fine to coarse gravel sized cemented
sands fracture

SM

35.9 -

S33.4

30-

32.0 - 34.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, no HCI reaction,
contains silty sand, fine to coarse
sand, subrounded to angular coarse
sand, wet, gray with brownish white,
est 5 to 10% shell fragments,coarse
sized shells moderately weathered
shell fragments, est 5 to 10%
cemented sands, cemented sands are I
coarse sand to fine gravel size, weak

SP-SM

SM
35 -tR

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

Ito strong cementation, coarse sand I
sized cemented sands crumble, fine

ravel sized cemented sands fracture.
SM

37.0

39.5

42.0

45.0-

45.7

49.5

52.0 -

54.5

34.5 - 37.0 if: SILTY SAND, fine to
coarse grained sand, wet, gray with
brownish white, estimated 15 - 25%
shell fragments, coarse sand size
moderate to highly weathered shell
fragments; contains less that 1 inchh
layer of silt, moist, gray; weak to strong I
HCI reaction (with shells), no HCI
reaction (with soil)

37.0 - 39.5 it: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, wet, gray with brownish
white, estimated 15 - 25% shell
fragments, lensed, coarse sand size
fresh to highly weathered shell
fragments; contains less that 1/4 inch
layer of silt, moist gray; weak to strong
HCI reaction (with shells), no HCI
eaction (with soil)

1,
SP-SM

30.9 -

28.4

39.5 - 42.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray with
brownish white, estimated 15 - 25% /
shell fragments, lensed, moderate to \.5highly weathered shell fragments; l

contains 1/4 to 3/4 inch ofsilt, moit-
gray; weak HCI reaction (with shellsi,
no HCI reaction (with soil) (•Z1-.

42.0- 45.0 it: POORLY GRAE D,
SAND WITH SILT, fine tOdcoar~se\
grained sand, wet, gray with brownish
white, estimated 30 -045%shell/J
fragments, fresh to highly weathered
coarse sand to fine gravel size'd shell
fragments; weak HCI reaction (with
shells), no HCI reaction (with soil),
strong HCI reaction with mechnically
broken fresh shells.

45.0 - 45.7 it: SILTY SAND, fine to
coarse grained sand, wet, light gray
with brownish white, estimated 50 -
100% shell fragments, coarse sand to
fine gravel sized fresh and moderately
weathered shell fragments; weak HCl
reaction (with shells), no HCl reaction
(with soil), strong HCI reaction with

echanically broken fresh shells

SM/

SP-SM

SM

MH

25.9 -

-22.9-

22.2

18.4

15.9 -

13.4

-40

- 45 -

- 50 -

55 -

70

S-15, SPT
13+21+39
REC=1 8", 100%

S-16, SPT
34+44+44
REC=1 6", 89%

S-17, SPT
18+24+39
REC=1 3", 72%

S-18, SPT
32+34+24
REC=15", 83%

S-19, SPT
13+5+6
REC=18", 100%

S-20, SPT
2+3+4
REC=18", 100%

S-21, SPT
50/5.5"
REC=5.5", 46%

S-22, SPT
50/5"
REC=4", 22%

35.0 it: uniform
resistance,
smooth drilling

45.7 -49.5 it: SANDY ELASTIC SILT,
fine to coarse grained sand, moist,
gray with brownish white, estimated 5 -
10% shell fragments, firm, coarse sand
size, moderately weathered to fresh,
shell fragments; strong HCI reaction
(with shells), no HCI reaction (with
soil),
47.5 it: Changes to fine grained sand,
estimated <5% shell fragments,
medium sand sized moderately
weathered shell fragments, no HCI
reaction (with shells), no HCI reaction
(with soil)

49.5 - 52.0 it: SILTY SAND, fine to-
medium grained sand, moist, dark
gray, estimated 30 - 45% cemented

s sands, no HCI reaction, coarse sand to
coarse gravel sized; cemented sands I

oderate to strong cementation

44.0 - 45.0 ift:
slight rig chatter

45.0 - 46.5 ift:
SPT Hammer
Energy Test
performed
45.0 it: gray
drilling fluid with
sand and shells
in cuttings
45.0 - 45.7 it: jar
labeled as S-19A
45.7 - 46.5 it: jar
labeled as S-19B

50.0 it: harder
drilling, minor
grinding/scraping

52.5 if: hard
drilling, slight
grinding, trace
cuttings

55.0 it: no

SM

SP-SM

SM

S-23, SPT
(continued)
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52.0 - 54.5 ft: POORLY GRADED X 22+5+12 cuttings
SAND WITH SILT, fine to coarse REC=1 8", 100%
grained sand, moist, gray, estimated SM
30 - 45% cemented sands, estimated 5
- 10% shell fragments, moderately

57.0 - weathered shell fragments; coarse 10.9
sand to coarse gravel sized cemented
sands; no HCI reaction (with shells), S-24, SPT 57.5 ft: easier
no HCI reaction (with cemented 5+6+7 drilling, uniform
sands), no HCI reacation (with soil), dreisa unc

ragments; weak to strong cementation resistance

54.5 - 57.0 ft: SILTY SAND, fine to
coarse grained sand, wet, gray andd
light gray, with brownish white, est 15 -
25% cemented sands, est 5 - 10% PS
shell fragments coarse sand to fine -60-
gravel sized, fresh to moderately S-25, SPT 60.0 -61.5 f:
weathered shell fragments; coarse 4+5+9 SPT Hammer
sand to fine gravel size cemented REC=16.5", 92% Energy Test
sand, strong HCI reaction (with shells), - performed

o HCI reaction (with soil), (
57.0 - 62.0 It: POORLY GRADED 4 "

62.0 SAND WITH SILT, fine to coarse 5.9
grained sand, wet, gray with white, "
estimated 30 - 45% shell fragments, _ S ,-6 . 6 0f
coarse sand to fine gravel size fresh t S-26, SPT 62.5 - 65.0 ft:
highly weathered shell fragments; 61 4+1 7'lin4 %nd
strong HCI reaction (with shells),,no SM resistance
HCI reaction (with soil), /, \ alternated fromL .hard 

to soft
62.0 - 64.5 ft: S ILTY SA N D , fine,to,•4- - during run
coarse grained sand, wet, gray'withl.,

64.5 streaks of grayish w hite, es~tiR ate l .1, •- 3.4
25% shell fragments, estimatedý5•'arsesand 65-10% cemented sands,coarse sand

sie ihywahrdt6`fir6`hsh~'he S-7ST 65.0 ft: uniform
size; highly weathered 4+4+5 resistance,

fragments; coarse sand to finegravel 

smooth drilling
sized cemented sands; strong HCI
reaction (with shells), weak HCI

Creaction (with cemented sands), no
cý HCI reaction (with soil), weak to

oderate cementation
64.5 - 77.0 it: SILTY SAND, fine to

'N medium grained sand, wet, gray with S-28, SPT
speckles of brownish white, estimated 4+5+8
5- 10% shell fragments, coarse sand REC=18", 100%
size moderate to highly weathered
shell fragment; strong HCI reaction
(with shells), no HCI reaction (with soil)
67.0 it: Changes to gray, estimated
<5% shell fragments, moderately
weathered shell fragments, weak HCI

o reaction (with shells)S29SP
70.0 ft: Changes to no shell fragments 4+4+7

CD REC=18', 100%
0

Ui
_ 

-

72.5 it: Changes to estimated <5% S-30, SPT 72.5 - 75.0 ft:
shell fragments, no HCI reaction, highly 3+3+5 fine to medium
weathered shell fragments REC=18", 100% sand cuttings,

'N some coarse
sand sized shell

C - "fragments in
cuttings

z 74.5 it: Changes to gray with speckles
of brownish white, estimated <5% shell -75
fragments, moderate to highly S31, SPT

U) 3+2+6weathered shell fragments _ __ _3+2+6

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH DATA
TESTS REMARKS

SM

77.0

80.9 _

87.0 -

89.5

i - -.:0 i i
77.0 - 80.9 ft: CLAYEY SAND, fine to
coarse grained sand, moist, gray with
brownish white, estimated 5 - 10%
shell fragments, coarse sand size
highly weathered to fresh shell
fragments; strong HCI reaction (with
shells), no HCI reaction (with soil),

79.5 ft: Changes to pinkish gray and
light gray, with brownish white, est 30 -
45% shell fragments, est 5 - 10 %
cemented sands, coarse sand to fine
gravel sized highly weathered to fresh
shell fragments; cemented sands as
coarse sand to coarse gravel*
fragments; strong HCI reaction (with
shells), strong HCI (with cemented
sands), no HCI reaction (with soil),

oderate to strong cementation

80.9 - 87.0 ft: SILTY SAND, fine to
coarse grained sand, moist, pinkish
gray and brownish white, estimated 50
- 100% shell fragments, estimated-30 -
45% cemented sands, coarse,s'and)t6
coarse gravel size highly weatheredito-
fresh shell fragmentscementedsands
and coarse sand to fine gravel>strong
HCI reaction (with shells),i,'/sstrengHCl
reaction (with cemente'sanrds),no
HCI reaction (with soil), moderate to
strong cementation
82.1 ft: Changes to estimated 15 - 25%
cemented sands, weak to strong HCI
reaction (with cemented sands), weak
to moderate cementation;
82.5 ft: Changes to estimated 30 - 45%
cemented sands, estimated 30 - 45%
shell fragments, weak to strong HCI
reaction (with cemented sands)
85.0 ft: Changes to wet, gray and light
gray, est 5 - 10% cemented sand, est
15 - 25% shell fragments, fine gravel
sized cemented sands; strong HCI

• eaction (with cemented sands), r

87.0 - 89.5 ft: SILTY SAND, fine to
medium grained sand, wet, gray,
estimated <5% shell fragments, no HCI
reaction, highly weathered shell
ragments I

SC

-9.1 -

ý13.0 -

75.0 - 76.5 ft:
SPT Hammer
Energy Test
performed
(continued)

79.5 ft: slightly
harder drilling
80.0 ft: some
grinding
80.0 - 82.5 ft:
stiffer resistance,
slight rig chatter,
light gray drilling
fluid
80.0 - 80.6 ft: jar
labeled as S-33A
80.9 - 81.5 ft: jar
labeled as
S-33B
82.5 - 85.0 ft:
alternating hard
and easier
drilling, slight
grinding, gray
drilling fluid
85.0 ft: uniform
resistance,
smooth drilling

90.0 - 91.5 ft:
SPT Hammer
Energy Test
performed

93.0 ft: slightly
harder drilling
with rig chatter
93.5 ft: uniform
resistance,
smooth drilling

SM

-19.1 -

-21.6

89.5 - 98.0 ft: moist, gray with streaks
of brownish white, estimated 15 - 25%
shell fragments, coarse sand to fine
gravel sized highly weathered to fresh
shell fragments, strong HCI reaction
(with shells), no HCI reaction (with soil)
93.0 ft: Changes to wet, gray,
estimated <5% shell fragments, highly
to moderately weathered shell
fragments

SM

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH DATA
TESTS REMARKS

98.0

108.0

113.0

-i
98.0 - 108.0 ft: SANDY SILT, fine to
medium grained sand, moist, gray,
contains mica, moderate to highly
weathered shell fragments; no HCI
reaction (with shells), strong HCI
reaction (with soil) with interbeds of
silty sand, fine to medium sand, moist,
gray; estimated < 5% shell fragments -100-

100%

4

105.0 ft: Changes to ni
firm

-105-

18",100%

100.0 ft: gray
drilling fluid

105.0 - 106.5 ft:
SPT Hammer
Energy Test
performed

110.0 - 111.6 ft:
hard drilling, slow
penetration with
slight rig chatter
(possible shells
& cemented
sands)

115.0 ft: smooth
drilling

-i -40.1 -
108.0 - 113.0 ft: SANDY SILT WITH
GRAVEL, fine to coarse grained sand,
wet, gray and white, estimated 50 -
100% shell fragments, estimated 15 -
25% cemented sands, subangular
coarse gravel, coarse sand to coarse
gravel size moderately weathered to
fresh shell fragments; coarse gravel
size cemented sands,strong HCI
reaction (with shells), strong HCI
reaction (with cemented sands), no
HCI reaction (with soil), strong
cemetation, coarse gravel fracture

-110-
41, SPT
25/0"
EC=6", 33%

113.0 - 118.0 ft: SILTY SAND, fine to
medium grained sand, moist, gray with
speckles of white, estimated 5 - 10%
shell fragments, moderately to highly
weathered shell fragments, weak to
strong HCI reaction (with shells), no
HCI reaction (with soil)

(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

I Boring Number: B-348
Schnabel No.: 06120048
Sheet: 7 of 11

____ F F

MATERIAL DESCRIPTION SYMBOL ELEV
(0f)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

i
1

118.0 - 123.0 fit: SANDY SILT, fine to
medium grained sand, moist, olive
gray, estimated <5% shell fragments,
contains mica, strong HCI reaction,
homogenous structure, moderately
weathered shell fragments

18",100%

123.0

128.0

133.0

+
123.0 - 128.0 ft: SANDY LEAN CLAY,
fine to medium grained sand, moist,
olive gray, contains mica, strong HCI
reaction, homogenous structure

-1

18.,100%

128.0 - 133.0 ft: CLAYEY SAND, fine
to medium grained sand, moist, olive
gray with streaks of white, estimated
15 - 25% shell fragments, moderately
to highly weathered shell fragments,
strong HCI reaction (in shells), weak
HCI reaction (in soil)

120.0 - 121.5 ft:
SPT Hammer
Energy Test
performed
120.0 - 125.0 ft:
fine to medium
sand, coarse
sand sized shell
fragments and
som small
(<1/4"> silt
clumps in
cuttings

131.5 ft:
approximately 30
ft of cave-in
occurred over
weekend,
thickened
bentonite drilling
fluid (25 Ibs)

135.0 - 136.5 ft:
SPT Hammer
Energy Test
performed

-130-

100%

133.0 - 140.8 ft: CLAYEY SAND, fine
to medium grained sand, moist, olive
gray, contains mica, no HCI reaction

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

SC

-140-

140.8 -72.9
140.8 - 158.0 It: SANDY LEAN CLAY,
fine to medium grained sand, moist,
olive gray, contains mica, weak HCI
reaction, firm

4

145.0 ft: Changes to dark greeii

150.0 It: Changes to grayish green,
hard

155.0 ft: Changes to dark grayish
green, strong HCI reaction

CL

-145-4--
-145

x

S-47, SPT
4+5+10
REC=18", 100%

S-48, SPT
4+6+9
REC=18", 100%

S-49, SPT
5+6+10
REC=18", 100%

S-50, SPT
5+6+8
REC=18", 100%

140.0 - 140.8 Ift:
jar labeled as
S-47A
140.8 - 141.5 It:
jar labeled as
S-47B

145.0 - 150.0 ft:
fine to medium
sand size shell
fragments, small
(<1/4") dumps of
clay in cuttings

150,0 - 151.5 ift:
SPT Hammer
Energy Test
performed
150.0 - 155.0 ift:
added - 2qts of
'-hinz-lt"
(Wyo-Ben) clay
thinner to keep
hole open and bit
clean, driller
slowed down drill
rate

155.0 - 160.0 if:
slightly darker
mud (darker
gray)

-150-

-155-

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

CL

158.0

168.0

-90.1 -
158.0 - 168.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains mica, strong HCI
reaction

-160-f--

4

-165-

-170-

S-51, SPT
5+8+10
REC=18", 100%

S-53, SPT
6+7+10
REC=18", 100%

S-54, SPT
5+8+10
REC=18", 100%

155.0 - 160.0 ft:
slightly darker
mud (darker
gray) (continued)

160.0 - 165.0 ft:
with significant
amount of clay in
cuttings

165.0 - 166.5 fl:
SPT Hammer
Engergy Test
performed

168.0 - 179.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains mica, strong HCI
reaction

173.0 ft: Changes to weak HCI reaction

SM

175---

Y
a ~..J.Ja.,J 4. a.

(continued)
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MATERIAL DESCRIPTION SYMBOL ELEVI (ft)
STRA SAMPLING
TUM DEPTH I DATA TESTS REMARKS

179.0 - 185.0 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, wet, dark gray with
speckles of brownish white, estimated
5 - 10% shell fragments, moderate to
highly weathered shell fragments,
strong HCI reaction (in shells), no HCI
reaction (in soil)

-180-
S-55, SPT
7+10+14
REC=1 6". 89%

185.0 - 193.0 ft: SILTY SAND/fine toý-
medium grained sand, wet, ohive'gray,'
estimated <5% shell fragments,' $
contains mica, highly weathered'smheIl
fragments, , weak HClreaction"(ini
shells), no HCI reaction (it-s0V

190.0 ft: Changes to no HCI reaction

V
117.1-

-125.1 -

-185-

", 71%

-T

180.0 -181.5 ift:
SPT Hammer
Energy Test
performed
180.0 - 185.0 ft:
intermittent
smooth to slightly
harder drilling
(described by
driller as
"crunchy",

possibly shell
fragments),
(added - 35 lbs
of bentonite
powder)

185.0 - 186.0 ft:
140 ft of rods
dropped in
borehole,
penetrated soil
16", pulled rods
and drilled to
186.5 to take
next sample
186.5 - 190.0 if:
fine to medium
sand with clumps
of clays/silt in
cuttings

195.0 - 196.5 if:
SPT Hammer
Energy Test
performed

-190-

193.0
193.0 - 200.0 ft: SANDY ELASTIC
SILT, fine to medium grained sand,
moist, grayish green, contains mica,
weak HCI reaction

MH

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS(ft) D (ft) TUM DEPTH I DATA

MH
S-59, SPT
4+5+8
REC=9.5", 53%

132.1-

Bottom of Boring at 200.0 ft.
Boring backfilled with cement/bentonite grout upon completion.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-349hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 5

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered 7/1 5:45 PM 5.0' 5.01 -
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo) End of Day V 7/1 6:40 PM 4.4' 9.5' ---

Method: 4-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-Cone Roller Bit Start of Day 7/2 7:15 AM 4.5' 9.5

Completion • 7/2 12:50 PM 16.0' 9.5' 52.0'Hammer Type: Auto Hammer (140 Ib) ____

Dates Started: 7/1/08 Finished: 7/2/08

Easting:960537.5ft Northing: 217396.4 ft By:Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 54.4 (ft) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA.1. ___________________ . ___~ IIM EPTj

0.0 - 1.5 ft: ORGANIC SOIL

/2.

~, '~ S-1, SPT
1+1+2
REC=1 5", 83%

1.5
2.0-

4.5

6.1 -

12.5

17.5

1.5 - 2.0 ft: SILTY SAND, medium to

"fcoarse grained sand, subangularparticles, moist, brown, estimated <5
fine gravel, no HCI reaction

2.0 - 4.5 ft: POORLY GRADED SAND,
fine to coarse grained sand,
subrounded particles, moist, dark gray.
and brownish orange, estimated,<5%-r
fine gravel, estimated <5% claý, no,

\HCI reaction, subrounded'gravj,ýel SP-SM
4.5- 6.1 ft: POORLY GWDED SAND
WITH SILT fine to medium grairnedl
sand, wet, reddish orange andJight
gray, with bands of reddish orange, no
HCI reaction

52.9
52.4 -

49.9

- 48.3 -

41.9

6.1 - 12.5 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
soft
7.5 ft: Changes to firm

CL

.5-

-10-

-15-

S-2, SPT
2+4+6
REC=15",

S-3, SPT
3+4+3
REC=15",

S-4, SPT
1+2+5
REC=18",

83%

83%

100%

0.0 - 2.5 ft:
Advanced 4 1/4
inch I.D. HSA to
9.5 ft 0.0 to 2.5 ft
interval uniform
resistance,
smooth drilling,
light brown
cuttings, used
pilot bit to clear
augers.
Changes as
noted below.
See end of
boring log for
additional
remarks
5.0 - 7.5 ft:
orangish brown
cuttings
5.0 - 6.1 ft: jar
labeled as S-3A
6.1 - 6.5 ft: jar
labeled as S-3B
7.8 ft: dark gray
cuttings
9.5 ft: switch to 3
1/2 inch O.D.
tricone roller bit
(mud rotary) and
advanced to 100
ft, one bag
bentonite mixed
with 125 gallons
of water
9.5 ft: uniform
drilling
resistance,
smooth drilling,
gray drilling fluid
10.0 - 13.5 ft:
large pieces of
lean clay cuttings

18.5 - 23.5 ft:
increased
resistance

7
12.5 - 17.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, contains mica, no HCI
reaction

SP-SM

S-5, SPT
2+5+6
REC=18", 100%

S-6, SPT
2+4+6
REC=18", 100%

S-7, SPT
50/5"
REC=5", 104%

36.9
17.5 - 22.5 ft: SILTY SAND, fine
grained sand, moist, dark gray,
estimated 5 - 10% fine to coarse
gravel, no HCI reaction, moderate
cementation, gravel as cemented sand
fragments

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I D ATA

SM

22.5

27.0

32.0

37.0

42.5

22.5 - 27.0 ft: POORLY GRADED
SAND, fine to coarse grained sand,
subrounded particles, wet, dark gray,
estimated <5% shell fragments, coarse
sand size moderately to highly
weathered shell fragments, strong HCI
reaction (with shells), strong HCI
reaction (with soil)

27.0 - 32.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium

- grained sand, wet, dark gray,
estimated 15 - 25% shell fragments,
fine to medium gravel size fresh shell
fragments, strong HCI reaction (with
shells), strong HCI reaction (with soil) SP-SM?-

32.0 - 37.0 ft: SILTY SANb-.fne, "P
grained sand, moist, da'rkgray,-
estimated <5% shell fragnents,/
medium to coarse gravel size'highly
weathered shell fragments, stro'ng HCI
reaction (with shells), no HCI reaction
(with soil) SM

37.0 - 42.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% shell
fragments, strong cementation, fine
gravel size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

SP-SM

31.9

27.4 -

22.4 -

-25-

-30-

-35-

- 40 -

- 45 -

7

18.5 - 23.5 ft:
increased
resistance
(continued)

S-8, SPT
50/5"
REC=5", 100%

S-9, SPT
29+34+19
REC=1 5", 83%

S-10, SPT
4+5+6
REC=18". 100%

23.5 - 28.5 if:
uniform drilling
resistance, gray
drilling fluid

28.5 - 33.5 ft:
gradual decrease
in drilling
resistance,
smooth drilling

33.5 - 38.5 if:
uniform drilling
resistance

38.5 - 43.5 if:
resistance
increased and
decreased
intermittently with
bit chatter when
drilling resistance
increased
(possible shells)

43.5 - 48.5 ft:
uniform drilling
resistance,
smooth drilling

17.4 -

S-11, SPT
16+50/4"
REC=9", 94%

11.9
42.5 - 47.0 if: SILTY SAND, fine to
medium grained sand, wet, dark gray,
estimated 5- 10% shell fragments,
coarse sand to fine gravel size
moderately weathered shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

S-12, SPT
7+6+11
REC=18", 100%

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

4(.U 47.0 - 57.0 fl: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated 5 - 10% shell fragments, fine
to medium gravel size fresh shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

f.4

7

SP-SM

53.5 ft: Changes to estimated <5%
shell fragments

I--

CL

7

0,

0o

Z

0

ca)

I-

57.0

62.0

67.0

72.0

57.0 - 62.0 ft: POORLY GRADED, fine- \ .: "
to medium grained sand, wet, dark-
gray, estimated <5% silt, estimated)"
<5% shell fragments, coarse,sand[szeL._ ..
highly weathered shell fragments,, no
HCI reaction (with shells),-f'nHCI,.
reaction (with soil) SPI

62.0 - 67.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, moist, dark gray,
estimated <5% shell fragments, fine
gravel size highly weathered shell
fragments, contains mica, weak HCI
reaction (with shells), weak HCI SP-SM
reaction (with soil)

67.0 - 72.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray,
estimated 5 - 10% shell fragments,
estimated <5% fine gravel, strong
cementation, coarse sand to medium
gravel size highly weathered shell
fragments, gravel as cemented sand, SM
strong HCI reaction (with shells), weak
HCI reaction (with soil)

-2.6 -

- 50 -

- 55 -

- 60 -

- 65 -

- 70 -

2

7

S-13, SPT
7+7+10

REC=18", 100%

S-14, SPT
4+5+8
REC=14", 78%

S-15, SPT
5+5+7
REC=18", 100%

S-16, SPT
5+5+9
REC=12", 67%

S-17, SPT
10+10+11
REC=18", 100%

S-18, SPT

53.5 - 58.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

63.5 - 68.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

-7.6 -

-12.6 -

-17.6 -
72.0 - 87.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated <5% shell
fragments, fine to coarse gravel size
highly weathered shell fragments,

SP-SM

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

-~ I ,,n-.I- .4-*~.-

strong HCl reaction (with shells), weak
HCI reaction (with soil)

78.5 ft: Changes to moist

SP-SM

83.5 ft: Changes to wet, estimated
<5% shell fragments, no HCI reaction,
coarse sand to fine gravel size I
moderately to highly weathered shell
fragments, ,

73.5 -78.5 fl:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

83.5 - 88.5 fi:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

93.5 - 98.5 fl:
uniform drilling
resistance,
smooth drilling
gray drilling fluid

87.0

92.5

97.0

87.0- 92.5 ft: SILTY SAN,,fihnf/
grained sand, moist, dark gray,
estimated <5% shell fragments, fine
gravel size highly weathered shell
fragments, strong HCI reaction (with
shells), no HCI reaction (with soil)

SM

92.5 - 97.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% shell
fragments, coarse sand to fine gravel
size highly weathered shell fragments,
strong HCI reaction (with shells), no SP-SM
HCI reaction (with soil).

-32.6 -

-38.1

-42.6 -
97.0 - 100.0 ft: POORLY GRADED
SAND WITH SILT, moist, dark gray,
estimated <5% shell fragments, fine to
coarse gravel size fresh to highly
weathered shell fragments, strong HCI
reaction (with shells), no HCI reaction
(with soil)

SP-SM

AC • 4

(continued)
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Boring backfilled with bentonite and cement grout using a tremie upon completion.



e TEST Project: CCNPP Subsurface Investigation Boring Number: B350hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 6

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered • 6/30 4:09 PM 13.5' 13.5' I
Schnabel Representative: B. Glass _mi

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion • 6/30 7:11 PM 10.0' 14.5' 20.5'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/30/08 Finished: 6/30/08

Easting:960789 ft Northing:217516.2 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 46.6 (ft) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOLT ELEV STRAU SAMPLING T TESTS REMARKS

T 
(ft) 

TUM jDEPTH S DATA

4t1
0.0 - 1.0 ft: Topsoil, contains roots ~, '~

~I I, x
S-1, SPT
2+1+2
REC=7", 39%

1.0

2.0

4.5

7.0

9.5

12.5

1.0 - 2.0 ft: SILTY SAND, fine to ,7 1
medium grained sand, moist, brown, S
contains roots, no HCI reaction 44

2.0 - 4.5 ft: SANDY LEAN CLAY, fine 4z- 4
grained sand, moist, brown, contains
roots, no HCI reaction

.. ,CL

4.5 - 7.0 ft: LEAN CLAY, moist'light
gray with bands of brownish orange,
estimated <5% fine grained sand, no
HCI reaction, Iron oxidation bands

CL

.6 -

.1

A -
7.0 - 9.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained
sand, moist, light gray with bands of
brownish orange, no HCI reaction, Iron
oxidation bands SP-SM

37.1

-5-

-10-
9.5 - 12.5 ft: SILTY SAND, fine grained
sand, moist, light brown with bands of
brownish orange, no HCI reaction, Iron
oxidation bands

SM

7
7

S-2, SPT
2+4+6
REC=14", 78%

S-3, SPT
2+5+6
REC=1 7", 94%

S-4, SPT
1+3+5
REC=16", 89%

S-5, SPT
4+5+5
REC=18", 100%

S-6, SPT
2+2+2
REC=10", 56%

0.0 - 2.5 ft:
Advanced 4 1/4"
I.D. HSA to 14.5
fl; Uniform
drilling
resistance,
smooth drilling,
brown cuttings,
used pilot bit;
changes noted
below

7.5 - 9.0 ft:
orangish brown
cuttings

10.0 - 13.5 Uf:
brown cuttings

34.1
12.5 - 17.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, orangish brown and light gray, no
HCI reaction

SP-SM 7
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ift) (ft) TUM DEPTHI DATA

SP-SM

17.0

22.5

28.0

32.0

29.6 -
17.0 - 22.5 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, orangish brown, estimated <5%
silt, no HCI reaction

SP

/
204-

I

'- - - _ - 24.1
22.5 - 28.0 ft: SILTY SAND, fine
grained sand, wet, dark gray, contains\
mica, estimated 15 - 25% shellVO "
fragments, coarse sand size.fesh
shells, strong HCI reaction (with,shells
and soil) - ½

SM

Y
25-

S-7, SPT
6+2+3
REC=I 1", 61%

S-8, SPT
4+6+5

S-9, SPT
10+10+25
REC=18", 100%

S-10, SPT
50/5"
REC=5", 104%

14.5 - 18.5 ft:
Switch to 3 1/2"
O.D. tricone
roller bit (muds
rotary) and
advance to 100
ft, one bag of
bentonite mixed
with about 125
gallons of water
to make drilling
fluid. Uniform
drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)
18.5 - 23.5 ft:
brownish gray
drilling fluid.

23.5 - 28.5 ft:
gray drilling fluid

28.0 ft: increased
drilling resistance
28.5 - 33.5 ft:
Uniform drilling
resistance,
smooth drilling

18.6 -28.0 - 32.0 ft: SILTY SAND, wet, dark
gray, contains mica, no HCI reaction

SM

L .

30--

14.6 -32.0 - 36.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated <5% shell fragments,
contains cemented sands, coarse sand
size fresh shells, strong HCI reaction
(with shells and soil), moderate
cementation

SP-SM

- 35 -

(continued)
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_F ;=

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA SAMPLING
TUM DEPTH I DATA TESTS REMARKS

SP-SM

10.1
36.5 - 47.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated 5 - 10% shell fragments,
coarse sand to coarse gravel size
moderately weathered shells, strong
HCL reaction (with shells), weak HCL
reaction (with soil)

36.5 ft:
decreased
drilling resistance

38.5 - 43.5 ft:
Uniform drilling
resistance,
smooth drilling7

- 40 -

SP-SM4

43.5 ft: Changes to estimated
shell fragments, coarse to medium'
sand size moderately weathereqNQN,
shells, weak HCl reaction (with~shells/
and soil) 

u

a.

2LU

W

Z

1-

0

0-

0

.3

CD

47.0

52.0

47.0 - 52.0 tf: POORLY GRADED
SAND, fine grained sand, wet, dark
gray, estimated <5% silt, estimated
<5% shell fragments, coarse sand size
moderately weathered shell fragments,
weak HCL reaction (with shells and
soil)

SP

-0.4 -

-5.4 -

-45 -

- 50 -

55 -

S-11, SPT
4+5+6

S-12, SPT
5+5+8
REC=16", 89%

S-13, SPT
3+4+6
REC=17", 94%

S-14, SPT
2+4+7
REC=18", 100%

52.0 - 58.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, contains mica,
estimated <5% shell fragments, strong
HCI reaction (with shells and soil),
highly weathered shell fragments

SP-SM

(continued)
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Calvert County, Maryland Schnabel No.: 06120048
Bechtel Job No. 23257 Sheet: 4 of 6

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

58.0 - 63.0 ft: CLAYEY SAND WITH
GRAVEL, fine to medium grained
sand, wet, light gray, contains
cemented sands, estimated 5 - 10%
shell fragments, fine gravel size fresh
shell fragments, gravel as cemented
sand, strong HCL reaction (with shells
and soil)

S-15, SPT
48+50/5'
REC=I 1", 102%

- 60 -

63.0

66.0

72.0

63.0 - 66.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium,-7%
grained sand, wet, dark gray,
estimated 5 - 10% fine to mediu m
gravel, estimated <5% shell fragments,
highly weathered shell fragments"K)
gravel as cemented sands strong HCI
reaction (with shells a idlsotl). ) - 65-

66.0 - 72.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, estimated <5% shell
fragments, fine to coarse gravel size
highly weathered shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

", 65%

T

",100%

58.0 ft: increased
drilling resistance
and bit chatter

63.0 ft: bit chatter

66.0 ft:
decreased
drilling resistance

68.5 - 73.5 ft:
uniform drilling
resistance,
smooth drilling

73.5 - 78.5 Ift:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

- "70-

72.0 - 77.0 ft: SILTY SAND, fine
grained sand, moist, dark gray,
estimated 5 - 10% shell fragments,
coarse sand to coarse gravel size
moderately weathered to fresh shell
fragments, strong HCI reaction (with
shells and soil)

-75

(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL ELEVI (ft)
STRA SAMPLING
TUM DEPTH I DATA

77.0 - 82.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% shell
fragments, fine to coarse gravel size
highly weathered shell fragments,
strong HCL reaction (with shells), no
HCL reaction (with soil)

82.0
82.0 - 92.0 ft: SILTY
grained sand, moist,
reaction

100%

83.5 - 88.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

co

eo

I-
.-

0

I

C,
(/,

88.5 ft: Changes to estimated <5%
shell fragments, fine to coarse gravel
size highly weathered shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)

100%

SAND WITH SILT, fine grained sand,
moist, dark gray, estimated 5 - 10%
shell fragments, fine to coarse gravel
size fresh to moderately weathered
shell fragments. strong HCI reaction
(with shells), weak HCI reaction (with
soil)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-350
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 6 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH [ DATA

SP-SM
93.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

97.0
97.0 - 100.0 ft: SILTY SAND, fine
grained sand, moist, dark gray,
contains mica, estimated <5% shell
fragments, coarse sand and fine to
coarse gravel size moderately to highly
weathered shell fragments, strong HCI
reaction (with shells and soil)

SM

-50.4 -

-- 53.4
7 U

S-23, SPT
7+10+13
REC=18", 100%

-1 U..I •./',J • •./

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout thi upon completion.

0M
(- V



TEST Project: CCNPP Subsurface Investigation Boring Number: B-351
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 6
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved
Contractor Foreman: T. Chew Encountered V 6/24 --- 58.5' 14.5' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion • 6/25 5:20 PM 13.0' 14.5' 22.2'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/24/08 Finished: 6/25/08

Easting: 960538.1 ft Northlng: 217072.7 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 71.3 (ft) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (if) TUM DEPTH I DATA

0.0 - 0.5 ft: Rootmat and topsoil
0.5

1.5

7.5

8.0-

9.0-

12.5

0.5 - 1.5 ft: SANDY LEAN CLAY, fine
grained sand, moist, brown, estimated
<5% fine gravel, no HCI reaction, soft,

-\subrounded fine gravel

1.5 - 7.5 ft: SILTY SAND, fine grained<-..
sand, moist, orangish brown with
bands of reddish brown, no HCI N
reaction, contains 1-inch layer of
subrounded fine gravel at 3.6 feoeth
contains iron oxidation bandin'g

5.0 ft: Changes to fine to medium
grained sand, estimated <5% fine
gravel, subrounded fine gravel

6.0 ft: Changes to light gray,
6.1 ft: Changes to orangish brown

SM

70.8

69.8

63.8

- 63.3-

- 62.3

58.8

-5-

7

S-1, SPT
1/12"+3
REC=14", 78%

S-2, SPT
4+10+13
REC=18", 100%

S-3, SPT
2+4+3
REC=1 3", 72%

S-4, SPT
2+3+3
REC=18", 100%

S-5, SPT
3+3+4
REC=18". 100%

S-6, SPT
2+4+4
REC=18", 100%

0.0 - 2.5 ft:
Advanced 4-1/4"
ID HSA to 14.5 ft,
uniform
resistance,
smooth drilling,
orangish brown
cuttings;
changes as
noted below

5.0 - 7.5 ft: pilot
bit used to clear
auger plug

7.5 - 10.0 ft:
Advanced 4-1/4"
I.D. HSA,
increased drilling
resistance at 9.0
ft, cuttings
changed to dark
gray

10.0 - 12.5 ft:
Increased drilling
resistance with
depth, dark gray
cuttings

12.5 - 14.5 ft:
Uniform drilling
resistance

14.5 - 15.0 ft:

7.5 - 8.0 ft: LEAN CLAY, moist, light
gray, no HCI reaction, soft, contains a
1-inch layer of fine sand at 7.7 feet,
contains a 0.5-inch layer of cemented
sand at 7.9 feet (possibly iron oxidation
cementation)

8.0 - 9.0 ft: SANDY LEAN CLAY, fine
grained sand, moist, dark gray,
contains mica, no HCI reaction, firm,
contains 1/8-inch layer of silty sand,
moist, orangish brown at 8.4 ft
8.4 ft: Changes to orangish gray

CL

CL

CL

-10-

9.0 - 12.5 ft: LEAN CLAY, moist, dark
gray, estimated <5% fine grained sand,
no HCI reaction, firm

4 *~
12.5 - 15.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, firm

I5

CL 0
£.I.h~ J

(continued)



TEST Project: CCNPP Subsurface Investigation Borinn Number: B-351
hnabei BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(Ift) (ft) TUM DEPTH DATA

I5.U 15.0 - 18.5 Ift: LEAN CLAY WITH
SAND, fine grained sand, moist, dark
gray, contains mica, no HCI reaction,
firm

00.0 S-7, SPT
2+2+3
REC=1 7", 94%

CL

18.5

28.5

33.0

4 K~

18.5 - 28.5 ift: LEAN CLAY, moist, dark
gray, contains mica, estimated <5%
fine grained sand, no HCI reaction,
firm, contains 2-inch layer of sandy
lean clay (CL), moist, dark gray at 23.5
ft

CL

52.8

42.8

- 20 -

- 25 -

-30 -

35 -

S-8, SPT
3+4+6
REC=18", 100%

S-9, SPT
6+8+10
REC=18", 100%

S-10, SPT
7+8+11
REC=18", 100%

S-11, SPT
28+50/5"
REC=12", 67%

Switched to
3-1/2" tricone
roller bit (mud
rotary) and
advanced to 100
ft, uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid
15.0 - 18.5 ft:
light gray drilling
fluid

23.5 - 28.5 ft:
Uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

28.5 - 33.5 ft:
Increased drilling
resistance at
33.0 ft

33.5 - 38.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

28.5 - 33.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, contains mica, noHCI
reaction

SP-SM

38.3 -
33.0 - 98.5 ft: SILTY SAND WITH SILT
AND GRAVEL, fine to medium grained
sand, moist, dark gray, estimated <5%
shell fragments, weak HCI reaction
(with shells)

SM

JJ LS.L. JJ.LJ J

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

4

43.5 ft: Changes to estimated15 2-
shell fragments, strong HCI reaction"
(with shells), weak HCI reaction (•iith-
soil) §7

48.5 ft: Changes to estimated <5%
shell fragments, strong HCl reaction
(with shells), weak HCI reaction (with
soil)

53.5 ft: Changes to estimated 15 - 25%
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil), weak to moderate cementation
(fine sands and shells)

-40-

- 45 -

- 50 -

7m
SM

S-12, SPT
50/5"
REC=5", 104%

S-13, SPT
15+15+19

REC=14", 78%

S-14, SPT
3+5+22
REC=18", 100%

S-15, SPT
6+23+10
REC=18", 100%

33.5 - 38.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid (continued)

43.5 - 48.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

48.5 - 53.5 ft:
Increased drilling
resistance at
51.0 ift, smooth
drilling, dark gray
drilling fluid

53.5 - 58.5 ft: Bit
chatter from 56.5
to 57.0 ft
(possible shell
fragments/cemenl
sand), dark gray
drillina fluid

7

-55-

S~J.I.kJ LJL.,.~ A S - -

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) MATERIALDESCRIPTION_ SYMBOL (ft) TUM DEPTH I DATA TESTSI EMARKS

58.5 ft: Changes to wet, olive gray,
strong HCI reaction (with shells), no
HCI reaction (with soil), no cementation

63.5 ft: Changes to estimated0"%')
shell fragments, weak HCI reaction,
(with shells), no HCI reaction (jiWK~soil)

73.5 ft: Changes to no HCI reaction

-60-F-

SM

- 65 -

- 70 -

S-16, SPT
6+8+10
REC=18", 100%

S-17, SPT
8+6+7
REC=18", 100%

S-18, SPT
7+7+10
REC=18", 100%

S-19, SPT
5+7+11
REC=18", 100%

53.5 - 58.5 ft: Bit
chatter from 56.5
to 57.0 ft
(possible shell
fragments/cement
sand), dark gray
drilling fluid
(continued)

58.5 - 63.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

63.5 - 68.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

73.5 - 78.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

0,

0
C,
z - 75 -

(continued)
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-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

78.5 ft: Changes to estimated 15 - 25%
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil)

83.5 ft: Changes to gray

88.5 ft: Changes to estimated <5%
shell fragments, weak HCl reaction

93.5 ft: Changes to contains shell
fragments, contains 0.5-inch layer of
shells at 94.2 ft, contains a 2.5-inch
layer of shells at 94.4 feet, strong HCI
reaction (with shells), weak HCI
reaction (with soil)

SM

- 80 -

- 85 -

- 90 -

- 95 -

S-20, SPT
10+50/5"
REC=I1", 100%

S-21, SPT
8+31+29
REC=18", 100%

S-22, SPT
7+12+17
REC=18", 100%

S-23, SPT
9+14+18
REC=18", 100%

73.5 - 78.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid (continued)

78.5 - 83.5 ft: Bit
chatter from 81.0
to 81.5 ft

83.5 - 88.5 It: Bit
chatter from 84.0
to 84.3 ft, dark
gray drilling fluid

88.5 - 93.5 It:
Uniform drilling
resistance

2

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

SM

98.5 -27.2
98.5 - 100.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray, no HCI
reaction

S-24, SPT
10+11+18
REC=18", 100%SP-SM

-28.7

Bottom of Boring at 100.0 ft.
Boring backfilled with cementlbentonite grout upon completion.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-352hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 8

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered • 7/21 4:10 PM 18.5' 14.0' ---Schnabei Representative: K. Bell________

Equipment: CME- 95 (Truck); AWJ Rods End of Day W 7/21 6:15 PM -1.0' 14.0' ---

Method: 4-1/4" I.D. Hollow Stem Auger, Start of Day 7/22 8:30 AM 9.0' 14.0
3-3/4" O.D. Tri-cone roller bit

End of Day V 7/22 6:00 PM 1.0' 14.0' ---
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/21/08 Finished: 7/24/08 Startof Day W 7/23 7:00AM 15.5' 14.0' ---

Easting:216829 ft Northing:960894.7 ft By: Land Survey Completion • 7/23 5:30 PM 12.5' 14.0' ---
Coordinate System: MD State PlaneGoorounduae Eisematn: 1. S fte Tl DEnd of Day • 7/23 6:00 PM 12.5' 14.0' ---Ground Surface Elevation: 110.2 (ft) Total Depth: 200.0 ft

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL EL( ETUA
(ft) ITUM

ay SAM7 ING

DEPTH I DATA

7:30 ýM 37.0'
TESTS

14.0' ---
REMARKS

0.0 - 2.0 ft: FILL, sampled as silty
sand, fine to medium grained sand,
moist, orangish brown, estimated <5%
roots, contains mica, no HCI reaction

2.0

3.5

4.5

7.0-

10.8

17.0 -

2.0 - 3.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained
sand, moist, orangish brown, contains\
mica, no HCI reaction

3.5 - 4.5 ft: POORLY GR
fine grained sand, moist,

' brown, estimated <5% sil
reaction

4.5 - 7.0 ft: POORLY GFV"lED'S"AND
WITH SILT, fine to me&iu'mgrain•'el
sand, moist, brown and o'rangish/
brown, contains mica, no HCl're'action,

-- contains a 3.5 inch layer of POORLY
GRADED SAND (SP), fine sand, moist,
orangish brown and yellowish brown,
contains mica
I

7.0 - 10.8 ft: POORLY GRADED
SAND, fine to coarse grained sand,
subrounded particles, moist, yellowish
brown and orangish brown, estimated
<5% fine gravel, contains mica, no HCl
reaction, stratified, subrounded to
rounded fine gravel, contains layers of
poorly graded sand with silt, 0.5 to 1.0
inch thickness
10.0 ft: Changes to gray and yellowish
brown, estimated <5% silt, estimated
<5% coarse gravel, no HCI reaction,
ubrounded to rounded gravel

0.0 - 2.5 ft:
Advanced 4 1/4"
ID HSA to 14 ft;
Uniform drilling
resistance, easy
drilling, orangish
brown; changes
as noted below,
see end of boring
log for additional
remarks
2.5 - 3.5 ft: Jar
labeled as S-2A
3.5 - 4.0 ft: Jar
labeled as S-2B
5.0 - 7.5 ft:
Harder drilling
near the bottom
of the run

7.5 - 10.0 ft:
Hard drilling
(possible sand),
orangish brown
and yellowish
brown cuttings

10.0 - 10.8 if: Jar
labeled as S-5A
10.0 - 13.5 ft:
Uniform drilling
resistance, hard
drilling
10.8 - 11.5 ft: Jar
labeled as S-5B

13.5 - 14.0 ft:
orangish brown
cuttings
14.0 ft: Switched
to 3 3/4" OD
Tricone Roller bit
(mud rotary) and
advanced to 200
ft; driller mixed 2
bags of bentonite
with 150 gallons
of clean water;
uniform drilling
resistance, hard
drilling
18.5 ft: Poorly
graded sand with

10.8 - 17.0 ft: CLAYEY SAND, fine to
coarse grained sand, subrounded to
subangular particles, moist, yellowish
brown and brown, estimated <5% fine
gravel, no HCI reaction, subangular to
subrounded gravel
13.5 ft: Changes to coarse grained
sand, subrounded particles, orangish
brown, medium to 'coarse sand from

-•14.1 to 14.4 ft

17.0 - 22.0 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, subrounded particles,
wet, yellowish brown and orangish
brown, estimated 5 - 10% fine gravel,
no HCI reaction, subrounded fine
gravel

(continued)
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hnab BORING Calvert County, Maryland Schnabel No.: 06120048
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) M (ft) TUM DEPTH I DATA____.1.___ ____ ___ ___ ___ ____ __ ___ ___ _ - __ EPT 1__ ___ __ ___ ____ __ ___ ___

silt cuttings

SP-SM

22.0

27.0

37.0

22.0 - 27.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, light orangish
brown, contains mica, no HCI reaction,
homogenous structure

SP-SM

88.2 -

27.0 - 37.0 ft: CLAYEY SAND, fine to
medium grained sand, wet, orangish
brown, contains mica, no HCl reaction

32.0 ft: Changes to fine g :aiq and'
orangish brown and broawn, no m'i

Sc ~j.

83.2 -

73.2 -

-25 -

- 30 - 7

S-8, SPT
6+7+9
REC=10", 56%

S-9, SPT
3+3+3
REC=16", 89%

S-10, SPT
1+1/12"
REC=1 5", 83%

S-11, SPT
woh+1 +2
REC=17", 94%

S-12, SPT
1+3+3
REC=18", 100%

23.5 ft: smooth
drilling, brown
drilling fluid

28.5 ft: Softer
drilling, orangish
brown and brown
cuttings, clayey
sand cuttings

33.5 - 38.5 ft:
easy drilling,
slightly harder
drilling at 37 ft

38.5 - 43.5 ft:
uniform drilling
resistance, soft
drilling, orangish
brown and
brown, sandy
lean clay cuttings

43.5 - 48.5 ft:
brown and gray
drilling fluid, fine
sandy clay
cuttings

37.0 - 47.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCI reaction, very soft,
homogenous structure

43.5 ft: Changes to gray and light gray

-35-

- 40-

CL

45---

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

CL
47.5

52.5

60.5

65.5

68.0

70.5

47.5 - 52.5 ft: LEAN CLAY, moist, gray
and light gray, estimated <5% fine
grained sand, no HCI reaction, firm,
homogenous structure

CL

52.5 - 60.5 ft: LEAN CLAY, moist, light
gray, estimated <5% fine grained sand,
contains mica, no HCI reaction, firm to
hard, homogenous structure

CL

59.0 ft: Changes to 0.5 in, ayer of
silty sand, fine sand ýp Ai cles, webt
gray, no HCI reaction

60.5 - 65.5 ift: SANDY LEAN (tIAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, very
soft to soft, homogenous structure

CL

65.5 - 68.0 It: SILTY SAND, fine to
medium grained sand, moist, dark
gray, contains mica, estimated <5%
shell fragments, weak cementation, SM
fine sand size highly weathered shells,
weak HCI reaction (with shells), no HCI

-"reaction (with soil)

68.0 - 70.5 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, rounded to subrounded SP-SM :
particles, moist, gray and light gray,
contains mica, no HCI reaction, weak
cementation from 68.5 to 68.6 ft

62.7

57.7

- 50-

- 55-

- 60-

- 65 -

- 70 -

S-13, SPT
3+4+5
REC=18", 100%

S-14, SPT
4+5+7
REC=18", 100%

S-15, SPT
5+7+9
REC=18", 100%

S-16, SPT
5+5+6
REC=12", 67%

S-17, SPT
7+9+15
REC=18", 100%

49.7

7
7
7

48.5 ft: driller
de-sanded 150
gallons of drilling
fluid, driller
added 75 gallons
of clean water
with 1/2 bag of
bentonite
48.5 It: smooth
drilling, brown
drilling fluid

53.5 - 58.5 ft:
slightly harder
drilling, light gray
drilling fluid

58.5 - 61.0 ft:
easy drilling, light
gray drilling fluid,
lean clay cuttings

61.0 - 63.5 ft: bit
clogged with clay
while lowering;
driller pulled and
cleaned bit;
smooth drilling,
gray drilling fluid
63.5 - 66.0 ft:
easy drilling, light
gray drilling fluid

66.0 - 68.5 ft:
slight rig chatter
at 68 It (possible
cemented sand)

68.5 - 71.0 ft:
hard drilling,
uniform drilling
resistance

71.0 - 73.5 ft:
slightly easier
drilling, light gray
drilling fluid

44.7

- 42.2 -

S-18, SPT
38+50/3"
REC=9", 100%

S-19, SPT
50/3"
REC=3", 100%

S-20, SPT
31+50/6"
REC=9", 75%

39.7
70.5 - 78.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, fine sand size, highly
weathered shells, weak HCI reaction
(with shells), no HCI reaction (with
soil), contains a 0.5 inch layer of sandy
silt, moist, gray, est < 5% shells (fine
sand size hiahlv weathered shells.

SP-SM

5: S-21, SPT

(continued)
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weak HCI reation (with shells), no HCI
reaction (with soil), soft at 71.0 ft
73.5 ft: Changes to gray and light gray,
homogenous structure, weak HCI
reaction (with shells and soil)

SP-SM

78.0-

84.5

85.5

88.0

93.0-

100.5

32.2 -78.078.0 - 84.5 ft: SILTY SAND, fine to
medium grained sand, wet, gray and
white, estimated <5% fine gravel,
estimated 30 - 45% shells, strong
cementation, subrounded fine gravel
as cemented sand, fine to medium
sand size fresh to moderately
weathered white shells, strong HCI
reaction (with shells), weak HCI
reaction (with soil)
81.0 ft: Changes to weak cementation,
fine sand to fine gravel size fresh to
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil)
83.5 ft: Changes to weak HCI reaction •--
(with shells and soil)

-i

SM/

4/
25.7

84.5 - 85.5 ft: SANDY SILT moist,,,
gray, estimated 5 - 10% fine g(ra-elk1'
estimated <5% shells, fine eumd
sand size fresh shells, weak-HCi.K. I
reaction (with shells), noHl-reacion /
(with soil) 1 >, /

ML

SM

24.7

- 22.2 -

73.5 - 76.0 ft:
smooth drilling
(continued)

78.5 - 81.0 ft:
hard drilling, gray
drilling fluid

81.0 - 83.5 ft:
harder drilling,
(possible shells
and cemented
sands)

83.5 - 85.0 ft: Jar
labeled as S-25A

84.5 - 85.0 ft: Jar
labeled as S-25B

85.5 ft: very hard
drilling (possible
cemented sands)

87.0 ft: hard
drilling, slight rig
chatter (possible
cemented sand)
88.0 ft: softer
drilling
89.0 ft: slight rig
chatter (possible
cemented sand),
light gray drilling
fluid

92.5 ft: harder
drilling (possible
shells)
93.5 - 96.0 ft:
uniform drilling
resistance,
smooth drilling

98.5 - 101.0 ft:
gray and light
gray drilling fluid

SN / /85.5 - 88.0 ft: SILTY SAND fine to
medium grained sand, wet, gay and
brownish gray, estimated <5% fine
gravel, no HCI reaction, subangular
fine gravel, fine gravel as cemented
sand, moderate to strono cementation I
88.0 - 93.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray and
light gray, estimated 5 - 10% shells,
estimated <5% fine gravel, fine to
medium sand size, fresh to highly
weathered shells, angular fine gravel
as cemented sand, weak HCI reaction
(with shells), no HCI reaction (with
soil), moderate to strong cementation
(below 89.0 ft)
91.0 ft: Changes to fine sand to fine F
gravel size fresh to moderately
weathered shells, weak HCI reaction /
(with shells), no HCI reaction (with soil) I

SM

17.2

93.0 - 100.5 ft: SILTY SAND, fine to
medium grained sand, wet, gray and
light gray, estimated 5 - 10% shells,
fine sand to fine gravel size fresh to
highly weathered shells, weak HCI
reaction (with shells), no HCl reaction
(with soil), shell size decreases with
depth
96.0 ft: Changes to gray, homogenous
structure, fine to medium sand size,
moderately to highly weathered shells,
weak HCI reaction (with shells), no HCI
reaction (with soil)
98.5 ft: Changes to fine sand to fine
gravel size fresh to highly weathered

-\shells

SM

SM 9.7

(continued)
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100.5 - 105.5 ft: SILTY SAND, fine
grained sand, wet, gray, estimated
<5% shells, homogenous structure,
fine to medium sand size moderate to
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil)
103.5 ft: Changes to gray and light
gray, estimated <5% shells, fine to
medium sand size fresh to highly
weathered shells

SM

105.5

108.0

110.5

113.0

115.5

118.0

120.5

I 105.5 - 108.0 ft: SILTY SAND, fine
grained sand, wet, gray, no HCI
reaction, homogenous structure,
contain a 0.5 inch layer of sandy silt, SM
moist, light gray at 106.9 ft

II

4.7

2.2
108.0 - 110.5 ft: SILTY SAND, fine
grained sand, wet, light gray, estimated
<5% shells, homogenous structure,
fine to medium sand size moderate to
highly weathered shells, weak HCl
reaction (with shells), no HCI reaction
(with soil)

I ML

110.5 -113.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, firm, fine/t§•,>
medium sand size moderatelyto highly-
weathered shells, weak HCI 'eaicti6n-
(with shells and soil), contains 2.'4Jich
layer of silty sand from 112.3,to-,,.5'
ft; fine to medium sand1zwet, olivegray
and light gray, est 5 - 10tNshells,'fine
sand to fine gravel size fres'hitb>
moderately weathered shells,>-eak
HCI reaction (with shells and soil)

113.0 - 115.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated 5 - 10% shells, soft, fine
sand to coarse sand size fresh to
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil); contains a 3.5 inch layer of
silty sand, from 113.2 to 113.5 ft, fine
to coarse sand, subrounded particles,
wet, gray and white, est 5 - 10%
subangular fine gravel as cemented
sand, est 5 -10% shells, fine to
medium sand size fresh to highly
weathered shells, strong HCI reaction
(with shells), weak HCI reaction (with
oil)

115.5 - 118.0 ft: SILTY SAND, fine to
medium grained sand, wet, olive gray,
estimated 15 - 25% shells, fine to
coarse sand size shells moderate to
highly weathered shells weak HCI
eaction (with shells and soil)

-0.3

-2.8 -

ML

-5.3

SM

108.5 ft: light
gray drilling fluid

114.0 ft: slight rig
chatter (possible
shells)

115.5 ft: heavy
rig chatter
(possible
cemented sand)
116.0 - 118.5 ft:
uniform drilling
resistance,
smooth drilling
118.5 - 121.0 ft:
slightly harder
drilling, gray
drilling fluid

121.0 - 123.5 ft:
smooth drilling

123.5 - 126.0 ft:
easy drilling

126.0 - 128.5 ft:
smooth drilling

SM

-7.8 -

-10.3

118.0- 120.5 ft: SILTY SAND, fine to
medium grained sand, wet, olive gray,
estimated 5 - 10% shells, estimated
<5% fine gravel, fine to coarse sand
size fresh to highly weathered shells,
fine subrounded gravel as cemented
sand, weak HCI reaction with (shells
and soil), strong HCI reaction (with
c emented sand), moderate to strong
cementation, shells and cemented
and decrease with depth

SM

(continued)
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128.5

147.0

152.0

120.5 - 128.5 ft: SILTY SAND, fine to
medium grained sand, wet, olive gray,
estimated 5 - 10% shells, fine to
medium sand size moderately to highly
weathered shells, weak HCI reaction
(with shells), no HCI reaction (with soil)
123.5 ft: Changes to fine grained sand,
estimated <5% shells, fine to medium
sand size moderately to highly
weathered shells, contains a 0.5 inch
layer of silt at 124.3 ft, moist, olive
gray, est < 5% fine sand particles, no
HCI reaction, soft
126.0 ft: Changes to homogenous
structure, fine sand size highly
weathered shells
128.0 - 147.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, firm to soft, fine
to medium sand size moderately to
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil)

SM
-18.3

133.5 ft: Changes to firm, shells
decrease with depth

138.5 ft: Changes to hard, ,--x "
homogenous structure, fine sand size-,.
highly weathered shells, no Hl"--
reaction (with shells or soil)

143.5 ft: Changes to olive gray and
grayish green, estimated <5% shells,
fine to medium sand size moderately to
highly weathered shells, weak HCI
reaction (with shells and soil)

-130-

-135-

-140-

-145-

-150-

S-43, SPT
7+9+10
REC=18", 100%

S-44, SPT
5+5+9
REC=18", 100%

S-45, SPT
6+7+8
REC=18", 100%

S-46, SPT
5+6+9
REC=18", 100%

S-47, SPT
6+7+10
REC=18', 100%

S-48, SPT
4+5+8
REC=18", 100%

133.5 - 138.5 ft:
light gray drilling
fluid, sandy silt,
fine to medium
sand sized shell
cuttings

137.0 ft: harder
drilling

138.5 - 143.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

143.5 - 148.5 ft:
silt and fine sand
cuttings

148.5 - 153.5 ft:
olive gray drilling
fluid

153.5 - 158.5 ft:
easy drilling

147.0 - 152.0 if: SILTY SAND, fine
grained sand, wet, olive gray,
estimated 5 - 10% shells, fine to
medium sand size fresh to moderately
weathered shells, weak HCI reaction
(with shells), no HCI reaction (with soil)

SM

-36.8 -

-41.8 -
152.0 - 172.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, fine to medium
sand size moderately to highly
weathered shells, weak HCI reaction
(with shells and soil)

ML

(continued)
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158.5 ft: Changes to olive gray, fine
sand size moderate to highly
weathered shells

I 

r

163.5 ft: Changes to fine to medium
sand size moderate to highly
weathered shells

0

Hill

168.5 ft: Changes to fine sand size
highly weathered shells

-160-

-165-

-170-

-175-

-180-

7

S-49, SPT
5+6+9
REC=18", 100%

S-50, SPT
5+6+7
REC=18", 100%

S-51, SPT
4+5+7
REC=18", 100%

S-52, SPT
5+6+7
REC=1 8", 100%

S-53, SPT
5+6+9
REC=18", 100%

153.5 - 158.5 ft:
easy drilling
(continued)

161.0 ft: harder
drilling

163.5 - 168.5 ft:
easy drilling

168.0 - 173.5 ft:
smooth drilling

173.5 - 178.5 ft:
soft drilling, olive
gray and gray
drilling fluid

178.5 - 183.5 ft:
fine sand in
cuttings
179.0 ft: harder
drilling
180.0 ft: softer
drilling

172.5 -62.3
172.5 - 182.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm
to hard, homogenous structure

ML

7
(continued)
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182.0 -71.8
182.0 - 200.0 ft: SILT WITH SAND,
fine grained sand, moist, olive gray,
contains mica, estimated <5% shells,
firm to hard, homogenous structure,
fine sand size highly weathered shells,
weak HCI reaction (with shells and soil)

4

MLN
N

-185-

-190-

-195-

193.5 ft: Changes to hard

S-54, SPT
5+6+8
REC=18", 100%

S-55, SPT
5+6+9
REC=18", 100%

S-56, SPT
6+9+10
REC=18", 100%

S-57, SPT
6+6+10
REC=1 8", 100%

178.5 -183.5 ft:
fine sand in
cuttings
(continued)

183.5 - 188.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray and
gray drilling fluid

188.5 - 193.5 if:
olive gray drilling
fluid

193.5 - 198.5 ft:
easy drilling

200.0

Bottom of Boring at 200.0 ft.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarily
imply artesian conditions.
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Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 8
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved
Contractor Foreman: S. Effland

Encountered V 7/16 3:00 PM 23.5' 14.0' ---Schnabel Representative: K. Bell

Equipment: CME-75 (Truck); AWJ Rods Start of Day 7/17 7:00 AM 3.5' 14.0'

Method: 6-1/4" I.D. Hollow Stem Auger, Encountered _V 7/17 6:00 PM -1.5' 14.0' ---
3-1/2" O.D. Td-cone Roller Bit
3-3/4" O.D. Tri-cone Roller Bit Start of Day 7/18 7:00 AM 10.5' 14.0'

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/16/08 Finished: 7/16/08 Completion _ 7/21 8:20AM 26.0' 14.0' ---

Easting:460972.2 ft Northing:216772.7 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 110.9 (ft) Total Dapth: 200.0 ft

(t(f) TMDEPTH D LVSR A TAIN
DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

ft (ft)______IDEPTH I DATA

0.2 -,0.0 - 0.2 ft: Topsoil

2.0

4.5

7.0

17.0

0.2 - 2.0 ft: CLAYEY SAND, fine to
medium grained sand, dry, yellowish
brown and brown, contains mica,

--,contains roots, no HCI reaction -

2.0 - 4.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained
sand, moist, orangish brown and
brown, contains mica, estimated <5%
roots, no HCI reaction

SP-SMI
N

4.5- 7.0 ft: CLAYEY SAND, flMef
medium grained sand, moit; orangish,
brown and brown, estimate•d N,

roots, no HCl reaction, sand size4 SC
decrease with depth N/

7.0- 17.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
dry, orangish brown and yellowish
brown, no HCI reaction, homogenous
structure, estimated <5% clay

SP-SM

13.5 ft: Changes to yellowish brown
and brown, estimated <5% silt, no clay,
contains a 1.0 inch layer of poorly
graded sand with silt, dry, dark brown
at 14.5 It

(

110.7

108.9 -

106.4

103.9 -

-5-

-10-

-15-

S-1, SPT
1+3+3
REC=13", 217%

S-2, SPT
1+2+2
REC=12", 40%

S-3, SPT
4+4+2
REC=15", 83%

S-4, SPT
4+6+6
REC=16", 89%

S-5, SPT
4+7+7
REC=17", 94%

S-6, SPT
3+6+5
REC=18", 100%

S-7, SPT
10+17+18
REC=15", 83%

0.0 - 2.5 ft:
Advanced 6 1/4
ID HSA to 14 ft:
Uniform drilling,
changes as
noted below. See
end of boring log
for additional
remarks.

5.0 - 7.5 ft:
orangish brown
cuttings

7.5 - 10.0 fit:
orangish brown
and brown
cuttings

10.0 - 13.5 ft:
slightly harder
drilling

13.5 - 14.0 ft:
Advance 6 1/4 ID
HSA: Uniform
drilling
resistance,
smooth drilling
14.0 it: Switched
to 3 1/2 OD
Tricone roller bit
(mud rotary), and
advanced to 88.5
ft, 2 bags of
bentonite mixed
with 150 gallons
of water, light
brown drilling
fluid

17.0 - 22.0 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, subrounded to
subangular particles, moist, orangish
brown and brown, contains mica, no
HCI reaction, wet 0.5 inch at 18.9 It,
contains a 2.0 inch layer of clayey
sand, fine to coarse sand, subanoular

93.9 -

SP-SM

- LL .A~ L...L....Jd. L L
(continued)
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to subrounded coarse sand at 18.5 ft

SP-SM

22.0 88.9 -
22.0 - 31.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, orangish brown and
gray, contains mica, no HCI reaction,
sand size decreases with depth

5!
SP-SM

27.0 ft: Changes to contains 2.0' layer
of saturated soil at 30 ft, with speckles
of black from 28.5 to 30 ft

31.0

37.0

79.9 -
31.0 - 37.0 ft: SILTY SAND, fM6toA1"-, .
coarse grained sand, rounded'to- -
subrounded particles, wet,---,,,
orangish brown (from 33.5"i"34 ft)
reddish brown and gray,(from 34j•t
34.5 ft) gray ( from 34.5 tb,5,ft)/
sand size increases at color change
depths, fine to medium sand at 34.5 ft, SM
fine to coarse sand at 34.5 ft.
contains a 0.5 inch layer of sandy lean
clay, moist, gray at 33.7 ft.

- 25 -

- 30 -

- 35 -

- 40 -

- 45 -

S-8, SPT
4+6+5
REC= 1", 61%

S-9, SPT
5+7+4
REC=16", 89%

S-10, SPT
2+2+2
REC=1 8", 100%

S-11, SPT
2+2+3
REC=19", 106%

S-12, SPT
2+3+4
REC=18", 100%

21.0 - 21.5 ft:
orangish brown
drilling fluid

23.5 - 28.5 ft:
slightly harder
driling, uniform
drillling
resistance

28.5 - 33.5 ft:
from 31 to 31.5
ft, softer drilling

42.0 ft: harder
drilling, drilling
fluid changed to
gray at 43.5 ft
43.5 - 48.5 ft:
Uniform drilling
resistance, easy
drilling, gray
drilling fluid

73.9 -
37.0 - 47.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCI reaction, soft,
homogenous structure, contains a 1
inch layer of silty sand, fine sand, moist
gray at 44.5 ft

CL

/

/

/

/

7m

7m

(continued)
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47.U 47.0 - 52.0 ft: LEAN CLAY, moist, gray,
estimated <5% fine grained sand, no
HCI reaction, firm to hard,
homogenous structure

52.0 52.0 - 57.0 ft: SANDY LEAN CLAY,

fine grained sand, moist, gray, contains
mica, no HCI reaction, homogenous
structure

57.0
57.0 - 61.0 ft: LEAN CLAY, moist, gray

estimated <5% fine grained sandeno \
HCI reaction, hard, hormogeno u's ).
structure, contains 0.5 inch layer, off
sandy lean clay at 59.5 ft

61.0
61.0 - 67.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray and light
gray, contains mica, no HCI reaction,
firm, homogenous structure

63.5 ft: Changes to soft to very soft

duW

z 66.0 ft: Changes to hard to very hard

.67.00
6 67.0 - 70.5 ft: SILTY SAND, fine to

Ui medium grained sand, moist, dark
o gray, contains mica, no HCI reaction,

homogenous structure, moderate to
strong cementation
68.5 ft: Changes to gray and light gray,

uW estimated <5% shell fragments, fine
< _sand size highly weathered shell
o< fragments, weak HCI reaction (with

70.5 shells), no HCI reaction (with soil),
_ -weak cementation

70.5 - 83.0 ft: POORLY GRADED
0 SAND, fine grained sand, moist, light
CD gray, estimated <5% silt, containsZ 2mica, no HCI reaction
0

U)

(continued)
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76.0 ft: Changes to wet, estimated
<5% shell fragments, fine to medium
sand size, moderately to highly
weathered , weak HCI reaction (both
soil and shells)

78.5 ft: Changes to fine to medium,
fresh to highly weathered shell
fragments, weak HCI reaction (with
shells), no HCI (with soil)

81.0 ft: Changes to fine to medium
sand size highly weathered shells,
weak HCI reaction (with shells), no
HCI reaction (with soils), weak to
moderate cementation

SP

(~.

83.0

90.0-

93.0 -

83.0 - 90.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray and
light gray, estimated 30 - 45% shell
fragments, fine sand to fine gravel size
fresh to highly weathered shellsrwe'k
HCI reaction (shells and soil),X/ ) ._
moderate to strong cementatioi.nifine
gravel size cementation __
85.5 ft: Changes to estimated'.l 51- 25%
shell fragments, fine to coarse sand
size shells, strong HCIreabtion,(with
shells), weak HCI reaction (withs'oil at
cemented sands), strong cementation

88.5 ft: Changes to gray and olive
gray, estimated 5 - 10% shell
fragments, no HCI reaction, fine to
medium sand size shells, weak HCI

-\reaction (with shells and soils) /

SM

- 27.9 -

-20.9-

- 17.9 -

- 75-

- 80 -

-85-

- 90 -

-95 -

1100-

S-26, SPT
3+50/3"
REC=6", 63%

50/6"
REC=4", 67%

S-22, SPT
50/3"
REC=3", 83%

S-23, SPT
50/4"
REC=4", 83%

S-24, SPT
50/5"
REC=4", 67%

S-25, SPT
23+18+14
REC=15", 83%

73.5 - 76.0 ft:
fine sands gray
in color, est < 5%
fine shells
(moderately
weathered)
(continued)

78.5 - 81.0 ft:
Driller
De-sanded mud
tub

83.0 ft: rig
chatter(possible
cemented sand)
83.5 - 86.0 ft:
hard drilling,
slight rig chatter
at 85.5 ft
(possible
cemented sand),
light gray drilling
fluid
86.0 - 88.5 ft:
heavy rig chatter
from 86.5 to 87.3
ft, softer drilling
from 87.3 to 87.8
ft, rig chatter
from 87.8 to 88.5
ft, marsh funnel
test performed
45 sec drilling
fluid
88.5 ft: Driller
switched to 3"
OD Tricone roller
bit, softer drilling
at 90 ft, drilling
fluid light gray,
Driller switched
to a 3 3/4 OD
Tricone roller bit
and advanced to
200.0 ft.
91.0 - 93.5 ft:
slight rig chatter
at 93 ft (possible
cemented sand)
93.5 - 96.0 ft:
Unifom
resistance, easy
drilling, drilling
marsh funnel test
performed, 43
sec drilling fluid
96.0 - 98.5 ft:
easy drilling, gray
drilling fluid

i
90.0 - 93.0 ft: SILTY SAND, fine
grained sand, wet, greenish gray and
gray, estimated 5 - 10% shell
fragments, fine to medium sand size,
moderately to highly weathered shells,
weak HCI reaction, (with soil and
shells), moderate cementation fine to

-coarse sand size

SM

/-

93.0 - 110.5 ft: SILTY SAND, fine
grained sand, wet, olive gray,
estimated <5% shell fragments, fine to
coarse sand size fresh to highly
weathered shells, weak HCI reaction
(with shells), no HCI reaction (with
soil)
96.0 ft: Changes to gray, estimated 5 -
10% shell fragments, fine sand to fine
gravel size fresh to highly weathered
shells, no HCI reaction with soil, weak
HCI reaction with shells

98.5 ft: Changes to gray and light gray,
fine sand to fine gravel size shells,
weak HCI Reaction (with soil and
shells)

S-27, SPT
50/4"
REC=4", 83%

S-28, SPT
67/6"
REC=5", 83%

S-29, SPT
9+11+11
REC=1 7", 94%

S-30, SPT
5+8+10
REC=18", 100%

S-31, SPT
8+10+10
REC=18", 100%

SM

(continued)
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101.0 if: Changes to gray, estimated
<5% shell fragments

103.5 ft: Changes to gray and olive
gray, fine to coarse sand size highly to
moderately weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)

105.5 ft: Changes to fine to medium
sand size shell fragments, highly
weathered, no HCI reaction (with
shells), no HCI reaction (with soil)

108.0 ft: Changes to contains mica, no
HCI reaction

SM

-105-

-110-
4

110.5

113.0

118.0

123.0

110.5 - 113.0 ft: SILTY SAND, fine •
grained sand, gray, estimated <5%•
shell fragments, fine sand size, highly
weathered shells, weak HCI reaaion) SM
(with shells), no HCI reaction,(With, s6l)ý,

113.0 - 118.0 ft: SILTY SND[Jfihe /.
grained sand, wet, grayanid white)
estimated 15 - 25% shell'fragments,
fine sand to fine gravel size , fresh to
highly weathered shells, weak HCI
reaction (with shell and soil), shells
increase with depth and have strong SM
cementation around them. White
shells

118.0 - 123.0 ft: SILTY SAND, fine
grained sand, wet, light gray, estimated
5 - 10% shell fragments, fine sand to
coarse sand size, fresh to highly
weathered shells, strong HCI reaction
(with shells), weak HCI reaction (with
soil), strong cementation around shells SM
at 119.5 ft.
120.5 ft: Changes to fine sand to fine
gravel size shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil), shells increase with depth.

0.4

-2.1 -

S-32, SPT
7+9+14
REC=1 6", 89%

S-33, SPT
5+8+11
REC=17", 94%

S-34, SPT
5+5+7
REC=17", 94%

S-35, SPT
3+15+5
REC=17", 94%

S-36, SPT
3+3+5
REC=18", 100%

S-37, SPT
8+10+26
REC=14", 78%

S-38, SPT
14+15+17
REC=1 7", 94%

S-39, SPT
7+17+39
REC=17", 94%

S-40, SPT
10+11+17
REC=18", 100%

S-41, SPT
12+13+13
REC=17", 94%

S-42, SPT
6+6+12
REC=18", 100%

98.5 - 101.0 ft:
harder drilling,
driller used 100
gallons of drilling
fluid, added 1/2
bag of bentonite
to drilling
(continued)
101.0 - 103.5 ft:
easy drilling
103.5 - 106.0 ft:
smooth drilling

106.0 - 108.5 ft:
gray and olive
gray drilling fluid

108.5 - 110.0 ft:
gray drilling fluid,
marsh funnel test
performed (45
sec drilling fluid)

115.0 ft: rig
chatter (possible
cemented
shells), hard
drilling
116.5 ft: rig
chatter (possible
cemented sand),
hard drilling

118.5 - 121.0 ft:
Rig chatter
throughout
(possible
cemented sands)

121.0 - 123.5 ft:
smooth drilling,
light gray drilling
fluid

123.5 - 126.0 ft:
gray drilling fluid

126.0 - 128.5 ft:
gray and and
dark gray drilling
fluid

-115--

7
-7.1

-120-

7
-12.1 -

123.0 - 137.0 ft: SILTY SAND, fine
grained sand, wet, gray and olive gray,
estimated <5% shell fragments, fine
sand size highly weathered shells,
contains a 1.5 inch layer of sandy slit,
wet, olive gray at 124.5 ft, weak HCI
reaction (with shells and soil), shells
decrease with with depth.
126.0 it: Changes to fine to coarse
sand 'size fresh to highly weathered
shell fragments, strong HCI reaction
(with shells),weak HCI reaction (with
soil), contains a 1.0 inch layer of

-125-
SM

(continued)
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sandy silt, moist, olive gray at 126.2 ft

128.5 It: Changes to fine sand to fine
gravel size fresh to highly weathered
shell fragments, weak HCI reaction
(with shells and soil), shells increase
with depth

133.5 if: Changes to fine sand size
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil)

137.0 26.1 -
137.0 - 173.5 ft: SANDY SILT, fine
grained sand, moist, olive gray and
grayish green, estimated <5% shells,
fine sand size, highly weathered shells,
weak HCI reaction (with shells)/,noHCl
reaction (with soil), hard to very- ardl, -
homogenous

143.0 it: Changes to fine to medium
sand size fresh to highly weathered
shell fragments, firm to hard, wet from
143.6 to 143.7 it

148.5 it: Changes to fine sand to fine
gravel size angular & fresh to highly
weathered shell fragments,weak HCI
reaction (with shells), no HCI reaction
(with soil)

153.5 it: Changes to fine to medium
sand size moderately to highly
weathered shell fragments, weak HCI

-130-

-135-

-140-

-145-

-150-

S-43, SPT
4+9+15
REC=18", 100%

S-44, SPT
4+9+10
REC=18", 100%

S-45, SPT
6+9+11
REC=18", 100%

S-46, SPT
4+7+8
REC=18", 100%

S-47, SPT
4+5+6
REC=18", 100%

S-48, SPT
5+7+9
REC=18", 100%

128.5 - 133.5 ift:
Driller de-sanded
100 gallons of
drilling fluid with
50 gallons of
clean water to
drilling fluid;
driller flushed the
hole with the new
drilling fluid.

133.5 - 138.5 ift:
easy drilling light
gray drilling fluid

138.5 - 143.5 ift:
slightly faster
drilling at 142 ft

146.5 it: harder
drilling (possible
sand) gray and
greenish gray
drilling fluid

148.5 - 153.5 ift:
Uniform drilling
resistance, easy
drilling, gray
drilling fluid

7

A A

(continued)
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reaction (with shells and soil), soft to
firm

158.5 ft: Changes to fine to medium
sand size, highly weathered shell
fragments, weak HCI reaction (with
shells and soil), firm to hard

163.5 ft: Changes to fine sand size
shells

168.5 ft: Changes to fine sand size,
highly weathered

-155-l.=.

ML

-160-

-165-

-170-

-175-

-180-

S-49, SPT
4+6+7
REC=18", 100%

S-50, SPT
6+7+9
REC=18", 100%

S-51, SPT
5+5+7
REC=18", 100%

S-52, SPT
5+6+7
REC=18", 100%

S-53, SPT
6+7+8
REC=18", 100%

153.5 - 158.5 ift:
smooth drilling,
olive gray drilling
fluid (continued)

158.5 - 163.5 ft:
driller added -
1/2 bag of
bentonite to -30
gallons of clean
water at 158.5 ft,
marsh funnel test
performed (48
drilling fluid),
slower drilling,
gray drilling fluid

163.5 - 168.5 ft:
greenish gray
and olive gray
drilling fluid

168.5 - 173.5 ft:
steadily harder
drilling from
172.0 ft + drilling
fluid, gray and
olive drilling fluid

173.5 - 178.5 ft:
Driller desanded
150 gallons of
drilling fluid, and
added 25 gallons
of clean water,
marsh funnel test
performed (50
sec drilling fluid),
light gray drilling
fluid

178.5 - 183.5 ft:
slightly hard
drilling at 179 ft

173.5 -62.6173.5 - 197.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, fine sand size,
highly weathered, weak HCI reaction
(with shells and soil), firm to hard

ML

(continued)
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183.5 ft: Changes to homogenous
structure 7-185-

-190-

-195-

S-54, SPT
5+7+9
REC=16", 89%

S-55, SPT
6+6+8
REC=16", 89%

S-56, SPT
5+7+10
REC=18", 100%

S-57, SPT
6+8+9
REC=I 7", 94%

178.5 - 183.5 ft:
slightly hard
drilling at 179 ft
(continued)

183.5 - 188.5 ft:
easy drilling

188.5 - 193.5 ft:
driller pumped 75
gallons of drilling
fluid and filled
the mud tub back
up with clean
water

193.5 - 198.5 ft:
Advanced 3 3/4
OD Tricone
Roller Bit;
Progressively
harder drilling
with depth

197.0 -86.1 -
197.0 - 200.0 ft: SANDY SILT, fine
grained sand, moist, olive gray and
grayish brown, estimated <5% shell
fragments, (fine small size, highly
weathered), weak HCI reaction (with
soils and shells), hard, homogenous

ML

Bottom of Boring at 200.0 ft.
Please refer to original field log for End of Day groundwater observation depths.
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Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved
Contractor Foreman: W. Wolfe Encountered _ 6/23 4:29 PM 19.7' 18.5' ---
Schnabel Representative: D. Cepull

Equipment: CME-550; AWJ Rods Start of Day 6/25 6:58 AM 27.0' 18.5' ---

Method: 6-1/4" I.D. Hollow Stem Auger
3-/4 00.Tncoe olerBiStart of Day 6/27 7:30 AM 9.0' 18.5'3-1/4" O.D. Tri-€one Roller Bit,

6" O.D. Tri-cone Roller Bit Start of Day 7/1 7:16 AM 29.0' 18.5'

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/23/08 Finished: 7/3/08 Completion I 7/2 5:11 PM 22.0' 18.5' ---

Easting:961099.6 ft Northing:217130.4 ft

Coordinate System: MD State Plane _

Ground Surface Elevation: 91t (ft) Total Depth: 251.5 ft _

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA4 . ,.lDP~

0.3 ,0.0 - 0.3 ft: Topsoil

2.9

4.5

7.0

9.5

12.0

14.5

17.5

7

0.3 - 2.9 ft: SILTY SAND, fine grained
sand, moist, orangish brown, estimated
<5% organics, organic odor, no HCI
reaction

2.5 ft: Changes to no organics, no odo6

2.9 - 4.5 ft: WELL GRADED SAND,
fine to coarse grained sand, 7:'
subrounded particles, moist, oranhish,
brown, no HCI reaction, contains_,0;5`7,1\ inch layer of (iron) cemented coarse
sand and fine gravel at 3.Tft-(fine,

Agravel fracture) /f "\

4.5- 7.0 ft: WELL GRADED•SANID
WITH SILT, fine to coarse'9rii6dre
sand, subrounded particles, Moist,

-\orangish brown, no HCI reaction

7.0 - 9.5 ft: SILTY SAND, fine to coarse
grained sand, subrounded particles,
moist, orangish brown, estimated <5%
fine gravel, no HCI reaction

/

A/SM^

I SW

SW-SM

L7,- 88.3 -

86.7

84.2 -

81.7

90.9 S-1, SPT
2+2+4
REC=1 3", 72%

-5

S-2, SPT
3+4+3
REC=14",

S-3, SPT
4+4+5
REC=16",

S-4, SPT
3+4+4
REC=1 8",

S-5, SPT
3+5+6
REC=14",

78%

89%

100%

78%

SM

9.5 - 12.0 ft: POORLY GRADED
SAND, fine to coarse grained sand,
subrounded particles, moist, light
orangish brown, estimated 5 - 10% fine SP
gravel, no HCI reaction, (subrounded
fine gravel)

12.0 - 14.5 ft: CLAYEY SAND WITH
GRAVEL, fine to coarse grained sand,
subrounded particles, moist, orangish
brown, no HCI reaction SC

14.5- 17.5 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
subrounded particles, moist, orangish
brown, (fine gravel); 0.25 inch layer of SM
white clay at 15.8 ft)

79.2 -

76.7

10-

15-

0.0 ft: advanced
6 1/4" ID HSAto
18.5 ft; 0to 1.5ft
interval uniform
drilling
resistance;
changes as
noted below, see
end of boring log
for additional
remarks
2.5 - 2.9 ft: jar
labeled as S-2A
2.9 - 4.0 ft: jar
labeled as S-2B
5.0 - 7.5 ft:
smooth drilling,
orangish brown
cuttings

15.0 - 16.5 ft:
hammer energy
test performed

18.5 ft: switched
to 3 1/4" OD
tricone roller bit
(mud rotary) and

S-6, SPT
4+8+9
REC=16", 89%

S-7, SPT
4+9+11
REC=I 7", 94%

S-8, SPT
1+2+3
REC=14", 78%

73.7
17.5 - 22.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
subangular particles, moist, light
orangish brown, estimated <5% fine
gravel, no HCI reaction, (subrounded
gravel), contains 0.25 inch layer of

SP-SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH [ DATA

white clay at 19.6 and 19.8 ft

SP-SM

22.0

24.2
24.6

28.0

42.0

44.5

22.0 - 24.2 ft: POORLY GRADED
SAND WITH GRAVEL, fine to medium
grained sand, subangular particles, SID
wet, orangish brown, (subrounded fine '_.'.gravel).

69.2 -

67.0
66.624.2 - 24.6 ft: FAT CLAY WITH SAND,

"\ fine grained sand, moist, light brown, F
estimated 5 - 10% fine and coarse /

\sand, very hard

CH

SM
24.6 - 28.0 ft: SANDY SAND, fine to
medium grained sand, moist, dark
orangish brown

28.0 - 42.0 ft: LEAN CLAY, moist,
grayish brown, estimated <5% sand,
contains mica, no HCI reaction, soft

38.5 ft: Changes to firm

CL

- 25 -

- 30 -

-35 -

-40 -

45 -

S-9, SPT
23+13+4
REC=17", 94%

S-10, SPT
3+3+5
REC=18", 100%

S-11, SPT
3+5+5
REC=18", 100%

S-12, SPT
3+4+7
REC=18", 100%

S-13, SPT
5+7+9
REC=188", 100%

S-14, SPT
10+8+11
REC=1 8", -60%

S-15, SPT
6+7+8
REC=12", 67%

advanced to
196.5 ft; 18.5 to
23.5 ft interval,
brown drilling
fluid

23.5 - 24.2 ft: jar
labeled as S-9A
23.7 - 24.2 ft:
roller bit grinding,
gray drilling fluid
24.2 - 24.6 ft: jar
labeled as S-9B

28.5 - 33.5 ft:
hammer energy
test performed;
little drilling
resistance

33.5 - 35.0 ft:
hammer energy
test performed

35.0 ft: clay
reducer added

36.0 ft: increased
drilling resistance

37.5 ft: drilling
resistance
decreased
38.5 - 40.0 ft:
uniform drilling
resistance

45.0 - 46.5 ft:
hammer energy
test performed

42.0 - 44.5 ft: SANDY LEAN CLAY,
moist, grayish brown, hard, clayey
sand layer between 42.8 and 43 ft

CL

49.2 -

46.7
44.5 - 47.0 ft: SANDY LEAN CLAY,
moist, grayish brown, no HCI reaction,
soft

CL

(continued)
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Q(AJ. 47.0 - 50.8 ft: CLAYEY SAND, moist,
grayish brown, contains mica, no HCI
reaction

4".r

7m
SC

- 50 -

50.8

52.0

54.5

57.0

59.5

64.5

67.0

68.3

i
50.8 - 52.0 ft: SILTY SAND, fine
grained sand, moist, orangish brown,
no HCI reaction, contains 0.5 inch layer

-\of cemented sands at 50.6 ft, contains
1 inch layer of clayey sand at 51.4 ft,
moist, fine sand, grayish brown with
mica

52.0 - 54.5 ft: SILTY SAND, fine to
coarse grained sand, moist, orangish

-\brown, contains mica, no HCI reaction r
53.6 ft: Changes to strong HCI reaction/
(with shells) at thin white seashell layer/

SM

SM

/

40.4

39.2 -

36.7

34.2 -

31.7

7
-55-

54.5 - 57.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
moist, light brown, no HCI reaction

57.0-59.5 if: SILTY SAND, fine
grained sand, moist, light brown,.
contains mica

SM

59.5 - 64.5 ft: CLAYEYAND, fifn .

grained sand, wet, orangish brown,
contains mica

SC

62.5 ft: Changes to contains shells,
strong HCI reaction (with shells)

64.5 - 67.0 ft: SILTY SAND, fine
grained sand, wet, grayish brown,
contains mica, contains shell
fragments, weak HCI reaction (with SM
shells)

S-16, SPT
5+5+6
REC=17", 94%

S-17, SPT
8+9+21
REC=16", 89%

S-18, SPT
14+50/3"
REC=9", 50%

S-19, SPT
50/3"
REC= 1", 6%

S-20, SPT
50/5"
REC=5", 104%

S-21, SPT
50/5"
REC=5", 104%

S-22, SPT
3+11+25
REC=1 2", 67%

S-23, SPT
5016"
REC=6", 33%

S-24, SPT
3+4+20
REC=18", 100%

S-25, SPT
4+11+9
REC=18", 100%

S-26, SPT
40+7+9
REC=18", 100%

50.0 - 50.8 ft: jar
labeled as S-17A
50.8 - 51.5 ft: jar
labeled as S-17B
51.0 if: harder
material
encountered
52.5 - 55.0 ft: rig
chatter at 53 ft,
hard drilling
throughout
interval

55.0 - 57.5 ft:
hard resistance
drilling

61.0 ft:
decreased
drilling resistance

62.5 - 65.0 ft:
moderately hard
drilling resistance

65.0 - 67.5 if:
hard drilling
resistance

67.5 - 68.3 ft: jar
labeled as S-24A
68.3 - 69.0 ft: jar
labeled as S-24B

69.3 ft: extremely
hard with
considerable
drilling resistance
69.8 ft: broke
through hard
material

72.0 if: hard
drilling resistance

26.7

24.2 -

67.0 - 68.3 ft: CLAYEY SAND, fine
grained sand, moist, light brownish
gray, estimated 5 - 10% shells, weak

\HCI reaction

68.3 - 74.5 ft: SILTY SAND, fine
grained sand, moist, brownish gray,
weak HCI reaction

SC

22.9

K-

- 65 -

-70 -

SM

73.3 ft: Changes to estimated 5 - 10%

(continued)
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shells SM
74.5

92.0

97.0

99.5

16.7
74.5 - 92.0 ft: SILTY SAND, fine
grained sand, wet, brownish gray,
estimated 15 - 25% shell fragments,
weak HCI reaction

77.0 ft: Changes to estimated 5 - 10%
shell fragments

80.0 ft: Changes to estimated 15 - 25%
shell fragments

82.5 ft: Changes to estimated 5 - 10%
shell fragments

85.0 ft: Changes to no HCI reac/ion

87.5 ft: Changes to estimated <5%
shell fragments

90.0 ft: Changes to moist, no shell
fragments

SM

- 80 -

-85-

- 90 -

950-

-100-

S-27, SPT
50/5"

S-28, SPT
5+5+7
REC=18", 100%

S-29, SPT
5+4+7
REC=18", 100%

S-30, SPT
6+5+6
REC=18", 100%

S-31, SPT
5+4+7
REC=1 8", 100%

S-32, SPT
4+4+7
REC=1 8", 100%

S-33, SPT
6+4+6
REC=18", 100%

S-34, SPT
3+3+4
REC=18", 100%

S-35, SPT
3+4+4
REC=1 0", 56%

S-36, SPT
15+20+20
REC=18", 100%

75.1 - 77.5 ft:
extremely hard
drilling resistance
75.4 ft: hammer
energy test
performed

80.0 - 82.5 if:
uniform drilling,
minor resistance

87.5 - 90.0 ft:
uniform drilling
resistance

90.0 - 91.5 ft:
slight to
moderate drilling
resistance,
performed
hammer energy
test
90.0 ft: lost 350
gallons of drilling
fluid in boring;
after
re-introduction of
water and drilling
fluid by drillers
slow drilling fluid
92.5 - 95.0 ft:
uniform drilling
resistance,
brownish gray
drilling fluid

99.5 - 100.0 ft:
some drilling
resistance, light

92.0 - 97.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, brownish gray, no HCI reaction

SP-SM

97.0 - 99.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, brownish gray, estimated 5 -
10% shells, (white shells), strong HCI SP-SM ..:
reaction (with shells)

-0.8 -

-5.8 -

-8.3
99.5 - 109.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 15 - 25% shell

SP-SM K S-37, SPT
27+16+17

J.J~JA~U...L.LL1 J I
(continued)
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DEPTHT MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(If) 
(ft) TUM DEPTH DATA

fragments, weak HCI reaction (with
shells)

102.5 ft: Changes to gray and white,
estimated 5 - 10% shell fragments,
(white shell fragments), weak HCI
reaction (with shells)

105.0 if: Changes to estimated <5%
shell fragments, (white shell
fragments), weak HCI reaction (with
shells)

SP-SM

-18.3109.5

127.0

109.5- 127.0 ift: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, contains shell fragments,/T-,-
(white shell fragments), weak HCI

reaction with shells

-105-

-110-

-115-

-120-

-125-

REC=18", 100%

S-38, SPT
5+22+31
REC=18", 100%

S-39, SPT
12+23+22
REC=18", 100%

S-40, SPT
9+14+18
REC=18", 100%

S-41, SPT
6+6+10
REC=18", 100%

S-42, SPT
10+8+13
REC=18", 100%

S-43, SPT
5+6+11
REC=18", 100%

S-44, SPT
5+6+8
REC=18", 100%

S-45, SPT
5+6+10
REC=18", 33%

102.0 - 105.0 ift:
uniform drilling
resistance, light
gray drilling fluid

105.0 - 106.5 ft:
hammer energy
test performed

110.0 - 113.5 ift:
light to medium
gray drilling fluid

118.5 - 120.0 ift:
hammer energy
test performed

rod chatter

SP-SM
118.5 ft: Changes to no HCI reaction

123.5 ft: Changes to no shell
fragments

.4- 4.44.44.-35.8 -
127.0 - 142.5 ift: POORLY GRADED
SAND WITH SILT, fine grained sand, SP-SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

moist, gray, contains shell fragments,
weak HCI reaction (with shells),
contains 0.25 inch layer of white shell
fragments between 129.7 and 129.8

133.5 ft: Changes to estimated 5 - 10%
shell fragments, (white shell fragments)

x-130- --

I

sP-Smv

138.5 ft: Changes to contains sh'i•i N
fragments, moderate HCI reacion (ith-.
shells)

142.5

152.5

-51.3

-135-

-140-

-145-

-150-

142.5- 152.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, grayish
brown, weak HCI reaction, firm

148.5 ft: Changes to estimated <5%
shell fragments, hard, (white shell
fragments), weak HCI reaction (with
shells)

S-46, SPT
13+10+10
REC=18", 100%

S-47, SPT
8+9+12
REC=18", 100%

S-48, SPT
8+7+12
REC=18", 100%

S-49, SPT
7+8+11
REC=18", 100%

S-50, SPT
4+5+7
REC=18", 100%

133.5 - 135.0 ft:
hammer energy
test performed

138.5 - 140.0 ft:
hammer energy
test performed

143.5 - 145.0 ft:
hammer energy
test performed

148.5 - 150.0 ft:
hammer energy
test performed

CL

-61.3
152.5 - 167.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, grayish
brown, no HCI reaction, hard

CL

(continued)
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SAMPLING

DEPTH I DATA

158.5 if: Changes to moist, weak HCI
reaction, firm

163.5 - 165.0 ft:
hammer energy
test performed

brownish gray, no

owl
168.0 - 173.5 if:
uniform drilling
resistance, light
gray fluid, missed
photograph for
sample S-53

173.5 ft: Changes to weak HCI reaction

CL
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

182.0

196.5

199.3

203.0

208.5

-90.8 -
182.0 - 196.5 ft: LEAN CLAY, moist,
brownish gray, no HCI reaction, firm

188.5 ft: Changes to homogenous
structure CL/

Q

-185-

-190-

-195-

-200-

-205-

S-56, SPT
7+9+10
REC=18", 100%

S-57, SPT
6+8+11
REC=18", 100%

S-58, SPT
6+7+10
REC=18", 100%

UD-1, UNDIST
REC=10", 104%

UD-2, UNDIST
REC=24", 100%

S-59, SPT
5+7+18
REC=8", 44%

S-60, SPT
7+17+24
REC=1 8", 100%

UD-3, UNDIST
REC=24", 100%

-105.3

-108.1

196.5 - 199.3 ft: SILTY SAND, fine
grained sand, moist, brownish gray,
weak HCI reaction

SM

199.3 - 203.0 ft: SILTY SAND, fineI grained sand, moist, brownish gray,
estimated 5 - 10% shell fragments,
contains bands of highly weathered
shell fragments, weak HCI reaction SM
(with shells), no HCI reaction (with soil)

105.3

108.1

111.8-

117.3

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 3.50 tsf
PP = 4.50 tsf

193.5 - 196.5 ft:
performed
hammer energy
test

196.5 ft:
attempted to
lower shelby tube
for sampling;
could not lower
shelby tube past
110 ft; switched
to 6"OD tricone
roller bit and
advanced to
195.5 ft, reamed
hole to
196.5 ft: shelby
tube attempt at
196.5 ft, soil too
hard, pushed
10 "; 10"
recovery, drillers
unable to shear
soil for shelby
tube, sample
placed in jar and
labeled UD-1
197.3 - 199.3 ft:
advanced pitcher
tube sampler,
pushed 24"
199.3 ft: switched
to 3 1/4" OD
tricone roller bit,
uniform drilling
resistance
203.5 - 206.5 ft:

203.0 - 208.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, brownish gray, estimated <5%
shell fragments, (highly weathered
shell fragments), contains 0.3 inch
inclusion of SANDY SILT (SM), moist,
orangish brown at 203.5 ft, 1 inch layer
of SILTY SAND (SM) between 204.4
and 204.5 ft, brownish gray

208.0 - 212.5 ft: POORLY GRADED
- SAND WITH SILT, fine arained sand.

SP-SM

SP-SM
F

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) M (ft) TUM DEPTH DATA\ brownish gray, contains mica, no HCI

reaction, contains 2.5 inch layer of
SILTY SAND (SM) at 20.8 ft, most, '
medium sand, brownish gray, contains
mica, no HCt reaction SP-SM

212.5

228.5

-121.3
212.5 - 228.5 It: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, brownish gray, no HCI reaction

SP-SM

-210-

-215

-220-

-225-

S-61, SPT
7+12+24
REC=18", 100%

S-62, SPT
5+8+13
REC=18", 100%

UD-4, UNDIST
REC=24", 100%

S-63, SPT
6+13+23
REC=16", 89%

S-64, SPT
5+6+10
REC=1 6", 89%

UD-5, SPT
REC=24", 100%

S-65, SPT
6+9+13
REC=18", 100%

S-66, SPT
7+11+13
REC=18", 100%

PP = 3.50 tsf
PP = 2.50 tsf
PP = 3.00 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

switched to 6"
OD tricone roller
bit, reamed hole
from 199.5 ft to
203.5 ft
206.5 - 208.5 ft:
pushed pitcher
tube 24", 24"
recovery
208.5 - 213.5 Ift:
switched to 3
1/4" tricone roller
bit and advanced
to 213.5 ft
(continued)
213.5 - 215.0 It:
hammer energy
test performed
213.5 - 216.5 ft:
switched to 6"
tricone roller bit
and reamed hole
from 208.5 to
216.5 ft
216.5 ft: pushed
pitcher sampler
24", waited 30
minutes, 24"
recovery
218.5 - 223.5 Ift:
switched to 3
1/4" tricone roller
bit and advanced
to 223.5 It; lost
approximately 50
gals of drilling
fluid in hole,
uniform drilling
resistance, gray
drilling fluid,
contains fine
gravel size
cuttings
223.5 - 225.0 ft:
hammer energy
test performed
223.5 - 226.5 ft:
switched to 6"OD
tricone roller bit,
reamed hole
from 218.5 to
226.5 ft; lost
approx 20 gals of
drilling fluid
226.5 - 228.5 Ift:
pushed pitcher
sampler 24", 24"
recovery
228.5 - 233.5 ft:
switched to 3
1/4" tricone roller
bit and advanced
to 233.5 ft,
uniform drilling
resistance; gray
drilling fluid

7

-137.3
228.5 - 238.5 ft: SILTY SAND, fine
grained sand, moist, brownish gray,
contains highly weathered shell layer
at 229.6 It, weak HCI reaction (with
shells), no HCI reaction (with soil)

233.5 ft: Changes to no shells, no HCl
reaction

SM

-230-

-235-

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH [ DATA

SM

238.5

248.5

251.5

238.5 - 248.5 ft: SILTY SAND, fine
grained sand, moist, brownish gray,
contains mica, no HCl reaction

44

-147.3

-157 3

-240-

-245-

UD-6, SPT
REC=24", 100%

S-67, SPT
6+9+15
REC=18", 100%

S-68, SPT
6+9+13
REC=18", 88%

UD-7, UNDIST
REC=1 9", 79%

S-69, SPT
6+11+15
REC=14", 78%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

233.5 - 236.5 ft:
switched to 6"
OD tricone roller
bit; hole reamed
fom 228.5 to
236.5; uniform
drilling resistance
(continued)
236.5 - 238.5 ft:
pushed pitcher
sampler 24";
difficult to push
pitcher sampler;
almost 600 lbs of
pressure used to
push sampler;
tube fully intact,
but exterior
scratched from
advancement
with pitcher
sampler
238.5 - 240.0 ft:
hammer energy
test performed
238.5 - 243.5 ft:
switched to 3
1/4" OD tricone
roller bit and
advanced to
243.5 ft
246.5 - 248.5 ft:
pushed pitcher
sampler 24", 19"
recovery

250.0 - 251.5 ft:
hammer energy
test performed

I
F-.

0

W

0q

U)

0

q

248.5 -251.5 ft: POORL~Y GiRADED
SAND WITH CLAY, fine graiii4dsand,
moist, brownish gray, no HCI reaction

SP-SC -250-

-160.3 L-.

Bottom of Boring at 251.5 ft.

U.>0

0

In

U)

00

zo

03
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: W. Wolfe Encountered •. 7/7 9:00 AM 13.5' 18.5' I---

Schnabel Representative: D. Cepull

Equipment: CME-550 (Truck); AWJ Rods Start of Day " 7/9 6:55 AM 15.0' 18.5'

Method: 6-1/4" l.D. Hollow Stem Auger
3-/4 O. n-oe olerBiStart of Day 7/10 7:00 AM 15.0' 18.5'3-1/4" O.D. Tri-cone Roller Bit,

6" O.D. Tri-cone Roller Bit Start of Day W 7/11 7:15 AM 25.0' 18.5' ---
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/7/08 Finished: 7/15/08 Start of Day V 7/14 10:00 AM 30.0' 18.5'

Easting:961175ft Northing:216925ft By:Land Survey Startof Day V 7/15 7:00AM 17.0' 18.5' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 88.2 (ft) Total Depth: 250.0 ft Compietion I 7/15 11:07 AM 9.0' 18.5'

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA SAMPLING
TUM DEPTH I DATA -TESTS REMARKS

0.0 - 0.4 ft: Topsoil, roots0.4

4.5

17.5

87.8
0.4 - 4.5 ft: SILTY SAND, fine to coarse
grained sand, subrounded particles,
moist, orangish brown, contains roots,
no HCI reaction, subrounded fine
gravel
2.5 ft: Changes to medium to coarse
grained sand, no roots

/
4.5 - 17.5 ft: POORLY GRADEErSAND
WITH SAND, medium to coiirse 'N»
grained sand, subrounded prties,
moist, orangish brown, o'lCl reaction

7.5 fl: Changes to subrounded fine
gravel, gravel fracture

13.5 ft: Changes to wet

-5-

S-1, SPT
1+2+3
REC=14",

S-2, SPT
2+4+5
REC=14",

S-3, SPT
3+4+3
REC=I 1",

S-4, SPT
1+4+5
REC=12",

S-5, SPT
3+5+7
REC=16",

S-6, SPT
1+7+5
REC=15",

78%

78%

61%

67%

89%

83%

10-

0.0 fl: advanced
6 1/4" ID hollow
stem auger to
18.5 ft; 0.0 to 2.5
ft interval:
uniform drilling
resistance, light
brown silty sand
cuttings;
changes as
noted below, see
end of boring log
for additional
remarks
2.5 - 5.0 ft:
orangish brown
silty sand
cuttings

17.5 ft: auger
chatter

18.5 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotarv) and

SP-

15-
15.0 ft: Changes to estimated <5% fine
gravel, subrounded fine gravel, gravel
fracture

S-7, SPT
2+5+5
REC=16", 89%

S-8, SPT
4+12+11
REC=18", 100%

17.5 - 23.0 ft: POORLY GRADED
SAND WITH SILT, medium to coarse
grained sand, subrounded particles,
wet, orangish brown, no HCI reaction 7
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM IDEPTH I DATA

SP-SM

23.0

42.0

65.2 -
23.0 - 42.0 ft: LEAN CLAY WITH
SAND, fine grained sand, moist, gray,
no HCI reaction, soft

S-9, SPT
3+4+5
REC=18", 100%

I

33.5 ft: Changes to firm

CL

25-

30-

35-

40-

45 -

S-10, SPT
2+3+4
REC=18", 100%

S-11, SPT
3+4+7
REC=18", 100%

S-12, SPT
5+6+9
REC=18", 100%

S-13, SPT
1+6+8
REC=18", 100%

S-14, SPT
4+6+7
REC=18", 100%

S-1i, SPT
5+8+11
REC=18", 100%

advanced to 38.5
ft
18.5 - 23.5 ft:
uniform drilling
resistance,
orangish brown
drilling fluid, used
Easy Seal as
drilling fluid
(continued)

28.5 - 33.5 ft:
light brown
drilling fluid

38.5 - 40.0 ft:
switched to 4"
OD tricone roller
bit to ream hole
from 18.5 to 40 ft
due to clay
buildup; light
gray drilling fluid
40.0 - 42.5 ft:
switched to 3
1/4" OD tricone
roller bit and
advanced to
188.5 ft; uniform
drilling
resistance, light
gray drilling fluid

38.5 ft: Changes to hard

40.0 ft: Changes to soft

46.2 -
42.0 - 47.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction

SM

7

- ~ b

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

,+I.U 47.0 - 49.5 ft: SILTY SAND, fine to
medium grained sand, moist, orangish
brown, contains mica, no HCI reaction
48.0 ft: Changes to gray

41.

SM

49.5

64.5

67.0

69.0

72.0

38.7
49.5 - 64.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, orangish brown, contains mica,
no HCI reaction

55.0 ft: Changes to gray, no mica,
estimated 5 - 10% shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)

57.5 ft: Changes to contains she'l
fragments, no HCI reaction

60.0 ft: Changes to fine to medium
grained sand

62.5 ft: Changes to estimated 15 - 25%
shell fragments, weak HCI reaction,
homogenous structure

-50-

- 55 -

S-16, SPT
2+13+29
REC=18", 300%

S-17, SPT
50/5"
REC=5", 104%

S-18, SPT
16+12+15
REC=12", 67%

S-19, SPT
40+50/4"
REC=10", 104%

64.5 - 67.0 ft: SILTY SAND, fine
grained sand, wet, gray, estimated 5 -
10% shell fragments, weak HCI
reaction, homogenous structure SM

67.0 - 69.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, weak HCI reaction, homogenous SM
structure

69.0 - 72.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, contains shell fragments, no HCI
reaction SM ,

23.7

21.2 -

19.2 -

S-20, SPT
50/3"
REC=3", 83%

S-21, SPT
50/5"
REC=5", 104%

S-22, SPT
18+25+33
REC=17", 94%

S-23, SPT
50/3"
REC=3", 83%

S-24, SPT
10+26+50
REC=18", 100%

S-25, SPT
50/5"
REC=5", 99%

S-26, SPT
14+12+9
REC=18", 100%

47.5 - 48.0 ft: jar,
labeled as S-16A
48.0 - 49.0 ft: jar
labeled as S-16B
48.0 ft: increased
drilling resistance

50.0 - 52.5 ft:
uniform drilling
resistance

65.5 ft: drilling
extremely hard
and slow,
considerable
drilling resistance

67.5 ft: extremely
hard and slow
drilling

70.0 - 72.5 ft:
moderate drilling
resistance

70 - -

16.2 -
72.0 - 74.5 ft: SILTY SAND, fine to
medium grained sand, moist, gray,
estimated 5 - 10% shell fragments,
homogenous structure, weak HCI
reaction (with shells), no HCI reaction

SM

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA

(with soil) SM
74.5

77.0

84.5

92.0

94.5

99.2

-74.5 - 77.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, estimated 5 - 10% shell
fragments, contains mica, no HCI SP-SM
reaction

77.0 - 84.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated <5% shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil)

79.5 if: Changes to contains mica,
weak HCI reaction (with shells), no HCI
reaction (with soil) SP-SM

81.3 ft. Changes to wet

82.5 fl: Changes to contains shell
fragments, no HCI reaction

84.5 - 92.0 ft: POORLY GRADED-.,
SAND WITH SILT, fine grained'gand
wet, gray, contains mica, no HIl -
reaction

87.0 It: Changes to no mica

SP-SM

90.0 ft: Changes to moist

92.0 - 94.5 ft: SILTY SAND, fine
grained sand, moist, gray, estimated
15 - 25% shell fragments, weak HCI
reaction (with shells), no HCI reaction SM
(with soil)

94.5 - 99.2 if: SILTY SAND, fine to
medium grained sand, moist, light
gray, estimated 30 - 45% shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil)

SM

97.5 if: Changes to wet, estimated 5 -
10% shell fragments

13.7
- 75

11.2 -

- 80

3.7

-85
85.0 - 86.5 ft:
uniform drilling
resistance

92.5 - 95.0 ft:
uniform drilling
resistance

- an

-3.8 -

-6.3

95.5 - 97.0 ft:
hard drilling,
considerable
drilling resistance

98.0 - 99.2 ft: rod
chatter

-11.0
99.2 - 104.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 5 - 10% shell
fragments, weak HCI reaction (with

SP-SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

shells), no HCI reaction (with soil)

102.0 ft: Changes to contains shell
fragments, no HCI reaction SP-SM

104.5
104.5 - 112.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, weak HCI reaction
(with shells), no HCI reaction (with soil)

107.5 ft: Changes to estimated 15 -
25% shell fragments

-16.3

REC=11", 102%

S-38, SPT
10+20+29
REC=18", 100%

SM,

112.5

117.5

122.5

127.0

-24.3
112.5- 117.5 ft: POORLY GRADED
SAND WITH SILT, fine grainedQ'saQd'>
moist, gray, contains sh'ellfragengnts,
contains mica, no HCl reat ,J

SP-SM

117.5 - 122.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, contains mica, weak
HCI reaction (with shells), no HCl
reaction (with soil)

SM

122.5 - 127.0 ft: SANDY SILT, fine
grained sand, moist, gray, estimated 5
- 10% shell fragments, firm, weak HCI
reaction (with shells), no HCI reaction
(with soil)

ML

-105-

-110-

-115-

-120-

S-40, SPT
6+9+13
REC=18", 100%

S-41, SPT
4+7+8
REC=18", 100%

S-42, SPT
5+7+10
REC=18", 100%

S-43, SPT
7+8+9
REC=18", 100%

S-39, SPT
6+8+11
REC=18", 100%

100.0 - 102.5 fit:
uniform drilling
resistance, light
gray drilling fluid
(continued)

113.5 - 118.5 ft:
uniform drilling
resistance, light
gray drilling fluid

123.5 - 128.5 ift:
infrequent
cuttings of silty
sand

-29.3

-34.3

7
-125-

-38.8 -
127.0 - 132.0 ft: SILTY SAND, fine
grained sand, moist, gray and white, SM fil
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

estimated 30 - 45% shell fragments,
white shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil)

SM

132.0

137.5

152.5

132.0 - 137.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, contains mica, weak
HCI reaction (with shells), no HCI
reaction (with soil)

SM

137.5 - 152.5 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, no HCI reaction, firm

ML

148.5 ft: Changes to weak HCl reaction

-43.8 -

-49.3

-130-

-135-

-140-

-145-

-150-

7

7

S-44, SPT
9+19+12
REC=18", 100%

S-45, SPT
5+7+8
REC=18", 100%

S-46, SPT
5+6+9
REC=18", 100%

S-47, SPT
6+6+9
REC=18", 100%

S-48, SPT
4+5+7
REC=18", 100%

S-49, SPT
5+5+8
REC=18", 100%

133.5 - 135.0 ft:
uniform drilling
resistance, light
gray drilling fluid

143.5 - 145.0 fl:
uniform drilling
resistance, light
gray drilling fluid

-64.3
152.5 - 157.0 ft: SILTY SAND, fine
grained sand, moist, gray, no HCI
reaction

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH [ DATA

-155-fzs

SM

157.0 -68.8 -
157.0 - 182.0 ft: SANDY SILT, fine
grained sand, moist, gray, no HCI
reaction, firm

7-160-

I-

ML

-165-

-170-

175-

-180-

S-50, SPT
5+6+9
REC=18", 100%

S-51, SPT
5+8+10
REC=18", 100%

S-52, SPT
6+7+8REC=18" 100%

S-53, SPT
6+8+11
REC=18", 100%

S-54, SPT
4+7+8
REC=16", 89%

158.5 - 160.0 ft:
uniform drilling
resistance, light
gray drilling fluid

168.5 - 173.5 ft:
uniform drilling
resistance, light
gray drilling fluid,
no solid cuttings

178.5 - 180.0 ft:
uniform drilling
resistance, light
gray drilling fluid

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(ft) (ft) TUM DEPTHI DATA

182.0

191.0

197.5

201.0

-93.8 -
182.0 - 191.0 ft: SANDY SILT, fine
grained sand, moist, brownish gray,
weak HCI reaction, firm

7

ML

191.0 - 197.5 ft: SILTY SAND, fine
grained sand, moist, grayish brown, ,.l-.

weak HCI reaction

SM

" I Uf. ,U

-185-

-190-

-195-

-200-

-205-

I

S-55, SPT
5+7+12
REC=18", 100%

S-56, SPT
6+6+9
REC=18', 100%

UD-1, UNDIST
REC=23", 96%

S-57, SPT
6+10+12
REC=18", 100%

S-58, SPT
12+20+24
REC=9", 50%

UD-2, UNDIST
REC=23", 96%

S-59, SPT
4+5+20
REC=16", 89%

PP = 4.00 tsf
PP = 3.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 3.00 tsf

183.5 - 188.5 Ift:
uniform drilling
resistance, light
gray drilling fluid,
no solid cuttings

188.5 ft: switched
to 6" OD tricone
roller bit and
reamed hole
from 188.5 to
191.5 ft

191.5 - 193.5 ft:
pitcher sampler
pushed 24"; 23"
recovery

193.5 - 198.5 Ift:
switched to 3
1/4" OD tricone
roller bit and
advanced to
198.5; uniform
drilling
resistance, light
gray drilling fluid,
no solid cuttings

198.5 ft: switched
to 6" OD tricone
roller bit to 201.5
ft

201.5 - 203.5 if:
pushed pitcher
sampler 24"; 23"
recovery

203.5 if: switched
to 3 1/4" OD
tricone roller bit
and advanced to
248.5 It
203.5 - 208.5 ft:
uniform drilling
resistance, light
gray drilling fluid,
small gravel
sized sand
cuttings

-I 09.3
197.5 - 201.0 ft: SILTY SAND, fine
grained sand, moist, grayish brown,
estimated <5% shell fragments,
contains mica, weak HCI reaction,
highly weathered shell fragments SM

________________________________________ _____

12.8-
201.0 - 218.0 it: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, moist, contains mica, no
HCl reaction

I

I
SP-SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TEsTs REMARKS
(ft) 

(ft) TUM DEPTH I DATA

SP-SM
213.5 ft: Changes to fine grained sand,
brownish gray

.A.

-210-

218.0

224.0

227.5

232.5

218.0 - 224.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand, ,

moist, gray, contains mica

N

SP-SM

224.0 - 227.5 ft: SILTY SAND, fine
grained sand, moist, grayish brown,
contains mica, no HCI reaction

SM

227.5 - 232.5 ft: SILTY SAND, fine
grained sand, moist, brownish gray,
contains mica, weak HCI reaction,
homogenous structure

SM
J:

135.8-

-215-

-220-

-225-

-230-

-235-

S-60, SPT
4+5+10
REC=1 8", 100%

S-61, SPT
4+5+10
REC=15", 83%

S-62, SPT
5+7+12
REC=18", 100%

S-63, SPT
6+14+24
REC=16", 89%

S-64, SPT
5+8+15
REC=18", 100%

S-65, SPT
4+10+20
REC=14", 78%

208.5 - 213.5 ft:
no gravel sized
sand cuttings
(continued)

223.5 - 225.0 ft:
added 1/2 bag of
bentonite to
drilling fluid,
borehole caved
at 30 and 193 ft
following casing
removal
225.0 - 228.5 ft:
uniform drilling
resistance, light
gray drilling fluid;
added 1/2 bag of
bentonite to
support sides of
borehole

233.5 - 238.5 ft:
gray drilling fluid

139.3 1

144.3
232.5 - 242.5 ft: SANDY SILT, fine
grained sand, moist, brownish gray,
contains mica, no HCI reaction, hard,
homogenous structure

ML

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
ift) (ft) TUM DEPTH DATA

233.5 - 238.5 ft:
gray drilling fluid
(continued)

238.5 ft: Changes to firm
ML

242.5

247.5

250.0-

-154.3

-240-

-245-

242.5 - 247.5 ft: SANDY SILT, fine
grained sand, moist, brownish gray,
contains mica, no HCI reaction, hard,
homogenous structure 7m

S-66, SPT
5+8+13
REC=18", 100%

S-67, SPT
5+12+26
REC=14", 78%

S-68, SPT
4+7+11
REC=1 3", 72%

-159.3
247.5 - 250.0 ft: SANDY SIL-T.-fin'ec'•,,
grained sand, moist, brown ishgray,",
contains mica, no HCI,re'action,"I
homogenous structure , ML

Bottom of Boring at 250.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Connelly Encountered 7/8 23.5' 185'

Schnabel Representative: P. PatricklK. Bell

Equipment: CME-75 (Truck); AWJ/NWJ Rods Start of Day V 7/9 7:10 AM 6.0' 18.5' ---

Method: 6-1/4" I.D. Hollow Stem Auger
3-/" .. ncoeRolr iStart of Day 7/11 --- 18.4' 18.5' --3-1/2" O.D. Tdi-cone Roller Bit,

6" O.D. Tri-cone Roller Bit Start of Day V 7/14 8:00 AM 43.5' 18.5' ---
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/8/08 Finished: 7/16/08 Start of Day 7/15 7:00 AM 17.0' 18.5' ---

Easting:961260ft Northlng: 216964 It Completion 1 7/16 7:00 AM 13.0' 185' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 120± (ift) Total Depth: 250.0 Ift

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

co

U4

0.

C

C

z
C)

LU
>,

0

0

0.5

2.5

6.0-

7.0-

10.6

12.5

17.0

\0.5- 2.5 ft: FILL, sampled as clayey
sand, fine to medium grained sand,
moist, orangish brown, estimated <5%\1
roots, estimated <5% fine graveln-no,
HCI reaction

2.5- 6.0 ft: PROBABLE FILL, sampled
as clayey sand, fine to coarse-grained
sand, moist, brown and orangish•\
brown, no HCI reaction, contains.0.2
inch layer of sandy clay-,'moist, g'ray at

\2.6 ft X •7 [
-•6.0 - 7.0 ft: POORLY GRADED SAND r

WITH SILT, fine grained sand, moist, I
yellowish brown, no HCI reaction, color [
changes to yellowish brown at 5.4 ft

0.0 - 0.5 ft: FILL, sampled as poorly
fgraded gravel with silt and sand, fine to
coarse grained sand, moist, dark gray,
no HCI reaction, subrounded to
subangular gravel, flat and elongated
from 0 to 0.5 ft

FILL/

SFILL

SP-SM

SC

119.5

117.5

114.0-

113.0-

109.4

107.5

S-1, SPT
4+3+6
REC=18",

S-2, SPT
3+3+3
REC=1O", 56%

7.0 - 10.6 ft: CLAYEY SAND, fine to
medium grained sand, moist, orangish
brown, contains mica, no HCI reaction

-5-

-10-

-15-

100%

10.6 - 12.5 it: SANDY LEAN CLAY,
fine grained sand, moist, gray and
orangish brown, no HCI reaction, soft CL
to very soft

12.5 - 17.0 it: POORLY GRADED
SAND WITH SILT, fine grained sand, -
moist, orangish brown and gray,
contains mica, no HCI reaction,
contains a 2.5 inch layer of sandy lean
clay, moist, gray and speckled orange
at 14.5 ift SP-SM

S-3, SPT
2+2+2
REC=1 3", 72%

S-4, SPT
3+2+3
REC=1O", 56%

S-5, SPT
4+7+9
REC=18", 100%

S-6, SPT
11+8+16
REC=18", 100%

S-7, SPT
20+19+22
REC=1 8", 100%

0.0 it: advanced
61/4" ID HSA to
18.5 it; 0.0 - 2.5
interval: slight
chatter to 0.5 it
(possible gravel)

2.5 it: uniform
drilling
resistance,
changes as
noted below, see
end of boring log
for additional
remarks
5.0 ft: soft drilling

7.5 ft: easy
drilling

10.0 - 10.6 it: jar
labeled as S-5A
10.0 it: soft
drilling
10.6 - 11.5 it: jar
labeled as S-5B

13.5 - 15.0 ft:
hammer energy
test performed
13.5 it: harder
drilling
14.0 ft: cuttings
change to
yellowish brown

18.5 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary

r,

103.0 -17.0 - 22.0 it: POORLY GRADED
SAND, fine to coarse grained sand,
subangular particles, moist, gray and
orangish brown, estimated <5% silt, no
HCI reaction SP

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-356
BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH, DATA

SP

22.0

27.0

32.0

37.0

42.0

22.0 - 27.0 ft: POORLY GRADED
SAND, fine to coarse grained sand,

- subrounded to subangular particles,
wet, yellowish brown and reddish
brown, no HCI reaction, contains 0.4

" inch layer of silty sand, wet, reddish
brown at 24.0 ft; coarse sand from 24.0 SP
to 24.0 ft

98.0 -

7
27.0 - 32.0 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, rounded to subrounded
particles, wet, yellowish brown and
orangish brown, no HCI reaction

SP-SM

93.0 -

88.0 -
32.0 - 37.0 ft: POORLY GRADIED
SAND, fine to coarse gr'amed sanb
subrounded to subangular particie's,
wet, yellowish brown, estiraitedj•5%
silt, no HCI reaction

SP

37.0 - 42.0 ft: CLAYEY SAND, fine to
medium grained sand, wet, orangish
brown and gray, no HCI reaction

SC

- 25 -

- 30 -

-35 -

-40 -

E 5-

S-8, SPT
11+8+12
REC=18", 100%

S-9, SPT
7+8+10
REC=1", 56%

S-10, SPT
16+17+18
REC=1 2", 67%

S-11, SPT
2+4+6
REC=14", 78%

S-12, SPT
2+2+3
REC=17", 94%

drilling) and
advanced to
221.5 ft; uniform
drilling
19.5 ft: yellowish
brown drilling
fluid

24.5 ft: reddish
brown drilling
fluid

28.5 ft: orangish
brown drilling
fluid
29.5 ft: slight rig
chatter (possible
gravel)

33.5 - 43.5 ft:
drillers thickened
drilling fluid

43.5 - 45.0 ft:
hammer energy
test performed

83.0 -

78.0 -
42.0 - 47.0 ft: SILTY SAND, fine to
medium grained sand, wet, reddish
brown and orangish brown, no HCI
reaction, contains a 0.2 inch lean clay
with sand layer at 44.5 ft, moist, gray

SM

U ~ LU S.~LS J A

(continued)



TEST Project: CCNPP Subsurface Investigation Borinn Number: B-356
nabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

47.0 - 57.0 ft: SANDY LEAN CLAY,
fine grained sand, wet, dark gray,
contains mica, no HCI reaction, very
soft to soft, homogenous structure

CL

6

53.5 ft: Changes to soft

57.0

70.5

73.0

57.0 - 70.5 ft: LEAN CLAY, moist, grayV
estimated <5% fine grained sand";",
contains mica, no HCI reactionýS ft to
firm, homogenous structure -7,KI

63.5 ft: Changes to firm

68.5 ft: Changes to hard

Itu

CL

* 63.0 -

49.5

47.0 -

- 50 -

- 55 -

- 60 -

- 65 -

- 70 -

S-13, SPT
3+4+4
REC=1 8", 100%

S-14, SPT
2+3+2
REC=21", 117%

S-15, SPT
3+3+5
REC=18", 100%

S-16, SPT
3+5+5
REC=18", 100%

S-17, SPT
3+5+7
REC=18", 100%

S-18, SPT
3+5+6
REC=18", 100%

48.5 ft: gray
drilling fluid,
softer drilling

58.5 ft: slightly
harder drilling
58.5 - 60.5 ft:
dropped rods in
hole, unable to
sample, drill
down 2 ft to get
next sample,
easy drilling
60.5 - 62.0 ft:
hammer energy
test performed
60.5 ft: easy
drilling

70.5 - 73.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, hard,
homogenous structure, contains 0.5 CL
inch layer of SILTY SAND (SM), fine
sand, moist, dark gray at 71.5 ft
73.0 - 75.5 ft: SANDY LEAN CLAY,
fine to medium grained sand, gray and CL I,/

S-19, SPT

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS(ft) (ft) TUM DEPTH I DATA TESTSREMARKS

greenish gray, no HCI reaction, soft to
very soft, homogenous structure CL

75.5

77.5

80.0-

90.0-

93.0

98.0

75.5 - 77.5 ft: SANDY LEAN CLAY,
fine to medium grained sand, gray, no
HCI reaction, hard, homogenous CLstructure

44.5

42.5
77.5 - 80.0 ft: SILTY SAND, fine
grained sand, wet, orangish brown and
yellowish brown, estimated <5% shell
fragments, fresh shell fragments,
contain 1.5 inch layer of sandy lean
clay, fine sand, moist, gray at 79.0 ft,
weak HCI reaction (with shells), no HCl/

-reaction (with soil)

SM

-40.0-4

80.0 - 90.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, brown and yellowish brown, no
HCI reaction, homogenous structure

83.5 ft: Changes to yellowish brown

86.0 ft: Changes to gray./and'ightgray

88.5 ft: Changes to gray

SP-SM

-75-

- 80 -

-8-

- 85 -

- 90 -

- 95 -

-100-

7

7

4+5+5
REC=18", 100%

S-20, SPT
11+14+26
REC=1 3", 72%

S-21, SPT
17+20+50/5"
REC=15", 88%

S-22, SPT
50/4"
REC=4", 83%

S-23, SPT
50/6"
REC=6", 100%

S-24, SPT
50/4"
REC=4", 83%

S-25, SPT
50/4"
REC=3", 62%

S-26, SPT
15+11+33
REC=13", 72%

73.5 - 75.0 ft:
hammer energy
test performed
(continued)

77.5 ft: harder
drilling (possible
shells)

80.0 ft: rig
chatter (possible
shells)

81.5 ft: heavy rig
chatter (possible
cemented sand)
82.5 ft: softer
drilling

83.5 - 85.0 ft:
hard drilling

86.0 - 88.5 ft:
harder drilling

88.5 - 88.9 ft:
hammer energy
test performed
88.5 ft: hard
drilling

93.0 ft: Schnabel
representative
changed to P.
Patrick
93.4 ft: slight rig
chatter (possible
cemented sands)
93.5 ft: very hard
drilling (possible
shells)
96.0 ft: hard
drilling (possible
shells)

90.0 - 93.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, no HCI reaction,
homogenous structure SP-SM

27.0 -
93.0 - 98.0 ft: SANDY LEAN CLAY,
fine grained sand, wet, estimated <5%
shell fragments, firm to soft,
homogenous structure, weak HCI
reaction (with shells and soil)

CL

96.0 ft: Changes to firm, contains 0.5 ft
strongly cemented layer at 96.0 ft,
shells increase with depth

98.0 - 100.5 ft: CLAYEY SAND, fine
grained sand, wet, gray, estimated
<5% shell fragments, fresh shell
fragments, weak HCI reaction (with SC
shells and soil)

S-27, SPT
3+50/3"
REC=12", 125%

22.0

S-28, SPT
21+13+46
REC=18", 100%

S-29, SPT
4+8+8
REC=19", 106%

4nn 9
i u . 100.5 - 101.5 ft: SANDY LEAN CLAY. 19.5

CL V

(continued)
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DEPTH MATERIAL DESCRIPTION
(ft)

fine grained sand, wet, gray and light
101.5 gray, estimated <5% shell fragments,

soft to firm, homogenous structure,
weak HCI rection (with shells and soil)
101.0 - 113.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, weak HCI reaction,
homogenous structure, fresh shell
ragments

106.0 ft: Changes to moderately
weathered shell fragments, weak HCI
reaction with shells, shell content
increases with depth

111.0 ft: Changes to fresh shell (7
fragments

113.0 113.0 - 122.0 ft: POORL.,GRADED"/

SAND WITH SILT, fine.gralned sand,

wet, gray and dark grayestimated
o<5% shell fragments, wealkHd'v

reaction, homogenous structure,
moderately weathered shell fragments

115.5 ft: Changes to highly weathered
shell fragments

W

W118.0 ft: Changes to gray

W

(3121.0 ft: Changes to fresh shell
Vi12. fragments, strong HCI reaction (with

0

ý120-• shells), weak HCl reaction (with soil),
, -_\shells increase with depth/

-122.0 - 1"24.0 ft: SANDY FAT CLAY,
•:fine grained sand, wet, gray, estimated
•,<5% shell fragments, weak HCI

o<124.0 - reaction, soft to firm, fresh shell
Airagments/

_2 124.0 - 125.5 ft: CLAYEY SAND, fine

cograined sand, wet, gray, estimated 15 -
(•125.5 "5 25 shell fragments, fresh to

-• - oderatey weathered shell fragments,
• strong H C reaction (w'ith shells) , weak

mH lr

HCI reaction f.'th 'oil)
125.5 - 128.0 ft: SANDY LEAN CLAY,
fine grained sand, wet, gray, estimated

(continued)
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129.2

130.5

133.0 -

135.5

138.0 -

139.2

140.0-

147.0

\ 5 - 10% shell fragments, weak HCI
reaction, firm to soft, homogenous
structure, moderately to highly
weathered shell fragments, amount of
shells increased with depth
128.0 - 129.2 ft: SANDY LEAN CLAY,
fine grained sand, wet, gray, estimated

U <5% shell fragments, weak HCI
reaction, firm, moderately weathered I

hell fragments

129.2 -130.5 ft: CLAYEY SAND, fine
grained sand, wet, gray, estimated
<5% shell fragments, strong HCI
eaction

130.5- 133.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, weak HCI reaction,
homogenous structure, moderately
weathered shell fragments, shells.ncrease with depth

S133.0 - 135.5 ft: POORLY GRADED
SAND WITH SAND, fine grained sand,

wet gray, estimated <5% shell
fragments, weak HCI reaction,
homogenous structure, moderately

eathered shell fragments

135.5- 138.0 ft: SILTY SAND, ,fin6e.jL.
graied sand, wet, gray, estirmated' -5.
10l shell fragments, fresh shells

r I reaction (withshel), " ,

soil)"shells increase with dep !

138.0- 139.2 ft: SANDY LEAN CLAY
fine grained sand

CL

SC

SP-SM

SP

SM

--U.U -

-9.2

-10.5

-- 13.0

-15.5

- -18.0 -

-19.2

-- 20.0-

-130-

-135-

-140-

-145-

-150-

7

7

S-41, SPT
12+16+25
REC=18", 100%

S-42, SPT
16+27+32
REC=1 6, 89%

S-43, SPT
5+8+13
REC=18", 100%

S-44, SPT
4+5+10
REC=18", 100%

S-45, SPT
3+5+11
REC=18", 100%

S-46, SPT
5+6+8

REC=18", 100%

S-47, SPT
6+6+8
REC=17", 94%

S-48, SPT
5+6+7
REC=18", 100%

128.5 - 129.2 ft:
jar labeled as
S-41A
129.2 - 130.0 ft:
jar labeled as
S-41 B

131.0 - 136.0 ft:
rig chatter
(possible shell
fragments)

138.5 - 139.2 ft:
jar labeled as
S-45A
139.2 - 140.0 ft:
jar labeled as
S-45B

148.5 - 150.0 ft:
hammer energy
test performed

153.5 - 158.5 ft:
mixed new batch
of drilling fluid

139.2 - 140.0 ft: SILTY SAND, fine
grained sand, wet, gray, estimated 15 -
25% shell fragments, fresh shell
fragments, strong HCI reaction (with

hells), weak HCI reaction (with soil)

140.0 - 147.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated <5% shell
fragments, weak HCI reaction,
homogenous structure, highly
weathered shell fragments

SP-SM

7
4 __ -27.0 -

147.0 - 157.0 ft: CLAYEY SAND, fine
grained sand, wet, gray, estimated
<5% shell fragments, weak HCI
reaction, highly weathered shell
fragments, running sands from 149.8 -
150 ft

153.5 ft: Changes to homogenous
structure, fresh to moderately
weathered shell fragments, strong HCI

SC

2h

(continued)
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reaction (with shells), weak HCI
reaction (with soil)

-155--as-

SC

157.0

162.0

167.0

157.0 - 162.0 if: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated 5 - 10% shell
fragments, homogenous structure,
fresh pink and white shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil) SP-SM

-37.0 -

162.0 - 167.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, homogenous structure,
fresh pink and white shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

-42.0 -

-47.0 -

-160-

-165-

-170-

--- --- --

Co

167.0 - 182.0 if: SANDY/SILT~fiie v
grained sand, wet, gray. estimated
<5% shell fragments, homogenous
structure, fresh shell fragments,/weak
HCI reaction (with shells), no HCI
reaction (with soil)

175.5 ft: Changes to dark gray,
estimated <5% shell fragments, weak
HCI reaction, firm, moderately
weathered shell fragments

178.5 ft: Changes to highly weathered
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil)

7

S-49, SPT
6+11+23
REC=14", 78%

S-50, SPT
4+5+7
REC=18", 100%

S-51, SPT
4+6+9
REC=1 8", 100%

S-52, SPT
3+6+7
REC=16", 67%

S-53, SPT
6+3+8
REC=18", 100%

153.5 - 158.5 if:
mixed new batch
of drilling fluid
(continued)

163.5 - 165.0 ft:
hammer energy
test performed

168.5 - 173.5 ft:
easy (soft)
drilling

173.5 ft:
attempted to take
sample but
dropped sample
(sample
penetrated 18
inches); drilled 2
ft past top of
previous sample
to take another
sample

178.5 - 180.0 ft:
hammer energy
test performed

ML

-175-

-180-

(continued)
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182.0

187.0

182.0 - 187.0 ft: SANDY ELASTIC
SILT, fine grained sand, wet, dark
brownish gray, estimated <5% shell
fragments, weak HCI reaction, firm,
homogenous structure, highly
weathered shell fragments

MH

-62.0 -

-67.0 -
187.0 - 192.0 ft: LEAN CLAY WITH
SAND, fine grained sand, wet,
brownish gray, weak HCI reaction, firm,
homogenous structure, sand increases
with depth

XCU'

192.0

197.0

202.0

207.0

-72.0 -
192.0 - 197.0 ft: POORLY GRADED
SAND WITH SILT, fine grained ,s nd
wet, greenish gray, weak HCI reaictin,
sand increases with depth """

SP-SM

197.0 - 202.0 ft: CLAYEY SAND, fine
grained sand, wet, gray, no HCI
reaction, homogenous structure

SC

202.0 - 207.0 if: SILTY SAND, fine
grained sand, wet, gray, strong HCl
reaction, homogenous structure, fines
increase with depth

SM

-185-

-190-

-195-

-200-

-205-

S-54, SPT
5+5+6
REC=18", 100%

S-55, SPT
5+5+6
REC=18", 100%

S-56, SPT
4+7+8
REC=18", 100%

193.5 - 195.0 ft:
hammer energy
test performed

-77.0 -

S-57, SPT
5+7+8
REC=1 8", 100%

-82.0 -

S-58, SPT
5+8+11
REC=18", 100%

-87.0 -
207.0 - 223.0 ft: SANDY SILT, fine
grained sand, wet, brownish gray,
weak HCI reaction, firm, homogenous
structure

ML

(continued)
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ML

K)

-210-

-215-

-220-

-225-

-230-

-235-

2

S-59. SPT
5+6+8
REC=18", 100%

S-60, SPT
5+6+9
REC=18", 100%

S-61, SPT
6+7+10
REC=18", 100%

UD-1, UNDIST
REC=13", 68%

UD-2, UNDIST
REC=18", 75%

S-62, SPT
5+8+9
REC=18", 100%

S-63, SPT
7+9+12
REC=14", 78%

UD-3, UNDIST
REC=24", 100%

S-64, SPT
7 +14+16
REC=18", 100%

208.5 ft: easy
drilling
208.5 - 210.0 ft:
hammer energy
test performed
(continued)

221.5 - 222.6 ft:
pushed shelby
tube, 13 inches,
poor recovery,
(labeled jar as
UD-1)
221.5 ft:
Schnabel
representative
changed to K.
Bell
221.5 ft: Driller
switched to 6"
OD tricone roller
bit and advanced
to 221.5 ft;
223.0 ft: driller
added clean
water to driling
fluid, driller
washed and
reamed while
advancing (every
2.0 ft), uniform
resistance,
greenish gray
and brownish
gray, drilling
fluid, NWJ rods
used during
drilling
225.0 - 226.5 ft:
hammer energy
test performed
225.1 ft: switched
to 3 1/2" OD
tricone roller bit
and advanced to
231.5 ft: uniform

223.0

228.0

231.0

223.0 - 228.0 ft: SILT, moist, olive and
greenish gray, estimated <5% fine
grained sand, weak HCl reaction, hard,
homogenous structure

225.0 ft: Changes to estimated <5%
fine grained sand, estimated <5% shell
fragments, weak HCI reaction, fine
sand size highly weathered shell
fragments

ML

228.0 - 231.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray and
light gray, estimated 5 - 10% shell
fragments, fine to medium sand size
highly weathered shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 2.50 tsf
PP = 2.00 tsf
PP = 3.00 tsf
PP = 2.00 tsf
PP = 2.50 tsf

SM

-111.0-
231.0 - 237.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray,
estimated <5% shell fragments, fine to
coarse sand size fresh to moderately
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil) SM I

&........SJ.LJ 5...J..4.L S S

(continued)
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SM

237.0

241.0

250.0-

-117.0-
237.0 - 241.0 ft: SILTY SAND, fine
grained sand, wet, olive, estimated
<5% shell fragments, weak HCI
reaction, homogenous structure, fine
sand sized highly weathered shell
fragments

239.5 ft: Changes to olive and gray

SM

i i A, i i -17
241.0 - 250.0 ft: SILTY SAND, fine
grained sand, moist, greenish gray and
olive gray, estimated <5% shell
fragments, weak HCI reaction, fine
sand size, highly weathered shell
fragments

-240-

-245-

'SM

I

S-65, SPT
4+6+9
REC=18", 100%

UD-4, UNDIST
REC=24", 100%

S-66, SPT
5+7+10
REC=17", 94%

S-67, SPT
4+5+6
REC=1 8", 100%

resistance; hard
drilling, greenish
gray drilling fluid
231.5 - 241.5 ft:
advanced 6" OD
tricone roller bit;
driller added
clean water to
mud tub, uniform
resistance,
smooth drilling,
greenish gray
and olive gray
drilling fluid,
driller used NWJ
rods while drilling
(continued)
238.5 - 240.0 if:
hammer energy
test performed
241.5 - 248.5 ft:
switched to 3
1/2" tricone roller
bit and advanced
to 250.0 if; driller
used AWJ rods
for drilling,
uniform drilling,
greenish gray
drilling fluid

248.5 - 250.0 if:
performed
hammer energy
test

248.5 ft: Changes to fin"esandýsize,
moderately weathered S h g•l/• oe ents,
weak HCI reaction (with s ell no HCI
reaction (with soil) -33.UZDU'7

I JU.Lt--

Bottom of Boring at 250.0 ft.
Pulled augers and grouted boring.
Boring terminated at selected depth (250 ft)
Boring backfilled per procedures
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Contractor: Connelly and Associates, Inc.

Frederick, Maryland

Contractor Foreman: T. Chew

Schnabel Representative: P. Patrick/K. Bell

Equipment: CME-75 (Truck); AWJ Rods

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit,
3-3/4" O.D. Tri-cone Roller Bit/4-3/4" O.D. Tri-cone

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/24/08 Finished: 8/25/08

Easting: 961168 ft Northing: 216931 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 105± (ft) Total Depth: 25C

Groundwater Observations

DEPTH
(ft)

MATERIAL DESCRIPTION

+
0.0 - 107.5 ft: see B-357
description

of
for

-5-

0o
c0

.1

10-

15-

9.5 ft: switched to
3-3/4" OD tricone
roller bit (mud
rotary) and
advanced to 61.7
ft, driller mixed 2
bags of bentonite
with 150 gallons
of water (drilling
fluid); see end of
boring log for
additional
remarks

(continued)
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Q

q

k

- 25 -

- 30 -

- 35 -

- 40 -

- 45 -

25.0 ft: see end
of boring log for
remarks

(continued)
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-50-

Q\

-- ~- 55 -

-60-

F-
0

61.5 ft: lost
drilling fluid in
augers, driller
mixed thick
drilling fluid and
pumped - 100
gallons from the

wU hole with no
return; driller

-65- attempted to
pump drillingfluid (rods were

clogged with fluid
and had to bebroken down)
61.7 ft: driller
tried to advance

0 3-3/4 OD tricone
roller bit (using
drilling fluid left
sifting overnight),
drilling fluid
soaked off at-70 -61.5 ft but once

driller advanced
past the seal,
lost - 50 gallons
drilling fluid

z
0
0
MI

Lut

(nnntinuerfi
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- 75-

-80-

'N

Q
Q

- 85 -

74.0 ft: see end
of boring log for
remarks

98.5 ft: drillers
advanced 3-1/2"
OD tricone roller
bit to 250 ft

- q0 -

- 95 -

-100-

L L
(continued)
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~1 7

107.5

111.0

115.5

120.5

123.0

107.5 - 111.0 ft: SILTY SAND, fine
grained sand, wet, greenish gray,
estimated 5 - 10% shells, homogenous 4 N

structure, strong cementation,
moderate to highly weathered shells,
weak HCI reaction (with shells), strong
HCl reaction (with soil); contains hair
like object, possibly organic in nature " .

111.0 -115.5 ft: POORLY GRADED \ /
SAND WITH SILT, fine grained saRd,.
wet, dark gray and olive, estimated 5ý-..
10% shells, homogenous structure-
weak cementation, moderateliy
weathered shells, strongCi, reacti;7
(with shells), weak HCbtreactioii(ýth SP-SM

soil); shells increase with~depth 2 )
113.5 ft: Changes to gray, estimated
<5% shell fragments, weak HI'
reaction, moderately weathered shells

115.5 - 120.5 ift: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated 5 - 10%,
homogenous structure, fresh shells,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

SP-SM

120.5 - 123.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, olive gray, estimated 5 - 10%
shells, homogenous structure, fresh SP-SM'.
shells, weak HCI reaction (with shells),
no HCI reaction (with soil)

123.0 - 127.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, brownish gray, estimated <5%
shell fragments, homogenous
structure, moderately weathered shell
fragments, weak HCI reaction (with SP-SM
shells), no HCI reaction (with soil)

-2.5

-6.0 -

-10.5

-15.5

-18.0 -

-105-

-110-

-115-

-120-

-125-

7

S-1, SPT
6+7+10
REC=18", 100%

S-2, SPT
50/5"
REC=7", 39%

S-3, SPT
11+15+33
REC=18", 100%

S-4, SPT
12+16+30
REC=18", 100%

S-5, SPT
8+8+16
REC=18", 100%

S-6, SPT
5+5+10
REC=18", 100%

S-7, SPT
6+7+21
REC=18", 100%

S-8, SPT
5+6+9
REC=18", 100%

98.5 - 106.0 ft:
smooth drilling,
gray drilling fluid
(continued)

107.5 ft: rig
chatter

109.0 - 111.0 ft:
hard drilling

111.0- 113.5 ft:
moderate drilling
resistance

113.5 - 116.0 ft:
slight rig chatter

116.0- 118.5 ift:
smooth drilling

118.5 - 121.0 ft:
fine grained sand
and fine shell
fragments in
cuttings; marsh
funnel test
performed on
drilling fluid = 67
sec drilling fluid

123.5 - 125.0 ft:
last sample of
continuous
sampling
123.5 - 128.5 ft:
silt and fine shell
fragments in
cuttings

127.5 -22.5
1. 7... ..... ... ..... ......AN fin.... ..... ~ L LLSM
127 5 - 137 0 ft: SILTY SAND fine
(continued)
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grained sand, wet, dark gray,
estimated <5% shells, weak HCI
reaction, highly weathered shells

SM

133.5 ft: Changes to fresh shells, weak
HCI reaction (with shells), no HCI
reaction (with soil)

137.0

142.0

147.5

137.0 - 142.0 ft: SILTY SAND, fine ,
grained sand, wet, olive gray,
estimated 5 - 10% shell fragments, no \
HCl reaction, homogenous structure
moderately weathered shell fragmients-\

SM

142.0 - 147.5 if: SILTY SAND, fine
grained sand, wet, brownish gray,
estimated 5 - 10% shell fragments,
homogenous structure, fresh shells,
weak HCI reaction (with shells), strong
HCl reaction (with soil), shells
decrease and then increase with depth

SM

-32.0 -

-130-

-135-

-140-

-145-

-150-

S-9, SPT
6+9+11
REC=18", 100%

S-10, SPT
4+6+8
REC=18", 100%

S-11, SPT
4+4+6
REC=18", 100%

S-12, SPT
4+7+4
REC=18", 100%

S-13, SPT
4+8+8
REC=18", 100%

S-14, SPT
5+7+9
REC=18", 100%

128.5 - 133.5 Ift:
smooth drilling

133.5 - 138.5 ft:
light gray drilling
fluid, fine grained
sand in cuttings

138.5 - 143.5 ft:
fast and easy
drilling, gray
drilling fluid

143.5 - 148.5 ft:
easy drilling, fine
shells and silt in
cuttings

148.5 - 153.5 ift:
moderately hard
drilling, silt, fine
sands and fine
shell fragments
in cuttings

-37.0 -

-42.5
147.5 -157.0 ft: SANDY SILT, fine
grained sand, wet, olive gray,
estimated <5% shells, weak HCI
reaction, hard, homogenous structure,
moderately weathered shells

ML

153.0 it: Changes to estimated <5%
shell fragments, highly weathered shell
fragments, no HCI reaction (with
shells), weak HCI reaction (with soil) 7
(continued)
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ML

157.0

167.0

177.0

181.0

-52.0 -
157.0 - 167.0 ft: SANDY SILT, fine
grained sand, wet, brownish gray,
estimated <5% shell fragments, firm,
homogenous structure, fresh to
moderately weathered shell fragments,
no HCI reaction (with shells), weak HCI
reaction (with soil)

i

-62.0 -
167.0 - 177.0 ft: SANDY/EI.STiC -'
SILT, fine grained sand' wet, brownish
gray, estimated <5% shellfragments,
no HCI reaction, hard, homogepous
structure

-160-

-165-

-170-

-175-

-180-

S-15, SPT
4+5+7
REC=I 7", 94%

S-16, SPT
5+7+7
REC=o", 0%

S-17, SPT
5+6+9
REC=16", 89%

S-18, SPT
5+7+9
REC=18", 100%

S-19, SPT
4+7+9

158.5 - 163.5 ft:
fine sand, fine
shell fragments
and silt clumps in
cuttings

163.5 - 165.0 ft:
no recovery
possibly due to
insufficient
suction in spoon
to pull soil up ,
165.0 ft: drillers
cleaned out tub
and added 1/2 of
a bag of
bentonite to 150
gallons clean
water

171.0 ft: slower
drilling

181.0 ft: harder
drilling

MH

173.5 ft: Changes to olive gray, weak
HCI reaction, firm

177.0 - 181.0 ft: SILTY SAND, fine
grained sand, wet, gray, estimated
<5% shell fragments, weak HCI
reaction, homogenous structure

SM

-72.0 -

-76.0 -
181.0 - 187.5 ft: SANDY SILT, fine
grained sand, wet, olive gray, ML

(continued)
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estimated <5% shell fragments, weak
HCI reaction, firm, homogenous
structure

ML

187.5

192.5

207.0

187.5 - 192.5 ft: SANDY ELASTIC
SILT, fine grained sand, wet, olive
gray, estimated <5% shell fragments,
weak HCI reaction, hard to firm, /
homogenous structure, soil softens
from hard to firm with depth

-82.5

-87.5
192.5 - 207.0 ft: CLAYEY SANIDifineL_
grained sand, wet, olive grav'i .
estimated <5% mica, no HCI r-eaction,
homogenous structure •

198.5 ft: Changes to brownish gray,
weak HCI reaction

203.5 ft: Changes to olive gray,
estimated <5% shells, no mica, no HCI
reaction, homogenous structure

)

SC

7T-

-185-

-190-

-195-

-200-

-205-

S-20, SPT
4+7+8
REC=18", 100%

S-21, SPT
6+9+12
REC=18", 100%

S-22, SPT
6+8+9
REC=18", 100%

S-23, SPT
6+8+11
REC=4", 22%

S-24, SPT
5+8+10
REC=18", 100%

183.5 - 188.5 ft:
hard drilling

193.5 - 198.5 ft:
uniform drilling

198.5 - 203.5 ft:
fine sand and
fine sand size
shell fragments
in cuttings

203.5 - 208.5 ft:
fine sand and
fine shell
fragments in
cuttings

207.0 ft: easier
drilling

207.0 - 212.5 ft: SILTY SAND, fine
grained sand, wet, brownish gray,
estimated 5 - 10% shell fragments,
weak HCI reaction, homogenous

SM

(continued)
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structure, moderately weathered shell
fragments, shells increase with depth

SM

212.5

214.6

217.5

222.0

227.5

232.0

212.5 - 214.6 ft: SILTY SAND, fine
grained sand, wet, olive gray,
estimated <5% shell fragments SM

214.6 - 217.5 ft: SANDY SILT, fine
grained sand, wet, olive gray,
estimated <5% shell fragments, weak
HCI reaction, very soft, homogenous ML,
structure

217.5 - 222.0 ft: SILTY SAND, fine
grained sand, wet, olive gray, weak
HCI reaction, homogenous structure, ..
fine fraction is possibly elastic silt; has
some cohesion

QL
S M

222.0 - 227.5 ft: SILTY SAND,7fihe
grained sand, wet, olive gray,
estimated <5% shell fragments, no HCI
reaction, homogenous structure, highly
weathered shell fragments

-107.5

-109.6

-112.5

-117.0-

-122.5

-- 127.0-

-210-

-215-

-220-

-225-

-230-

-235-

S-25, SPT
4+5+12
REC=18", 100%

S-26, SPT
7+14+15
REC=18", 100%

S-27, SPT
4+6+12
REC=18", 100%

S-28, SPT
5+7+11

S-29, SPT
5+7+10
REC=18", 100%

S-30, SPT
5+7+8
REC=18", 100%

208.5 - 213.5 ft:
uniform drilling
resistance
(continued)

213.5 - 214.6 ft:
jar labeled as
S-26A
213.5 -'218.5 ft:
easier drilling
214.6 - 215.0 ft:
jar labeled as
S-26B

218.5 - 223.5 ft:
silt clumps, fine
sand and fine
shell fragments
in cuttings, driller
added water to
tub
218.5 - 220.0 ft:
performed
Hammer Energy
Test

223.5 - 228.5 ft:
easy drilling

SM

227.5 - 232.0 ft: SILTY SAND, fine
grained sand, wet, olive gray, weak
HCl reaction, homogenous structure

SM

232.0 - 242.5 ft: SILTY SAND, fine
grained sand, wet, brownish gray,
estimated <5% shell fragments,
homogenous structure, fresh to
moderately weathered shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

SM 7
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-357A
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

233.5 - 238.5 ft:
increase in
drilling fluid,

237.0 ft: Changes to olive gray, no HCI density relative to
reaction drilling earlier in

day, possibly
associated with

-S-31, SPT an increase in siltSM-31,1SPT1in drilling fluid
SM 4+10+ 11REC=18", 100% (continued)

240

242.5 242.5 - 250.0 ft: SANDY ELASTIC -137.5

SILT, fine grained sand, wet, olive
gray, weak HCI reaction, firm, S-32, SPT 243.5-248.5 ft:
homogenous structure 6+8+10 drillers flushed

REC=1 8", 100% drilling fluid out

-245- of hole using
water in
preparation of
grouting boring

MH cavity following
last sampling

247.0 ft: Changes to estiatr gyinterval

shell fragments, no HCI reaction.hfghly
weathered shell fragmen t. -

S-33, SPT

.=o 6+8+12
REC=18", 100%

250.0- 1450 250

Bottom of Boring at 250.0 ft.
NOTE: Please refer to original field log for end of day groundwater observation depths

Boring backfllled by means of tremie pipe with cement/bentonite grout up to a depth of 100 ft. While pulling casing, base of rig
pulled off of truck bed.

SAdditional Remarks
8.5 -98.5 ft: advanced 5" OD casing using 140 lbs auto hammer. At 25 ft inside the casing, driller began to advance 4 3/4" OD
tricone roller bit (to clean out the plug they got while driving the casing); the roller bit got clogged at 30.5 ft with clay; driller cleaned

,w off the bit and continued cleaning the casing to a depth of 63.5 ft, lost mud/drilling fluid at 63.5 ft. Continued to advance 5" OD
<casing to 64 ft. Driller cleaned out casing using 4 3/4" OD tricone roller bit to a depth of 73.35 ft, lost drilling fluid at 73.5 ft (- 50
U gallons), driller advanced 5" OD casing to a depth of 74 ft.

a.
q 74 - 79 ft: Driller emptied 150 gallons of mud tub and. filled the tub with 150 gallons of dean water. While lowering 4 3/4 OD
aD tricone roller bit, bit got clogged with clay, driller cleaned bit and rods. Driller advanced 4 3/4" OD tricone roller bit to a depth of
o 78.5 ft, advanced 5" OD casing to a depth of 79 ft. Schnabel personnel switched from K. Bell to P. Patrick.
L.

o79 - 85 ft: Driller advanced 3 3/4" OD tricone roller bit to a depth of 83.5 ft. Driller advanced 5" OD casing to a depth of 84 ft.
>, Driller advanced 4 3/4" OD tricone roller bit to a depth of 88.5 ft. Grinding at 85 ft (smooth drilling).

85 - 93.5 ft: Driller advanced 5" OD casing to a depth of 89 ft. Driller introduced clean water into hole via hose connected to water
otank in order to more clearly see if mud is being lost. Driller advanced 4 3/4" OD tricone roller bit to a depth of 93.5 ft. Lost water in

hole. Driller added one bag of bentonite into tub, drilling mud is gray. Driller added an additional bag of bentonite to 150 gal tub.

o, 93.5 ft: Driller advanced 5" OD casing to a depth of 94 ft. Drillers advanced 4 3/4" OD tricone roller bit to a depth of 98.5. Marsh
z funnel test performed on mud = 58 sec drilling fluid. Drillers advanced 5OD casing to a depth of 99 ft. Changed drill bit from 4 3/4"
0 OD tricone roller bit to 3 1/2" OD tricone roller bit.H

U)



h TEST Project: CCNPP Subsurface Investigation Boring Number: B-357
nabel BORING Calvert County, Maryland Schnabei No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 5
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved
Contractor Foreman: M. LarkCotatrFrea:M akStart of Day "-6/25 6:55 AM 8.6' 13.5' I---
Schnabel Representative: W. Bradfield

Equipment: CME-75 (Truck); AWJ Rods Start of Day 6/27 8:12 AM 65.2' 78.5'

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit, Start of Day 7/1 7:11 AM 3.6' 79.0

3-1/2" O.D. Tri-cone roller bit Start of Day V 7/3 8:00 AM 22.8' 79.0'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/24/08 Finished: 7/8/08 Start of Day V 7/8 7:11 AM 55.1' 79.0' ---

Easting: 961176.1 ft Northing: 216925.8 t Completion 7/8 5:46 PM Na --- 30.2

Coordinate System: MD State Plane

Ground Surface Elevation: 105± (ft) Total Depth: 105.0 ft

DEPITH ELEV STRA SAMPLINGMATERIAL DESCRIPTION SYMBOL (fLE TRA SAPI TESTS REMARKS
(ft) J (ft) TUM DEPTH [ DATA

0.7

2.0-

0.0 - 0.7 ft: Asphalt, brick fragments,
-,roots -

0.7 - 2.0 ft: PROBABLE FILL, sampled
as silty sand, fine to medium grained
sand, moist, yellowish brown,
estimated 5 - 10% roots, no HCI
reaction, homogenous structure /,-

2.0 - 23.0 ft: POORLY GRADED SAND\
WITH SILT, fine to coarse grained-
sand, subrounded to subangula 'ý
particles, moist, orangish brow.nwitýh
bands of light yellowish brownh,,o1Cl,'C
reaction, stratified, 1/2" to V_
alternating color layers
5.0 ft: Changes to light.yellowish brown
with bands of orangish b'ovn;j""to 3"
of alternating color

7.5 ft: Changes to subangular to
rounded particles, light orangish
brown, homogenous structure

10.0 ft: Changes to light yellowish
brown and light brown, 1/8" layer of
LEAN CLAY (CL), moist, light gray at
11.4 ft

13.5 ft: Changes to subrounded to
subangular particles, light yellowish
brown and light orangish brown,
contains 1/8" layer of LEAN CLAY
(CL), moist, light gray at 14.6 ft

18.5 ft: Changes to subangular to
rounded particles, light brown and light
yellowish brown, estimated <5% fine
aravel. stratified. rounded fine aravel.

1%7

SP-SM

S-1, SPT
1+2+3
REC=21",104.0

- 102.7-

117%

7
-5-

-10-

-15-

7

S-2, SPT
1+2+5
REC=1 2", 67%

S-3, SPT
1+5+6
REC=16", 89%

S-4, SPT
2+2+2
REC=1 3", 72%

S-5, SPT
2+4+7
REC=14", 78%

S-6, SPT
3+6+9
REC=12", 67%

S-7, SPT
4+5+11
REC=9", 50%

0.0 ft: Advanced
6 1/4 HSA to
15.0 ft, smooth,
uniform drilling,
orangish brown
cuttings;
changes as
noted below, see
end of boring for
additional
remarks
0.0 - 0.7 ft: Jar
labeled as S-lA
0.7 - 1.5 ft: Jar
labeled as S-1 B

6.5 - 11.5 ft: light
yellowish brown
cuttings

11.5 - 13:5 ft:
light orangish
brown cuttings

13.5 - 15.0 ft:
SPT Hammer
Energy Test
performed
15.0 ft: Driller
switched from 6
1/4 ID auger to 3
1/2 OD tricone
roller bit (mud
rotary) and
advanced to
105.0 ft smooth,
uniform drilling,
light brownish
gray drilling fluid
18.5 ft: Approx
30 gal of drilling7

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-357
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048YSchnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

contains 0.5 inch layer of SILTY SAND
(SM), moist, orangish brown at 19.7 ft,
1/4" to 1" layer of alternating color

SP-SM

23.0

28.5

32.0

37.0

23.0 - 28.5 ft: CLAYEY SAND, fine to
medium grained sand, wet, orangish
brown with mottles of light gray, no HCI
reaction

SC

28.5 - 32.0 ft: SILTY SAND, fine
grained sand, dark gray, contains
mica, no HCI reaction, homogenous
structure

32.0 - 37.0 ft: CLAYEY SANIO fineN'
grained sand, wet, darkVgray, contains
mica, no HCI reaction

SC

81.7 -

76.2

72.7 -

25-

30-

35-

40-

45-

7

S-8, SPT
1+1+2
REC=16", 89%

S-9, SPT
3+1+2
REC=16", 89%

S-10, SPT
1+1+3
REC=1 7", 94%

S-11, SPT
3+3+4
REC=18", 100%

S-12, SPT
3+6+6
REC=1 8", 100%

fluid lost due to
lean mud mix
thickened drilling
fluid

23.0 ft: dark
brown drilling
fluid

25.5 - 26.0 ft:
slighly harder
drilling (possible
gravel layer),
light brown
drilling fluid

28.5 - 30.0 ft:
Hammer Energy
Test performed

30.0 ft:
Thickened mud
to remove gravel
slough, light
grayish brown
drilling fluid

35.0 ft: gray
drilling fluid

43.5 - 45.0 ft:
Hammer Energy
test performed

67.7 -37.0 - 47.0 ft: LEAN CLAY WITH
SAND, moist, dark gray, contains mica,
no HCI reaction, soft, homogenous
structure

CL

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-357
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

47.0 - 49.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray with
bands of dark gray, estimated <5%
organics, contains mica, no HCI
reaction, firm, organics are plant matter

0'.1

CL

49.0
49.3

55.5

58.0

62.1 1

63.4

65.5

70.5

73.0

49.0 - 49.3 ft: CLAYEY SAND, fine
grained sand, wet, dark gray, contains
mica, no HCO reaction -
49.3 - 55.5 ft: LEAN CLAY WITH
SAND, fine grained sand, moist, gray,
contains mica, no HCG reaction, firm

SC

CL

55.5 - 58.0 ft: SILTY SAND, fine to
medium grained sand, moist, dark •7,,
gray, contains mica, no HCI reaction

, SM E
58.0- 62.1 ft: POORLY GRAYED
SAND WITH SILT, fine to coarse -
grained sand, moist, dark,gray-\
estimated <5% cemented s'-ands, no
HCI reaction, weak cenrentation,
coarse sand cumble ,'

61.0 ft: Changes to subangular
particles, with bands of dark orangish
brown, estimated 5 - 10% cemented
sands, estimated <5% shell fragments,
no HCI reaction, moderate
cementation, highly weathered shell
fragments, shell fragments are dark

lorangish brown

SP-SM

SM

SP-SM

- 55.7 -
55.4

49.2

46.7 -

- 42.6 -

41.3

39.2

34.2

- 31.7 -

- 50 -

- 55 -

- 60 -

- 65 -

- 70 -

S-16, SPT
6+13+22
REC=18", 100%

S-13, SPT
4+5+6
REC=18", 100%

S-14, SPT
5+8+10
REC=18", 100%

S-15, SPT
5+6+7
REC=18", 100%

162.1 - 63.4 ft: SILTY SAND, fine to
coarse grained sand, angular to
subrounded particles, moist, dark
brown with bands of yellowish brown,
estimated 15 - 25% cemented sands,
moderate cementation, strong HCI
reaction with yellowish brown layers,
no HCI reaction (with shells or soil),
shell imprints are highly oxidized, no

Cl reaction I
7m

S-17, SPT
12+32+21
REC=1 2", 67%

S-18, SPT
9+12+15

S-19, SPT
23+26+25
REC=17", 94%

S-20, SPT
21+20+3
REC=15", 83%

S-21, SPT
14+9+7
REC=1 1", 61%

48.5 - 49.0 ft: Jar
labeled as S-13A
49.0 - 49.3 ft: Jar
labeled as S-13B
49.3 - 50.0 if: Jar
labeled as S-13C
50.0 ft: slightly
harder resistance

53.5 ft: Hole
blocked by clay
plug @ - 20 ft,
driller added clay
inhibitor fluid to
break down clay,
gray drilling fluid
with some clay
cuttings
55.0 ft: Began
continuous
sampling from El
+50 to -20

58.5 - 60.0 ft:
Hammer Energy
Test performed

61.0 - 62.1 ft: Jar
labeled as S-17A

62.1 - 62.5 ft: Jar
labeled as S-17B
62.1 if: Harder
drilling due to
cemented sands

66.0 ft: light gray
drilling fluid

73.0 ft: Faster
drilling rate at 73

I.

63.4 - 65.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, light yellowish
brown with mottles of dark reddish

rown, no HCI reaction I
SP

65.5 - 70.5 ft: POORLY GRADED

SAND, fine to medium grained sand,
wet, light brown, estimated <5% silt, no
HCI reaction, homogenous structure
8.5 if: Changes to fine grained sand

7
SP

70.5 - 73.0 ft: POORLY GRADED
SAND, fine grained sand, wet, gray,

- estimated <5% silt, contains mica, no
HCI reaction, homoqenous structure SP-SM

* S-22, SPT
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-357
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Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 5

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(1t)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

74.2

75.5

78.0 -

80.9 -

85.2

95.5

98.0 -

100.5

73.0 - 74.2 if: POORLY GRADED
SAND WITH SILT AND GRAVEL, fine
to medium grained sand, wet, gray and
brown, no HCI reaction, gravel as
cemented sands, rounded gravel, no
H-CI reaction in cemented sands

74.2 - 75.5 It: SILTY SAND, fine to
coarse grained sand, subrounded to
subangular particles, wet, light gray
and light brownish white, estimated 50
- 100% shell fragments, estimated
<5% organics, strong HCl reaction
(with shells), weak HCI reaction (with
oil)

75.5 - 78.0 It: SILTY SAND, fine to
medium grained sand, moist, gray and
brownish white, estimated 30 - 45%
shell fragments, weak cementation,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

78.0 - 80.9 it: SILTY SAND, fine to
medium grained sand, moist, gray,
estimated 50 - 100% cemented sands,
estimated 5 - 10% shell fragments,
strong cementation, strong HCI
reaction (with cemented sands), strong
HCI reaction (with shells)
80.0 it: Changes to fine to coarse
grained sand, rounded particleg,/'"
estimated 5 - 10% cemented"ands,--
estimated <5% shell fragmentsstring
HCI reaction (with shells),strongHGlt
reaction (with cementedsands). weak
HCI reaction (with soil) , eak to ng

moderate cementation coarsesand
Probably due to cemented sand

SM

SM

30.5

29.2

- 26.7 -

SM

SNSM

SP-SM

- 23.8 _

it (very soft
material)
73.5 ft: Lost
drilling fluid
through auger
casing @ 73.5 it
(- 100 gals)
73.5 - 75.0 ift:
Hammer Energy
Test performed
(continued)
73.5 - 74.2 ift:
Jar labeled as
S-22A
(continued)
74.2 - 75.0 it: Jar
labeled as S-22B
79.0 it: rig
chatter, hard
drilling, slow
advancement
80.0 - 80.9 it: Jar
labeled as S-25A
80.9 - 81.1 it: Jar
labeled as S-25B
82.1 ft: easier
drilling
83.2 ft: gray
drilling fluid w/ silt
cuttings, harder
drilling, slow
advancement
85.2 it: rig
chatter, easier
drilling

88.5 - 90.0 if:
Hammer Energy
Test performed
88.5 ft: cuttings
contain fine to
medium sand
and shell
fragments
91.0 - 92.5 ft:
Hammer Energy
Test performed

•o

80.9 - 85.2 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
rounded particles, moist, gray,
estimated <5% shell fragments,
subangular to angular fine gravel,
strong HCI (with shells), strong HCI
(with cemented sands), weak HCI (with
soil), moderate to strong cementation,
coarse sand to fine gravel crumble,
coarse sand and fine gravel as
cemented sands
83.5 it: Changes to angular to
subrounded particles, light brownish
gray, estimated 15 - 25% shell
fragments, weak to moderate
cementation, coarse sand and fine
gravel consist as shell fragments and
cemented sands

19.5

9.2

85.2 - 95.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray with streaks of
brownish white, estimated 5 - 10%
shell fragments, fresh to highly
weathered shell fragments,strong HCI
(with shells), no HCI reaction (with
soil), shell fragments are brownish
white
90.5 it: Changes to fine to coarse
grained sand, light gray with speckles
of brownish white, estimated 30 - 45%
shell fragments
93.5 it: Changes to fine to medium
grained sand, gray with speckles of
brownish white, estimated 15 - 25%

SM

6.7 -

SM

SP-SM-*1 4.2

(continued)
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Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH [ DATA

shell fragments, weak HCI reaction S-33, SPT 101.0 - 103.5 ft:
,(with shells), no HCI reaction (with soil) 3+4+8 Hammer Energy
95.5 - 98.0 ft: SILTY SAND, fine to REC=lS", 100% Test performed
medium grained sand, wet, gray,
estimated <5% shell fragments, SP-SM
medium sand sized fresh shell

ragments,weak HCI reaction (with S--
shells), no HCI reaction (with soil) 3+3+3

98.0 - 100.5 ft: SILTY SAND, fine to . REC=18", 100%
105.0 coarse grained sand, rounded to -0.3 105

subrounded particles, wet, brownish
gray, estimated 5 - 10% shell
fragments, coarse sand size fresh to
highly weathered shell fragments,
weak HCI reaction (with shells), no HCI

reaction (with soil), contains "hair-like"
eatures, possibly organic in nature

100.5 - 105.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated <5% shell fragments,
contains mica, highly weathered shell
fragments, no HCI reaction (with shells
and soil)
103.5 ft: Changes to moderate to $
highly weathered shell fragments, \\
weak HCI reaction (with shells), no HCI'-,
reaction (with highly weathered shells),
no HCI reaction (with soil) /;/ L.

Bottom of Boring at 105.0 ft
Terminated boring due to lackof, return and grout/bentonite mud take as requested
NOTE: Negative groundwater d pth denotes water level above ground surface (i.e. "negative depth"), but does not necessarilyimply artesian condition's

Additional Remarks
75 ft: Tape advanced to 69 ft but difficult to tell mud elevation due to clay in boring and use of mud, caving heard from ground
level, driller thickened mud to attempt closing off mud loss zone, pumped in additional - 340 gal of thick mud without return (total
mud taken - 440 gals);
allowed mud to sit overnight, added more drilling fluid next morning and advanced HSA casing to seal off mud loss zone
75.5 ft: Additional 100 gal of very thick grout without return, only raised depth of mud from 62.5 ft bgs to 58 ft bgs, advanced 6 1/4"

U_ ID auger to 76 ft; reamed out hole

a79.0: Added - 300 gal of bentonite mud to borehole; only raised depth of mud from 65.2 to 60 ft (no return); augers were
2advanced from 40 to 79 ft to clean out borehole. Reamed out augers with 3 1/2 OD tricone and bentonite mud; achieved return

from top of augers after pumping in 50 gal of mud
105 ft: 40 ft of rods slipped through ring and into borehole, unable to retrieve; numerous attempts made to retrieve 40 ft of rods in

-' borehole with a variety of methods; rods retrieved successfully
IDuring reaming of borehole after retrieving rods, - 50 gal of mud lost (mud at 62 ft bgs), added 10 lbs of plugz-it to 50 gal of mud
0X and pumped into borehole, no mud return, 2nd attempt using -15 lbs of plugz-it to 50 gal of mud, pumped in without return, called
1plugz-it supplier; recommended adding as much plugz-it to mud as pumpable and allow to hydrate overnight; 3rd attempt using 30

lbs plugz-it to 50 gal of mud. Please refer to original field log for End of Day groundwater observation depths
En

0

0

0

0

0U



TEST Project: CCNPP Subsurface Investigation Boring Number: B-771nabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel EngReering LOG Bechtel Job No. 23257 Sheet: 1 of 5
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved
Contractor Foreman: T. Chew Encountered • 7/24 9:02 AM 7.5' 7.5' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day V 7/25 7:30 AM 5.5' 14.5' --

Method: 6-1/4" I.D. Hollow Stem Auger Start of Day V 7/28 8:20 AM 8.0' 14.5'
3-1/2" O.D. Tri-cone Roller Bit,

6" O.D. Tri-cone roller bit Completion 5 7/28 11:24 AM 2.7' 14.5' 100.0'
Hammer Type: Auto Hammer (140 Ib) _ _

Dates Started: 7/24/08 Finished: 7/28/08

Easting: 960931.9 ft Northing: 219268.2 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 10.6 (ft) Total Depth:. 100.0 ft __

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

0.0 - 2.0 ft: FILL, sampled as sandy
lean clay with gravel, fine to medium
grained sand, moist, brown, estimated
15 - 25% crushed stone, no HCI
reaction

FILL

2.0

4.5

7.0-

8.8 .

9.5

12.5

17.5

4--..
2.0 - 4.5 ft: FILL, sampled as poorly
graded sand, medium to coarse
grained sand, subangular particles,
moist, orangish red and orangish
brown, contains a 2 inch layer ofgilty,
sand fine sand, moist, dark gray est
<5% coarse sand size freshs6heli/,\fragments at 3.8 ft, strong HCI'-. <
reaction (with shells), no HCii reaction/

\(with soil) , ,\\

4.5 - 7.0 ft: FILL, sampild 2 asfsiltý)
sand, medium grained sandl,
subangular particles, moist, orangish

- brown, estimated <5% crushed stone,
no HCI reaction, lensed, 1 inch pockets

\of lean clay), light gray, moist

FILL

7.0 - 8.8 ft: SILTY SAND, medium
- grained sand, rounded particles, wet,

orangish brown with bands of light\gray, no HCI reaction
8.8 - 9.5 ft: SANDY LEAN CLAY,
medium grained sand, rounded
particles, wet, light gray, no HCI
reaction, soft

9.5 - 12.5 ft: SILTY SAND, medium to
coarse grained sand, rounded

- particles, wet, orangish brown and light\g1ray, no HCI reaction

SM

CL

SM

S-1, SPT
3+4+7
REC=11", 61%

8.6 -

6.1

3.6 -

1.8

1.1

-5-

-10-

-15-

S-3, SPT
5+7+7
REC=1 7", 94%

S-4, SPT
1/12+1"
REC=9", 50%

S-5, SPT
1/12+2"
REC=5", 28%

S-6, SPT
4+4+2
REC=144", 78%

S-7, SPT
4+4+7
REC=1 5", 83%

S-2, SPT
1+6+7
REC=I 1", 61%

0.0 ft: Advanced
6 1/4" ID HSA to
14.5 ft. At 0.0 to
2.5 ft interval: rig
chatter from 0.3
to 2.0 ft, brown
cuttings.
Changes as
noted below. See
end of boring log
for addtional
remarks
3.0 - 3.3 ft: Rig
chatter
5.0 - 7.5 ft:
Uniform drilling
resistance,
smooth drilling

7.5 - 10.0 ft: light
brown cuttings
7.5 - 8.8 ft: Jar
labeled as S-4A
8.8 - 9.0 ft: Jar
labeled as S-4B

14.5 ft: Switch to
3 1/2" OD tricone
roller bit (mud
rotary) and
advanced to 23.5
ft, mix one bag of
bentonite with
125 gallons of
water to make
drilling fluid
14.5 ft: uniform
drilling
resistance,
smooth drilling,
light gray drilling

-1.9

12.5 - 17.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, rounded particles, wet,
gray, estimated 15 - 25% shell
fragments, coarse sand to fine gravel
size fresh to moderately weathered
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil)

SP-SM

-6.9
17.5 - 22.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
subrounded particles, wet, dark gray,
estimated <5% shell fragments, coarse
sand to fine gravel size fresh to highly
weathered shell fragments, weak HCI

SP

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

reaction (with shells), no HCI reaction
(with soil)

fluid.

SP

22.0

27.0

31.0

37.0

41.0

43.5

22.0 - 27.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size highly
weathered shell fragments, strong HCI
reaction (with shells), weak HCI SP-SM
reaction (with soil)

-11.4 -

-16.4 -
27.0 - 31.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated 5 - 10% fine
gravel, estimated 5 - 10% shell
fragments, fine gravel as cemented
sands, coarse sand to fine gravel size
fresh to highly weathered shell
fragments, strong HCI reaction (with
shells and soil), moderate to strong
cementation

6
N

31.0 -37.0 fi: SILTY SAND, firiio/j
grained sand, moist, olive grayf,;t.
contains mica, weak HCI reaction,

SM

37.0 - 41.0 if: SILT, moist, olive gray,
contains mica, estimated <5% shell
fragments, firm, coarse sand size
highly weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil) ML

41.0 - 43.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction

SM

-20.4 -

- 25-

- 30-

-35-

I

S-8, SPT
3+9+12
REC=18", 100%

S-9, SPT
6+32+50
REC=18", 100%

UD-1, UNDIST
REC=24", 100%

S-10, SPT
3+6+11
REC=1 8", 100%

S-11, SPT
6+9+9
REC=18", 100%

UD-2, UNDIST
REC=24", 100%

S-12, SPT
5+7+11
REC=18", 100%

-26.4 -

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

23.5 - 28.5 ft:
switched to 6"
OD tricone bit
and reamed to
28.5 ft, greenish
gray fluid during
reaming

28.5 if:
Advanced 6"OD
tricone bit to 100
ft. 28.5 to 33.5 ft
interval difficult
drilling from 29 ft
30.5 ft, olive gray
fluid, thinned
fluid by adding
water
31.5 - 33.5 ft:
pushed pitcher
sampler: 24",
24" recovery
33.5 - 38.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

41.5 - 43.5 ft:
pushed pitcher
sampler: 24",
24" recovery

- 40 -

-30.4 -

-32.9 i43.5 - 47.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand size moderately weathered shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil)

-45-
SP-SM

(continued)



TEST Project:
hnabel BORING

Schnabel Engineering LOG

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

DEPTH
(ft)

MATERIAL DESCRIPTION SYMB

-4 QI .IJ
,+1.U 47.0 - 51.5 ft: SILTY SAND, fine

grained sand, moist, olive gray,
contains mica, estimated 5 - 10% shell
fragments, coarse sand to fine gravel
size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

OL ELEV
(ft)

-Jb.A

STRA
TUM

SAMPLING

DEPTH I DATA

SM

- 50

51.5

53.5

57.0

61.0

67.0

51.5 - 53.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,

moist, olive gray, contains mica, SP-SM
wcontains shell fragments, weak HCI
reaction, highly weathered shell CK-\fragments /

53.5 - 57.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand size highly SM
weathered shell fragments, strong HCI
reaction (with shells), weak HCI
reaction (with soil)

57.0 - 61.0 ft: SILT, moist, olive gray,"\
contains mica, strong HCI reaction-,"•-

61.0 - 67.0 ft: SILTY SAND, fine '"
grained sand, moist, olive gray,

-contains mica, contains shell
fragments, weak HCI reaction, coarse
sand size, highly weathered shell

- fragments ..

63.5 ft: Changes to estimated <5% .. .-shell fragments, coarse sand size SM A.
moderately weathered shell fragments,
strong HCI reaction (with shells), weak
HCl reaction (with soil)

-40.9
PP
PP
PP

-42.9

- 55

-46.4 -

58.5 - 61.5 ft:
thinned drilling
fluid by adding
water

- 60

-50.4 -

-56.4 -

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

61.5 ft: flushed
boring to remove
settled cuttings
61.5 - 63.5 Ift:
pushed pitcher
sampler: 24",
24" recovery

- 65

67.0 - 81.0 Ift: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm

ML

68.5 - 71.5 ft:
thinned drilling
fluid by adding
water

PP = 4.50 tsf.
PP = 4.50 tsf
PP = 4.50 tsf

71.5 - 73.5 ift:
pushed pitcher
sampler: 24", 24"
recovery

(continued)



TEST Project: CCNPP Subsurface Investigation
rnabel BORING Calvert County, Maryland

I Engineering LOG Bechtel Job No. 23257

SYMBOLI ELEV(ft) STRA
TUM

SAMPLING

DEPTH I DATA

'+9+11
REC=18", 100%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

grained sand, moist,
contains mica, weak

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf



TEST Project: CCNPP Subsurface Investigation Boring Number: B-771
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

Bottom ot boring at 1 Ou.u tt.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

Additional Remarks
71.5 - 78.5 ft: Cuttings contain silt and coarse sand sized shell fragments
78.5 - 81.5 ft: Cuttings contain coarse sand sized shell fragments, thinned drilling fluid by adding water and removing cuttings from
mud tub, pumped out all fluid in mud tub, mixed one bag of bentonite with 125 gallons of water to make new mud, circulated mud
through boring to clear cuttings

Please refer to original field log for End of Day groundwater observation depths

Q

Z0
U)

n.

w

I-

0

I•
Ui



TEST Project: CCNPP Subsurface Investigation Boring Number: B-772hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 5

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered • 7/29 8:38 AM 7.5' 7.5' ---

Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Track ATV); AWJ Rods Start of Day 7/30 8:00 AM 4.0' 24.0'

Method: 6-1/4" I.D. Hollow Stem Auger Completion 7/30 10:00 AM 3.2' 24.0' 1 537
3-1/2" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone Roller Bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/29/08 Finished: 7/30/08

Easting:960876.1 ft Northing:219323.9 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 10.6 (it) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

___ ___ ___ ____ ___ __ ' _ __ _ _ _ ___ ___ ___ ___ ___

0.2 NO.0 - 0.2 ft: Topsoil, organics, grass /-

0.2 - 2.0 It: FILL, sampled as sandy
lean clay, fine to medium grained sand,
subangular particles, moist, brown,
estimated 5 - 10% crushed stone, no

'\HCI reaction /
2.0

7.0

12.5

17.0

4
FI•L

FILL

2.0 - 7.0 ft: FILL, sampled as silty
sand, medium to coarse grained sand,
subangular particles, moist, orangish
brown, estimated <5% fine grav6l;-"
estimated <5% crushed stonen'ro HI6-1
reaction

10.4

8.6 -

3.6 -

-1.9

7.0- 12.5 ft: SILTY SAND, medium to
coarse grained sand, subangular

- particles, wet, orangish brown, no HCI
reaction, contains a 2 inch layer of
SANDY LEAN CLAY (CL), medium

- sand, moist brown at 8.1 ft

SM

10.0 ft: Changes to medium grained
sand, subrounded particles, estimated
<5% fine gravel

12.5 - 17.0 It: SILTY SAND, medium" grained sand, wet, gray, estimated 5 -
10% fine gravel, estimated <5% shell

. fragments, strong HCI reaction,
moderate cementation, coarse sand to
fine gravel size moderately to highly

- weathered shell fragments, fine gravel SM
as cemented sand

-5-

-10-

-15-

S-1, SPT
2+4+5
REC=1 2", 67%

S-2, SPT
5+14+19
REC=1 5", 83%

S-3, SPT
4+8+7
REC=1 5", 83%

S-4, SPT
woh+1 +1
REC=16", 89%

S-5, SPT
1+2+1
REC=I 1", 61%

S-6, SPT
9+10+11
REC=1 8", 100%

S-7, SPT
2+6+9
REC=I 1 ", 61%

0.0 It: Advanced
6 1/4" ID HSA to
to 9.0 It. at 0.0 to
2.5 It interval bit
chatter/auger
grinding from 0.0
to 5 It, brown
cuttings,
changes as
noted below, see
end of boring log
for addtional
remarks.
2.5 ft: Uniform
drilling
resistance,
smooth drilling

7.5 - 9.0 ft:
orangish brown
cuttings

9.0 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 38.5
It, mixed one bag
of bentonite with
125 gallons of
water for drilling
fluid
9.0 It: uniform
drilling
resistance,
smooth drilling,
brown drilling
fluid
13.5 - 18.5 ft:
brownish gray
fluid

-6.4 -
17.0 - 22.5 It: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, estimated <5% shell
fragments, coarse sand to fine gravel
size, highly weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

SP

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-772
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 5

DEPTH
(ft)

MATERIAL DESCRIPTION SYMB'OL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

SP

22.5

27.0'

32.5

37.0

41.5

43.5

22.5 - 27.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% fine
gravel, estimated <5% shell fragments,
strong HCI reaction, fine gravel as
cemented sands, fine gravel size
highly weathered shell fragments,
weak to moderate cementation

27.0 - 32.5 ft: SILTY SAND, fine
grained sand, moist, dark gray, S
estimated <5% fine gravel, estimated

<5% shell fragments, strong HCI
reaction, fine gravel as cemented
sands, coarse sand to fine gravel sized
fresh to highly weathered shell
fragments, moderate to strong ' -SM
cementation

32.5 - 37.0 ft: POORLY•GRADE-D)
SAND WITH SILT, fine grahned,sand
moist, olive gray, contains mica no
HCl reaction

SP-SM

37.0 - 41.5 if: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm

ML

41.5 - 43.5 if: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, no HCI reaction SM

-11.9

-16.4 -

-21.9

18.5 - 23.5 ft:
drilling fluid
cuttings contain
coarse sand
sized cemented
sands
(continued)

28.5 - 33.5 ft:
Uniform drilling,
smooth drilling
despite high blow
counts, drilling
fluid cuttings
contain coarse
sand sized
cemented sands
and coarse sand
size fresh shell
fragments

33.5 - 38.5 ft:
olive gray fluid,
drilling fluid
cuttings contain
coarse sized
fresh shell
fragments

38.5 ft: switched
to 6" O.D. tricone
roller bit and
advanced to 58.5
ft, reamed hole

41.5 - 43.5 ft:
pushed pitcher
sampler 24", 24
recovery
41.5 ft:
Advanced 6" OD
tricone bit:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

I--
<C

N
iz
UJ

w

>-
a-

CD

w

z

0~

0

C-

C)

L0

-26.4 -

-30.9

-32.9

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

43.5 - 56.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel
size moderately weathered ýshell
fragment, strong HCI reaction (with
shells), weak HCI reaction (with soil),
contains 0.25 inch of organics (wood)
at 44.4 Ift

SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-772
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257. Sheet: 3 of 5

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
I(if)

STRA SAMPLING
TUM DEPTH I DATA TESTS REMARKS

48.5 ft: Changes to estimated 5 - 10%
shell fragments, fresh to moderately
weathered shell fragments

51.5 ft: Changes to estimated <5%
shell fragments, moderately weathered
shell fragments, strong HCI reaction
(with shells and soil)

53.5 ft: Changes to estimated 5 - 10%
shell fragments, contains a 1.5 inch
layer of POORLY GRADED SAND
(SP) fine to medium sand at 52.6 ft,
coarse sand to fine gravel size fresh to
highly weathered shell fragments,
strong HCI reaction (with shells), weak

\HCI reaction (with soil)

- 50 -

S55*-

HI
I56.0

58.5

62.5

67.5

56.0 - 58.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reactior

/
58.5 - 62.5 ft: SILT WITH SANb-Dfirie
grained sand, moist, olive~i-''X'K
contains mica, strong HCi'readtion,
firm

S-13, SPT
7+8+12
REC=18", 100%

UD-2, UNDIST
REC=1 3.5", 56%

S-14, SPT
4+8+12
REC=18", 100%

UD-3, UNDIST
REC=24", 100%

S-15, SPT
9+10+11
REC=18", 100%

S-16, SPT
6+7+11
REC=18", 100%

S-17, SPT
8+10+12
REC=18", 100%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

48.5 ft: removed
cuttings from
mud tub, added
75 gallons of
water and half a
bag of bentonite
to make drilling
fluid
51.5 - 53.5 ft:
pushed pitcher
sampler 24",
13.5" recovery,
sample placed in
jar and labeled
as UD-2

56.5 - 58.5 ft:
pushed pitcher
sampler 24", 24"
recovery
56.5 ft: switched
to 3-1/2" OD
tricone roller bit
and advanced to
100 ft, 56.6 to
63.5 interval,
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

68.5 - 70.0 It:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

60-

62.5 - 67.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, fine gravel size moderately
weathered shell fragments, strong HCI
reaction (with shells), weak HCI
reaction (with soil) 65-

67.5 - 77.0 ft:SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction

7
70-

6 S-18, SPT

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-772
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

SM

77.0

87.0

100.0

77.0 - 87.0 ft: SILT, moist, olive gray,
contains mica, strong HCI reaction,
firm

83.5 ft: Changes to weak HCI reacti on

, r

-66.4 -

-75-

- 80 -

85-

-90-

95 -

5+6+8
REC=18", 100%

S-19, SPT
7+8+9
REC=18", 100%

S-20, SPT
9+10+14
REC=18", 100%

S-21, SPT
7+8+9
REC=1 8", 100%

S-22, SPT
8+10+11
REC=18", 100%

S-23, SPT
9+10+12
REC=18", 100%

73.5 ft: Circulate
drilling fluid to
remove cuttings
that settled
overnight

83.5 - 85.0 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

93.5 - 98.5 ft:
thinned drilling
fluid by adding
water

-76.4 -
87.0 - 100.0 ft: SANDY Stl"T;,fi6e
grained sand, moist, olive gra'y1
contains mica, weak HCI reaction, firm

98.5 ft: Changes to strong HCI reaction

ML

7

.A

(continued)

-~q4-.~ '.-1flhJ-~-~ ... _________________ __________________

(continued)
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Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

bottom ot boring at 1 UU.U tt.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarily
imply artesian conditions.
Additional Remarks
41.5 ft: Attempt to lower pitcher sampler, but rods got hung up at about 11.0 ft, attempt to clear augers with 6" OD tricone bit with
no success, advanced 6 1/4" ID HSA to 24 ft to case off the zone where the pitcher sampler was getting hung up, thinned drilling
fluid by adding water, reamed boring with 6" OD tricone bit to 41.5 ft Please refer to original field log for End of Day groundwater
observation depths.

0.

w&

H)

H

uJ

M

0

0
Z
2

0.
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C TEST Project: CCNPP Subsurface Investigation Boring Number: B-773Ahnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 6
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Connelly

Schnabel Representative: K. Bell

Equipment: CME-75 (Truck); AWJ Start of Day V 8/8 7:00 AM 2.0' 8.5'

Method: 6-1/4" I.D. Hollow Stem Auger, End of Day ' 8/8 1:45 PM 1.5' 8.5' --
6" O.D. Tri-cone roller bit

Start of Day ' 8/11 9:00 AM 6.0' 8.5' 30.0'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 8/7/08 Finished: 8/12/08 . End of Day W 8/11 5:15 PM 1.5' 8.5' ---

Easting:961053ft Northing: 219234ft Startof Day ' 8/12 7:30AM 10.0' 8.5' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 8± (ft) Total Depth: 150.0 ft Completion • 8/12 2:30 PM 6.0' 8.5'

DEPTH
(ft) IMATERIAL DESCRIPTION SYMBOL ELEV

(ft)
STRA SAMPLING
TUM DEPTH DATA TESTS REMARKS

0.0 - 18.0 ft: POORLY GRADED
GRAVEL WITH SAND, fine to coarse
gravel, angular to subangular particles,
wet, light gray, contains shells, hard,
fine to coarse sand, subrounded to
subangular coarse sand, strong
cementation with gravel, strong HCI
reaction (with soil)

-5-

0.0 fl: see boring
log B-773 for
accurate
lithologic.
divisions,
complete
intermediate
descriptions and
additional
remarks;
lithologic
divisions shown
here may not
reflect actual
boundaries

13.0 - 15.0 fl:
pushed pitcher
sample 24", 24"
recovery
13.0 ft: advanced
6" OD tricone
roller bit to 150 ft

GP

-10-

IUD-1, UNDIST
REC=24", 100%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

-15-

18.0 18.0 - 28.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains shells, strong HCI
reaction (with shells), weak HCI
reaction (with soil)

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773A
hnab BORING Calvert County, Maryland Sohnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SM I
28.0

37.0

2 0.1
28.0 - 37.0 ft: SANDY SILT, fine
grained sand, moist, olive gray and
grayish green, contains shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil)

- 25 -

- 30 -

- 35 -

ML

I

UD-2, UNDIST
REC=1 5.5", 65%

UD-3, UNDIST
REC=19", 79%

UD-4, UNDIST
REC=24", 100%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

13.0 - 23.0 ft: rig
chatter from 13
to 18 ft (possible
cemented
sands), smooth
drilling from 18
to 19 ft, rig
chatter and hard
drilling from 19 to
20 ft (possible
cemented sand),
smooth drilling
from 20 to 23 ft;
changes as
noted below
(continued)
23.0 - 25.0 ft:
pushed pitcher
sample 24",
15.5" recovery
23.0 - 33.0 ft:
uniform drilling
resistance,
smooth drilling
harder drilling at
26.5 ft, slight rig
chatter at 28 ft
(possilbe shells),
smooth drilling
25 ft to 33 ft, light
gray drilling fluid

33.0 - 35.0 ft:
pushed pitcher
sample 24", 19"
recovery
33.0 - 43.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

43.0 - 45.0 ft:
pushed pitcher
sample 24", 24"
recovery

-29.1 -
37.0 - 72.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains shell fragments, weak
HCI reaction

- 40 -

SM

I- 45 -

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773A
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

63.0 ft: Changes to dark olive gray,
strong HCI reaction

SM

- 50-

- 55-

-. 60-

- 65 -

- 70 -

IUD-5, UNDIST
REC=24", 100%

UD-6, UNDIST
REC=24", 100%I

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf

43.0 - 53.0 if:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid, cuttings
observed are
clumpis of silty
sand, fine to
medium sand
(continued)

53.0 - 55.0 if:
pushed pitcher
sample 24", 24"
recovery
53.0 - 63.0 if:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid, cuttings
observed are
clumps of silty
sand, fine to
medium sand
and shells

63.0 - 65.0 ft:
pushed pitcher
sample 24", 24"
recovery
63.0 - 73.0 ft:
cuttings
observed are
silty sand, fine to
medium sand

72.0 4 -4~.&I~ -64.1 -
72.0 - 92.0 if: SANDY ELASTIC SILT,
fine grained sand, moist, grayish
green, contains mica, weak HCI
reaction

MH

M UD-7, UNDIST
REC=24", 100%

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773A
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

'C
NMH

83.0 ft: Changes to olive green and
grayish green

- 75 -

- 80 -

- 85 -

- 90 -

- 95 -

-100-

I

I

PP > 4.50 tsf

UD-8, UNDIST
REC=19", 79%

UD-9, UNDIST
REC=21", 88%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

73.0 - 75.0 ft:
pushed pitcher
sample 24", 24"
recovery
(continued)

83.0 - 85.0 ft:
pushed pitcher
sample 24", 19"
recovery
83.0 - 93.0 ft:
olive gray and
grayish green
drilling fluid,
cuttings
observed are
clumps of silty
sand fine sand

93.0 - 95.0 ft:
pushed pitcher
sample 24", 24"
recovery
93.0 - 103.0 if:
smooth and easy
drilling, olive gray
drilling fluid,
sandy silty fine to
medium sand
cuttings

92.0 i i -84.1 -
92.0 - 101.0 if: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction

I
ML

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(f)(ft)V TUM DEPTH IDATA

0u I.u - 1. ftU": SILI Y SAND, fine
grained sand, moist, olive gray,
contains shells, contains mica, weak
HCI reaction

C,

/ .,

I-105-

-110-

-115

-120-

I

UD-lO, UNDIST
REC=24", 100%

UD-11, UNDIST
REC=22", 92%

UD-12, UNDIST
REC=23", 96%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

103.0 - 105.0 ft:
pushed pitcher
sample 24", 24"
recovery
103.0 - 113.0 Ift:
smooth drilling

113.0 - 115.0 ift:
pushed pitcher
sample 24", 22"
recovery
113.0 - 123.0 ft:
silty sand fine to
medium sand
cuttings

123.0 - 125.0 ift:
pushed pitcher
sample 24", 23"
recovery
123.0 - 136.0 ift:
dark olive gray
drilling fluid

121.0 113.1-I 121.0 - 134.0 it: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCl reaction

ISM

-125-

fy~~fn,,rI I. I I I______ I__

InontinueM



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL ELEVI (ft) STRA SAMPLING
TUM DEPTH I DATA

130.0 ft: Changes to fine to medium
grained sand

134.0 - 150.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

Bottom of Boring at 150.0 ft.
Boring backfilled with cuttings upon completion.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 9
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved
Contractor Foreman: M. Lark Encountered 7/24 7:00 AM 5.0' 4.0' I---
Schnabel Representative: W. Bradfield

Equipment: Diedrich D-50 (Track ATV); AWJ Rods Start of Day '" 7/28 8:20 AM 6.5' 9.0 I

Method: 4-1/4" I.D. Hollow Stem Auger, Start of Day V 7/29 7:20 AM 0.4' 9.0'
3-1/2" O.D. Tri-cone roller bit SatoDy 72 7:0M .4 90

Completion _ 7/30 8:45 AM 8.4' 9.0' ---
Hammer Type: Auto Hammer (140 Ib) _

Dates Started: 7/24/08 Finished: 7/30/08

Easting: 961045.9 ft Northing: 219241.3 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 7.9 (ft) Total Depth: 165.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

- 0.0 - 0.3 ft: Rootmat and topsoil0.3

2.0-

4.5

0.3 - 2.0 ft: FILL, sampled as clayey
sand with gravel, fine to coarse grained
sand, subrounded to subangular
particles, moist, orangish brown with
light brownish yellow, estimated 15 -
25% crushed stone, estimated <5% f
roots, no HCI reaction, coarse sand
crumble, fine gravel fracture

2.0 - 4.5 ft: PROBABLE FILL, samled
as clayey sand, fine to mediumrgrained-
sand, moist, light brownish yelo'wi*ltW'
bands of light orangish brown-,
estimated <5% grass, round ne'd',
gravel, alternating color'ffrom 0.,13 -\ 0.5 ft with 0.13 - 0.5 inchW:i4lnk layer of
sandy clay, fine sand, moist/light gray,
stratified

4/

SFILL

7.6

5.9

xS-1, SPT
2+7+8
REC=8", 44%

4.5 - 7.0 ft: PROBABLE FILL, sampled
as clayey sand, fine to medium grained
sand, wet, light gray, no HCI reaction,
stratified 0.5 inch with bands of light
brownish yellow and light orangish
colors

FILL

7.0 -I--

3.4

0.9 -

-1.6

7.0 - 9.5 ft: PROBABLE FILL, sampled
as clayey sand, fine to medium grained
sand, wet, light yellowish brown with
mottles of light orangish brown, no HCI
reaction, light gray, sandy lean clay
pockets 0.25 - 0.5 inch thick

-5-

-10-

x

S-2, SPT
2+3+5
REC=1 5.5", 86%

S-3, SPT
1+1+1
REC=18", 100%

S-4, SPT
WOH+18
REC=15", 83%

S-5, SPT
WOH+1+12
REC=9", 50%

S-6, SPT
5+17+27
REC=13", 72%

0.0 - 2.5 ft:
advanced 4 1/4"
ID HSA to 9 ft
0.0 - 2.5 ft:
uniform drilling
resistance,
smooth drilling,
minor grinding on
fine gravel,
orangish brown
cuttings;
changes as
noted below, see
end of boring log
for additional
remarks.
2.5 - 5.0 ft: light
brown cuttings
5.0 - 7.5 ft: driller
advanced in 1st
gear to maintain
borehole
integrity, light
yellowish brown
cuttings

7.5 - 9.0 ft: light
brownish gray
cuttings

9.0 fl: pulled out
4 1/4" ID HSA,
installed 6" ID
PVC casing into
borehole and
grouted annulus
9.0 ft: switched to
3 1/2" OD tricone
roller bit (mud
rotary) and
advanced to 165
ft, mud mix:
50bs bentonite
powder to 100
gallons of water
9.0 - 10.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

FILL

9.5

11.2

12.0 -

9.5 - 11.2 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained
sand, subrounded particles, wet, gray, SP-SM
no HCI reaction, homogenous
structure, coarse sand crumbles

11.2 - 12.0 ft: SILTY SAND, fine to
coarse grained sand, angular to
subrounded particles, wet, light gray
with streaks of white, estimated 15 -
25% cemented sands, estimated 5 -

II10% shell fragments, no HCl reaction,
medium to coarse sand sized,
moderate to highly weathered shell
f fragments, with fine gravel and some
medium to coarse sand cemented
ands or shells

SM

SM

-3.3

-4.1 -

12.0 - 15.9 ft: SILTY SAND, fine to
coarse grained sand, angular to

(continued)



TEST Project: CCNPP Subsurface Investigation Born Number: B-773
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 9

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH DATA
TESTS REMARKS

15.9

19.5

24.5

29.0

34.0

subangular particles, light gray with
streaks of white, estimated 30 - 45%
shell fragments, estimated 30 - 45%
cemented sands, angular fine gravel,
medium to coarse sand and fine gravel
size fresh to highly weathered shell
fragments, coarse to fine gravel size
cemented sand, strong HCI reaction
(with shells), no HCI reaction (with
soil), strong HCI reaction (with
cemented sands), moderate to strong
cementation
15.0 ft: Changes to contains fine to
coarse gravel

SM J- -8.0 -

SP-SM

-7, SPT
5+6+6
EC=16", 89%

-8, SPT
+12+19
EC=18", 100%

15.9 - 19.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray with
streaks of white, estimated 5 - 10%
shell fragments, medium to coarse
sand size highly weathered to fresh
shell fragments, strong HCI reaction
(with shells), no HCI reaction (with soil)

-11.6

- 20

19.5 - 24.5 ft: SILTY SAND, fine to
medium grained sand, moist, gray with
streaks of white, estimated 5- 10%

.shell fragments, estimated 5 - 10% 0-.
cemented sands, weak cementation,
moderate to highly weathered shell-
fragments, fine gravel sized em ented
sands, strong HCI reaction (i t•i.,..,
shells), weak HCI reaction (with soil
and cemented sands)

SM

10.0 - 11.2 ft: jar
labeled as S-5A
11.2 - 11.5 ft: jar
labeled as S-5B
11.5 ft: harder
drilling with slight
rig chatter, light
brownish gray
drilling fluid
11.8 ft: softer
drilling, uniform
drilling resistance
12.5 - 15.0 ft:
intermittent hard
and soft drilling
with rig chatter
light gray drilling
fluid
15.0 - 15.9 ft: jar
labeled as S-7A
15.0 - 19.0 ft:
uniform
resistance,
smooth drilling
15.9 - 16.5 ft: jar
labeled as S-7B
19.5 - 20.0 ft:
slightly harder
drilling with rig
chatter
20.0 - 25.0 ft:
uniform drilling
resistance,
smooth drilling

26.8 - 27.4 ft:
slightly harder
drilling with rig
chatter

30.0 - 35.0 ft:
smooth drilling,
uniform drilling
resistance

24.5 - 29.0 ft: CLAYEY'SAND fih to
medium grained sand, m6istýgr'ay with
streaks of white, estimated 5 N-",1'0%
shell fragments, estimated <5%
cemented sands, weak cementation,
moderate to highly weathered shell
fragments, coarse sand to fine gravel
sized cemented sands, strong HCI
reaction (with shells and cemented SC
sands), weak HCI reaction (with soil)
25.8 if: Changes to estimated 30 - 45%
shell fragments

29.0 - 34.0 ft: SILTY SAND, fine
grained sand, moist, dark grayish
green with speckles of light brownish
white, estimated <5% shell fragments,
coarse sand to fine gravel sized highly
weathered to fresh shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)

SM

-16.6

-21.1 -

- 25 -

- 30-

- 35-

",100%

T

.5", 92%

-26.1 -
34.0 - 38.5 ft: SANDY SILT, fine to
medium grained sand, moist, grayish
green, weak HCI reaction, firm,
homogenous structure

ML

(continued)
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Calvert County, Maryland
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I Boring Number: B-773
Schnabel No.: 06120048
Sheet: 3 of 9

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

11, SPT
6+8
EC=18", 100%

ML

-30.6
38.5 - 44.0 ft: SILTY SAND, fine to
medium grained sand, moist, grayish
green with speckles of light brownish
white, estimated <5% shell fragments,.
homogenous structure, medium to
coarse sand sized fresh to moderately
weathered shells, strong HCI reaction
(with shells), no HCI reaction (with soil)

40.

Z
SM

18", 100%

35.0 - 40.0 ft:
gray drilling fluid
(continued)

45.0 - 50.0 ft:
light grayish
green drilling
fluid

44.0

49.0

54.0

-36.1 -
44.0 - 49.0 ft: SILTY SAND,fine't6,
medium grained sand, w6t~gra~ishi/
green with speckles of,!hWte, estirmated
5 - 10% shell fragments contain's,
mica, medium sand to fine gravel sized
shell fragments, fresh to highlý'
.weathered shell fragments, strong HCI
reaction (with shells), weak HCl
reaction (with soil)

-45 -

SM

!EC=17", 94%

-14, SPT
+4+6
tEC=18". 100%

-41.1 -
49.0 - 54.0 ft: SILTY SAND, fine
grained sand, moist, olive gray with
streaks of white, estimated <5% shell
fragments, moderately to highly
weathered shell fragments, strong HCI
reaction (with shells), weak to strong
HCI reaction (with soil)

50.

SM

-I. *1 -46.1 -
54.0 - 59.0 ft: SILTY SAND, fine
grained sand, moist, olive gray with
speckles of white, estimated <5% shell
fragments, contains mica, highly
weathered shell fragments, strong HCI

SM

(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTHj DATA

SK A4+5+7
reaction (with shells), weak to strong
HCI reaction (with soil) 18",

59.0 - 74.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
homogenous structure

100%

60.9 ft: Changes to with streaks of
white, estimated <5% shell fragments,
highly weathered shell fragments,
strong HCI reaction (with shells)

60.0 - 65.0 ft:
clumps of fine
silty sand, fine to
medium sand
and medium
sand sized shell
fragments

65.0 ift: Changes to fine gr.ained~sand,
moist, olive gray, contains mica,,weak
HCI reaction, homogenous structure 100%

111%

74.0 - 94.0 ft: SANDY ELASTIC SILT,
fine grained sand, moist, grayish
green, contains mica, strong HCI
reaction, hard, homogenous structure

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 9

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH[ DATA

80.0 if: Changes to weak HCI reaction
- 80-

-85-MH

7

REC=18", 100%

S-20, SPT
4+7+8
REC=18", 100%

S-21, SPT
4+5+7
REC=18", 100%

S-22, SPT
REC=18", 100%

S-23, SPT
7+7+9
REC=18", 100%

75.0 - 80.0 ft:
greenish gray
drilling fluid,
cuttings consist
of clumps of fine
sandy silty /silty
sand, fine to
medium sand
and few medium
sand sized shell
fragments
(continued)

1

85.0 - 90.0 ft:
cuttings contain
large clumps
(1-3") of fine
sandy silt, fine to
medium sand
and some
medium sand
sized shell
fragments

90.0 - 95.0 ft:
cuttings contain
clumps of fine
sandy silt/silty
sand, fine to
medium sand
and medium
sand sized shell
fragments

- 90 -

- 95 -

94.0 4 i RF -86.1 -
94.0 - 99.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
lensed, with 0.25 - 0.5 inch pockets of
FINE SANDY SILT (ML)

SM

(continued)
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MATERIAL DESCRIPTION SYMBOL ELEVI (ft)
STRA SAMPLING
TUM DEPTH I DATA TESTS REMARKS

-U1.1 -
99.0 - 108.5 ft: SILTY SAND, fine
grained sand, moist, olive gray with
speckles of white, estimated <5% shell
fragments, contains mica, weak HCI
reaction, homogenous structure, fine
sand sized moderately to highly
weathered shell fragments, difficult to
differentiate HCl reaction between soil
and shell fragments

N

105.0 ft. Changes to highlyweathered
shell fragments, strong•-Cl irati• n
(with shells), weak HCI r'4gtione Oith
soil)

y

-100-

-105-

-110-

18", 100%

100%

100.0 - 105.0 ft:
cuttings contain
fine to medium
sand, clumps of
fine silty
sand/sandy silt
and fine to
medium sand
sized shell
fragments

111.5 - 113.5 ft:
softer drilling,
faster
penetration rate,
greenish gray
drilling fluid

113.5 - 115.0 ft:
slightly harder
drilling with
uniform drilling
resistance,
smooth drilling

108.5

114.0

-100.6
108.5 - 114.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
homogenous structure

100%

114.0 - 119.0 ft: SILTY SAND, fine to
medium grained sand, wet, olive gray
with speckles of light brownish white,
estimated 5 - 10% shell fragments,
lensed, medium sand to fine gravel
size moderately weathered to fresh
shell fragments, strong HCI reaction

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS(ft) (ft) TUM DEPTH I DATA

(with shells), no HCI reaction (with
soil), 0.5 inch pockets of SANDY SILT
(ML)

SM

119.0 -111.1
119.0 - 138.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains mica, no HCl reaction,
homogenous structure

125.0 ft: Changes to fine g h5e ad
weak HCI reaction

135.0 ft: Changes to no to weak HCI
reaction

-120-

-125-

-130-

-135-

7

3
SM

S-28, SPT
3+3+7
REC=18", 100%

S-29, SPT
3+4+6
REC=18", 100%

S-30, SPT
3+5+8
REC=18", 100%

S-31, SPT
3+5+9
REC=18", 100%

120,0 - 125.0 ft:
cuttings contain
fine to medium
sand and fine to
medium sand
sized shell
fragments, some
< 1 clumps of
fine sandy silt

125.0 - 130.0 ft:
grayish green
drilling fluid

130.0 - 135.0 ft:
greenish gray
drilling fluid,
cuttings consist
of fine to medium
sand with minor
clumps of fine
silty sand/sandy
silt, trace amount
of fine to medium
sand sized shell
fragments

135.0 - 140.0 fit:
grayish green
drilling fluid

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

135.0 - 140.0 ft:
grayish green

SM drilling fluid
(continued)

138.0 - _ _ _--130.1 -
138.0 - 144.0 ft: SILTY SAND, fine
grained sand, moist, grayish green with
speckles of white, estimated <5% shell
fragments, contains mica, weak HCI
reaction, homogenous structure, fine to
medium sand sized highly weathered
shell fragments -- ~-140- -

S-32, SPT 140.0 - 145.0 ft:
5+6+10 cutting consist of
REC=18", 100% fine to medium

SM - sand sized shell
fragments, trace
small (<3/4")
clumps of fine
sandy silt

144.0 144.0-165.0 ft: SILTY SAND, fine

grained sand, moist, grayish green,ý
contains mica, weak HCI reaction
homogenous structure -145--

S-33, SPT
4+7+8
REC=1 8", 100%

S-34, SPT
4+7+9

a. REC=18", 100%

S-150-
SM 150.0 ft: test

boring completed
to plan depth of

3 150 ft; upon
completion of

q- boring, reamed
o) to 165 ft with 5"
oO.D. tricone

roller bit

,UJ

'a',

0- - -155-
CD.4z° .. !

'a 7

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEv STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

-160-

SM

165.0

Bottom of Boring at 165,0/ft7,"N
NOTE: No groundwater measurements taken 7/24 (end of day) or 7/25 (start of day) due to PVC grouting activities.
Upon removal of 4 1/2",I.D.,HSA, 6" I D. pvc pipe installed to 9.0 ft as per specification and annular space filled with grout.
Drilling commenced following pvc pipe using 3 1/2" OD. tricone roller bit to 165.0 ft.
Upon completion of boring, reamed hole with 5" O.D. tricone roller bit to 165.0 ft to meet specification for downhole geophysical
logging equipment (with 15 ft of overdrill for "rat-hole" to accomodate geophysical probe.
Performed downhole geophysical logging upon completion of ream.



e TEST Project: CCNPP Subsurface Investigation Boring Number: B-774hnab BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 8

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: M. Lark Encountered _ 7/30 2:01 PM 13.0' 11.5' ---
Schnabel Representative: W. Bradfield

Equipment: CME-75 (ATV); AWJ Rods Start of Day V 7/31 7:48 AM 6.0' 13.5' ---

Method: 6-1/4" I.D. Hollow Stem Auger Start of Day 8/1 7:25 AM 6.5' 13.5' ---
3-1/2" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone roller bit Start of Day V 8/4 9:15 AM 7.5' 13.5' ---

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/30/08 Finished: 8/7/08

Easting: 96i000.5 ft Northing: 219196 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 10.1 (ft) Total Depth: 150.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) N .YMBO (ft) TUM DEPTH DATA

0.3 0.0 - 0.3 ft: Topsoil

2.0 -

0.3 - 2.0 ft: FILL, sampled as clayey
sand with gravel, fine to coarse grained
sand, angular to subrounded particles,
moist, brown with mottles of reddish
brown, estimated 5 - 10% crushed
stone, no HCl reaction, fine to coarse,\ gravel, rounded to angular gravel,
coarse sand crumble, fine to coarse.
gravel fracture 4 M
2.0 - 5.0 ft: FILL, sampled aspoorly.
graded sand with clay, medium grained
sand, subangular to rounded-partcies,
moist, yellowish red with,mottles ,of Q
grayish yellow, no HChrerction, coarse
sand fractures .

FILL

9.8

8.1 -

5.1

3.1

7
5.0 - 7.0 ft: FILL, sampled as clayey
sand with gravel, medium to coarse
grained sand, rounded to angular
particles, moist, reddish brown, no HCI
reaction, rounded coarse gravel,
coarse sand and gravel fracture,
gravel ius quartzite at top of sample

FILL I7.0

11.5

13.4

14.5

7.0 - 11.5 ft: FILL, sampled as clayey
sand, fine to medium grained sand,
moist, light yellowish brown with bands
of light gray, no HCl reaction, lensed,
clay lense is light gray, 3/4" fine to
medium sandy lean clay pocket @ 8.1

FILL

9.5 ft: Changes to fine to coarse
grained sand, rounded particles, light
red and light brown, interbeds sandy
lean clay interbeds, fine to medium
sand, moist, light gray no HCI reaction,
very soft (1 to 3 inch thick)

5

-10-

S-i, SPT
2+7+10
REC=1 5", 83%

S-2, SPT
6+10+9
REC=1 3", 72%

S-3, SPT
8+9+7
REC=5", 28%

S-4, SPT
2+7+9
REC= 1 ", 61%

S-5, SPT
1+1+1
REC=9", 50%

UD-1, UNDIST
REC=19", 99%

S-6, SPT
38+50/1.5"
REC=7", 97%

0.0 ft: advanced
6 1/4" ID HSA to
13.5 ft
0.0 - 2.5 ft: hard
drilling significant
rig chatter, brown
and yellowish
cuttings;
changes as
noted below, see
end of boring log
for addtional
remarks
2.5 - 5.0 ft:
uniform drilling
resistance,
smooth drilling,
yellowish red
cuttings
5.0 - 7.5 ft: very
hard drilling, slow
penetration rate,
significant
grinding, reddish
brown cuttings

7.5 - 10.0 ft:
uniform drilling
resistance,
smooth drilling,
light red cuttings

11.5 - 13.1 ft:
pushed shelby
tube 19", 19"
recovery
11.5 - 13.5 ft: at
13.4 ft, hard
drilling with rig
chatter
13.1 - 13.4 ft: jar
labeled as S-6A
13.4 - 13.7 ft: jar
labeled as S-6B

11.5- 13.4 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray with speckles
of white, estimated 5 - 10% shell
fragments, medium sand size
moderately weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil) F
13.1 ft: Changes to estimated <5%
shell fragments

SP-SM

/2

-1.4

-3.3

-4.4

7

I
PP = 0.00 tsf
PP = 0.00 tsf
PP = 0.00 tsf

SP-SM

13.4 - 14.5 ft: POORLY GRADEDSAND WITH SILT AND GRAVEL fine SC
- - ' ______ SJh1 .3 A

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKSMT A D(ft) TUM DEPTH I DATA

16.5

20.0-

21.5

25.0-

27.0-

to coarse grained sand, angular to
subrounded particles, wet, gray and
light gray, estimated 50 - 100%
cemented sands, estimated 30 - 45%
shell fragments, angular fine to coarse
gravel, coarse sand to coarse gravel
sized cemented sands, medium sand
to fine gravel sized moderately
reaction (with shells and cemented

sands), no HCl reaction (with soil),
Ioderate to strong cementation SM

SC

14.5 - 16.5 ft: CLAYEY SAND, fine to
coarse grained sand, angular particles,
wet, light gray with mottles of dark
gray, estimated 30 - 45% cemented
sands, estimated 30 - 45% shell
fragments, moderate cementation,
subangular to angular fine to coarse
gravel, coarse sand to coarse gravel
as cemented sands, medium to fine
gravel sized shell fragments, strong
HCI reaction (with cemented shells and
sand), no HCI reaction (with soil) I.

16.5 - 20.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray with
speckles of white, estimated 15 - 25%\
shell fragments, medium sand to fine
gravel sized moderately weathered to
fresh shell fragments, strong HbC )I 4
reaction (with shells), no HCl'reaction'
(with soil)
18.5 ft: Changes to withstreaks of
white, estimated 5 - 100 1cemente1

sands, medium to coarsesand sized
highly weathered shell fragments,
coarse sand to fine gravel sized
cemented sands, weak HCl reaction
(with cemented sands), weak to
moderate cementation

/

SM

r

-6.4

- -9.9--

-11.4

-- 14.9-

-16.9 -

-- 24.9-

20-4-

I
S-7, SPT
7+24+32
REC=14", 78%

UD-2, UNDIST
REC=16.5", 69%

S-8, SPT
3+6+10+.
REC=1 1", 61%

S-9, SPT
7+11+12
REC=1 1.5", 64%

UD-3, UNDIST
REC=23", 96%

20

SM

x
I

7
20.0 - 21.5 ft: SILTY SAND, fine to
medium grained sand, moist, gray with
streaks of white, estimated 15 - 25%
shell fragments, estimated <5%
cemented sands, weak cementation,
highly to moderately weathered shell
fragments, coarse sand sized
cemented sand, strong HCI reaction
(with shells), weak HCI reaction (with

mented sands)

21.5 - 25.0 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
angular to subangular particles, moist,
gray with mottles of white, estimated
30 - 45% shell fragments, estimated 30
- 45% cemented sands, coarse sand to
coarse gravel cemented sands,
medium sand to fine gravel size highy
weathered shell fragments, strong HCI
reaction (with shells and cemented
sands), weak HCI reaction (with soil),
coarse sand to coarse gravel and
some medium sands are either
cemented sands or shell fragments,

eak to strong cementation
23.5 Ift: Changes to with streaks of
hite

- 25 -

- 30 -

- 35 -

S-10, SPT
19+32+19
REC=14", 78%

S-11, SPT
5+5+11
REC=1 7", 94%

S-12, SPT
2+3+2
REC=18", 100%

S-13, SPT
3+3+6
REC=1 7", 94%

UD-4, SPT
REC=23", 96%

S-14, SPT
6+7+11
REC=18", 100%

PP = 0.50 tsf
PP = 0.50 tsf
PP = 0.75 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP = 3.50 tsf
PP = 3.50 tsf
PP = 4.00 tsf

13.5 1t: switched
to 6" OD tricone
roller bit (mud
rotary) and
advanced to 53.5
Ift; 35 lbs
powdered
bentonite to -
100 gals water
13.5 - 15.0 Ift:
very hard drilling
with rig chatter,
light brown
drilling fluid
15.0 - 16.5 Ift:
very hard drilling
with rig chatter,
light grayish
white drilling fluid
16.5 - 18.5 ft:
pushed pitcher
sample 24",
16.5" recovery
(bottom 0.5 inch
deformed)
16.5 - 20.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid
21.5 - 23.5 Ift:
pushed pitcher
sample 24"; 23"
recovery
21.5 - 25.0 ft:
hard drilling with
some chatter
25.0 - 27.5 ft:
uniform drilling
resistance,
smooth drilling,
light brownish
white drilling fluid

31.5 - 33.5 Ift:
pushed pitcher
sample 24"; 23"
recovery

SM

SM

25.0 - 27.0 Ift: SILTY SAND, fine to
medium grained sand, moist, grayish
green with streaks of light brownish
white, estimated 15 - 25% shell35.0-h r f r I I
(continued)
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DEPTH
(ft) MATERIAL DESCRIPTION SYMBOLI ELEV(ft) STRA

TUM
SAMPLING

DEPTH DATA
TESTS REMARKS

fragments, estimated <5% cemented
sands, light brownish white and white
shell fragments, medium to coarse
sand sized highly to moderately
weathered shell fragments, fine gravel
sized cemented sands, strong HCI
reaction (with shells), weak HCI
eaction (with cemented sands and
soil)

38.4

39.5

41.5

27.0 - 35.0 ft: SILTY SAND, fine
grained sand, moist, gray with streaks
of white, estimated 5 - 10% shell
fragments, medium to coarse sand
sized highly to moderately weathered
shell fragments, weak HCI reaction
(with shells), strong HCI reaction (with
shells), contains 1 "thick lense of
SANDY SILT (ML), fine sand, gray,
very soft at 28.1
29.5 ft: Changes to fine to medium
grained sand, gray with speckles of
white, estimated <5% shell fragments,
moderately weathered to fresh shell
fragments,
31.2 ft: Changes to gray with streaks of
white, estimated 15 - 25% shell
fragments, highly to moderately
weathered shell fragments
31.5 ft: Changes to gray with specks
of white, estimated <5% shell/" )2'-
fragments, no HCI reaction with odi"--
33.5 ft: Changes to grayish-green with
speckles ofmwhited estiated<size •dsigly
fragments medoum h saiszed highly
to moderatly weathered shellIK/
Fragments

35.0 - 38.4 ft: SILTY SAND, fine to
medium grained sand, moist, grayish
green, contains mica, no HCI reaction,
homogenous structure

38.4 - 39.5 ft: SANDY LEAN CLAY,
Fine grained sand, moist, grayish green
Nith speckles of light brown, estimated
<5% shell fragments, hard,
homogenous structure, medium sand
sized moderately weathered to fresh
shell fragments, contains mica, strong
HCI reaction (with shells), weak HCI
reaction (with soil)

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

37.5 - 38.4 ft: jar
labeled as S-16A
37.5 - 40.0 if:
light greenish
gray drilling fluid
38.4 - 39.0 ft: jar
labeled as S-16B

41.5 - 43.5 ft:
pushed pitcher
sample 24"; 24"
recovery

51.5 - 53.5 ft:
pushed pitcher
sample 24"; 24"
recovery

53.5 ft: switched
to 3 1/2" OD
tricone roller bit
and advanced to
81.5 ft, uniform
drilling
resistance,

39.5 - 41.5 ft: SILTY SAND, fine
grained sand, moist, grayish green,
contains mica, homogenous structure,
no to weak HCI reaction

41.5 - 51.5 ft: SILTY SAND, fine
grained sand, moist, grayish green with
streaks of brownish white, estimated
<5% shell fragments, homogenous
structure, highly weathered shell
fragments, strong HCI reaction (with
shells), no HCI reaction (with soi)
43.5 ft: Changes to fine grained sand,
with speckles of light brownish white,
contains mica, weak HCI reaction (with
soil)
44.3 ft: Changes to estimated 5 - 10%
shell fragments, medium to coarse
sand sized moderately to highly
weathered shell fragments
45.0 ft: Changes to estimated <5%
shell fraoments
(continued)
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57.0 -

62.0 -

67.0 -

75.4

47.5 ft: Changes to fine to medium
grained sand, grayish green with
:streaks of white, estimated 5 - 10%
shell fragments, white shell fragments,

|highly weathered to fresh shell
1fragments
50.0 ft: Changes to estimated 15 - 25%

hell fragments, medium sand to fine
ravel sized shell fragments

51.5 - 57.0 ft: SILTY SAND, fine
grained sand, moist, grayish green with
speckles of white, estimated 5 - 10%
shell fragments, contains mica, strong
HCI reaction, white shell fragments,
medium to coarse sand sized highly
weathered to fresh shell fragments
53.5 ft: Changes to greenish green
with speckles of white, estimated <5%
shell fragments, white shell fragments,
moderately to highly weathered shell
fragments
55.0 ft: Changes to grayish green with
streaks of light brownish white,
estimated 5 - 10% shell fragments,
light brownish white shell fragments,
moderately to highly weathered shell (.

Kragments, weak HCI reaction (with V
ýoil)

57.0 - 62.0 ift: SANDY ELASTIC SIbYT,
fine grained sand, moist, grayishk,/ Zd
green, contains mica, weak HCIKIj7
reaction, hard, homogenoust-tructurJe
'0.0 ft: Changes to strog'HCI reaction

'N". /'J
62.0 - 67.0 ft: SILTY SANDý finepo
medium grained sand, moistýolive gray
with speckles of white, estimated <5%
shell fragments, contains mica, white
shell fragments, medium to coarse
sand sized highly to moderately
weathered shell fragments, strong HCI
reaction with shells, weak HCI reaction
with soil
65.0 ift: Changes to olive gray with
streaks of white, estimated 15 - 25%

hell fragments, highly weathered to
resh shell fragments

67.0 - 75.4 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
homogenous structure

SM

- -46.9 -

MH

SM

-51.9

-- 56.9 -

-60 -

-65 -

-70 -

75 -

7

4+5+7
REC=18", 100%

S-24, SPT
4+5+8

S-25, SPT
4+6+8
REC=18", 100%

S-26, SPT
3+5+6
REC=18", 100%

S-27, SPT
3+3+4
REC=1 8", 100%

S-28, SPT
3+4+7
REC=18", 100%

S-29, SPT
3+5+6
REC=18", 100%

S-30, SPT
4+5+8
REC=18", 100%

smooth drilling,
gray drilling fluid

SM

67.5 - 70.0 ft:
grayish green
drilling fluid

70.0 - 72.5 ft:
gray drilling fluid

75.0 - 75.4 ft: jar
labeled as S-31A-65.3

S-31, SPT
4+5+7

75.4 - 79.5 it: ELASTIC SILT. fine MH
(continued)
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grained sand, moist, grayish green,
contains mica, weak HCI reaction, hard

77.5 ft: Changes to homogenous
structure

x
MH

79.5

81.5

83.5

85.0

92.0

95.0

95.7

79.5 - 81.5 ft: ELASTIC SILT WITH
SAND, fine grained sand, moist,
grayish green, contains mica, weak
HCI reaction, hard, homogenous MH
structure

81.5 - 83.5 ft: SANDY ELASTIC SILT,
fine grained sand, moist, grayish
green, contains mica, weak HCI
reaction, hard, homogenous structure

-69.4

-71.4

-73.4
83.5 - 85.0 ft: ELASTIC SILT IVT'F \
SAND, fine grained sand, moist,./
grayish green, contains micatýeak
HCI reaction, hard, homogenoui.. K
structure

MH

85.0 - 92.0 ft: SANDY EIA\STIC'SILT,
fine grained sand, most,'rayishý'
green, contains mica, weak'HCI
reaction, hard, homogenous structure

90.0 ft: Changes to grayish green with
mottles of gray

- 80 -

- 85 -

- 90 -

- 95 -

REC=18", 100%

S-32, SPT
4+6+8
REC=18", 100%

S-33, SPT
4+5+7
REC=18", 100%

UD-7, UNDIST
REC=22", 92%

S-34, SPT
6+7+10
REC=18", 100%

S-35, SPT
4+6+9
REC=18", 100%

S-36, SPT
4+4+7
REC=18", 100%

S-37, SPT
4+6+9
REC=18", 100%

S-38, SPT
7+10+11
REC=18", 100%

S-39, SPT
6+8+10
REC=18", 100%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

75.4 - 76.5 ft: jar
labeled as S-31 B
(continued)

81.5 ft: swiched
to 6" OD tricone
roller bit, reamed
borehole from
53.5 to 81.5;
mixed new batch
of lean mud (25
lbs powdered
bentonite to -100
gal water
81.5 - 83.5 ft:
pushed pitcher
sample 24"; 22"
recovery
83.5 - 85.0 ft:
switched to
3-1/2" tricone
roller bit; uniform
resistance,
smooth drilling,
gray drilling fluid

92.5 - 95.0 ft:
greenish gray
drilling fluid

95.0 - 95.7 ft: jar
labeled as S-39A

MH 7

-81.9 -
92.0 - 95.0 ft: ELASTIC SILT WITH
SAND, fine grained sand, moist,
grayish green, contains mica, weak
HCI reaction, hard, homogenous
structure

MH

95.0 - 95.7 ft: ELASTIC SILT, fine
grained sand, moist, grayish green,

-1 contains mica, weak HCI reaction,
MH

/ -85.6
L .1.

(continued)
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\hard, homogenous structure /
95.7 - 105.0 ft: SILTY SAND, fine
grained sand, moist, grayish green,
contains mica, weak HCI reaction

97.5 ft: Changes to olive gray,
homogenous structure

A

-100-I--

SM

V

I

liJR II .. . . . . H• H

105.0 - 107.0 ft: SANDY/EIASTIG "'
SILT, fine grained sandJoist, olive
gray, contains mica, weak,,QCL//
reaction, firm, homogenous structure MH

107.0

109.5

111.5

113.5

115.0-

107.0 - 109.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
homogenous structure

SM

109.5 - 111.5 ft: SANDY ELASTIC
SILT, fine grained sand, moist, grayish
green, contains mica, weak HCI
reaction, hard, homogenous structure MH

111.5 - 113.5 it: SILTY SAND, fine
grained sand, moist, grayish green,
contains mica, weak HCI reaction

SM

-96.9 -

-99.4

-101.4

-103.4

-104.9-

-105-

-110-

S-40, SPT
5+6+8
REC=18", 100%

S-41, SPT
5+8+10
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-42, SPT
4+12+13
REC=18", 100%

S-43, SPT
4+5+9
REC=18", 100%

S-44, SPT
5+6+8
REC=18", 100%

S-45, SPT
5+7+9
REC=18", 100%

UD-9, UNDIST
REC=23", 96%

S-46, SPT
4+5+7
REC=18", 100%

S-47, SPT
2+5+6
REC=16", 89%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

95.7 - 96.5 Ift: jar
labeled as S-39B
(continued)

97.5 - 100.0 ft:
dark greenish
gray drilling fluid

101.5 It: switched
to 6" OD tricone
roller bit, reamed
borehole from
81.5 to 101.5 ft
101.5 - 103.5 Ift:
pushed pitcher
sample 24"; 24"
recovery
103.5 It: switched
to 3 1/2" OD
tricone roller bit
and advanced to
111.5 It, uniform
drilling
resistance,
smooth drilling,
grayish green
drilling fluid
105.0 - 107.5 ft:
gray drilling fluid

107.5 - 110.0 ift:
light olive gray
drilling fluid

113.5 it: switched
to 3 1/2" OD
tricone roller bit
and advanced to
121.5 ft, uniform
drilling
resistance,
smooth drilling,
greenish gray

I
113.5 - 115.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains mica, weak HCI
reaction, homogenous structure
114.5 ft: Changes to with streaks of
light brownish white, estimated <5%
shell fragments, light brownish white
shells, highly weathered shell
fragments

SM

SMIF
_______________________________________________ J......................J LLL....................J.................J............,....L.... _______________ .1 _________________ 1

(continued)
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117.5

121.5

115.0 - 117.5 ft: SILTY SAND, fine to
medium grained sand, olive gray with
streaks of white, estimated 5 - 10%
shell fragments, white shell fragments,
medium to coarse sand sized
moderately to highly weathered shell F
fragments, weak to strong HCI reaction
(with shells), no to weak HCI reaction
(with soil) I

SM

117.5 - 121.5 ft: SILTY SAND, fine to
medium grained sand, wet, olive gray
with streaks of light brownish white,
estimated 15 - 25% shell fragments,
contains mica, light brown and light
brownish white shell fragments,
medium sand to fine gravel sized shell
fragments, no HCI reaction (with soil),
weak to strong HCI reaction (with
shells)
120.0 ft: Changes to fine grained sand,
moist, olive gray with streaks of white,
estimated <5% shell fragments,
medium to coarse sand sized highly to
moderately weathered shell fragments

SM

-107.4

-111.4

-120-

-125-

121.5 - 140.0 ft: SILTY SAND, fine tom
medium grained sand, moist, grayish\-
green, contains mica, weak HCI
reaction, some pockets/layers </,0-
inch thick of mostly medium grained.
sand

125.0 if: Changes to fine gr~ihed sand,
homogenous structure

S-48, SPT
4+5+9
REC=12", 67%

S-49, SPT
2+3+7
REC=17", 94%

UD-10, UNDIST
REC=18", 75%

S-50, SPT
5+8+16
REC=18", 100%

S-51, SPT
3+5+8
REC=1 5", 83%

S-52, SPT
3+4+7
REC=18", 100%

S-53, SPT
4+4+6
REC=18", 100%

UD-1 1, UNDIST
REC=22.5", 94%

S-54, SPT
6+7+8
REC=0", 0%

S-55, SPT
3+6+9
REC=0", 0%

SM

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

drilling fluid
115.0 ft: switched
to 6" OD tricone
roller bit, reamed
borehole from
101.5 to 121.5 ft
115.1 - 113.5 ft:
pushed pitcher
sample 24"; 23"
recovery
117.5 - 120.0 if:
light olive gray
drilling fluid

121.5 - 123.5 ft:
pushed pitcher
sample 24"; 18"
recovery

123.5 - 125.0 ft:
switched to 3
1/2" tricone roller
bit and advanced
to 131.5 ft,
uniform drilling
resistance,
smooth drilling,
light olive gray
drilling fluid
125.0 - 127.5 ft:
grayish green
drilling fluid

131.5 if: switched
to 6" OD tricone
roller bit and
reamed borehole
from 121 to
131.5 Ift
131.5 - 133.5 ft:
pushed pitcher
sample 24";
22.5" recovery

-1304-

-135-

(continued)
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SM

141111 0.m I i J 4 -140---
140.0 - 141.5 ft: SILTY SAND, fine
grained sand, moist, grayish green,
contains mica, weak HCI reaction,
homogenous structure

-140

SM

141.5 -131.4
141.5 - 150.0 ft: SANDY ELASTIC
SILT, fine grained sand, moist, grayish
green, contains mica, weak HCI
reaction, hard

x1
I

S-56, SPT
3+6+12
REC=0", 0%

S-57, SPT
4+8+12
REC=18", 100%

UD-12, UNDIST
REC=20", 83%

S-58, SPT
8+9+12
REC=18", 100%

S-59, SPT
5+9+12
REC=18", 100%

S-60, SPT
6+9+11
REC=18", 100%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

135.0 - 137.5 ft:
sampler basket
was inverted,
possibly due to
suction pulling
sample back out
of spoon
(continued)
137.5 - 140.0 ft:
no recovery, new
basket used,
good condition,
ball chuck valve
at top of spoon
free and loose,
poor recovery
may be due to
soils made soft
by drilling fluid
137.5 - 140.0 ft:
dark greenish
gray drilling fluid,
cuttings contain
fine to medium
sand with some
medium to
coarse sized
shell fragments
and small clumps
(<0.5 inch), of
fine sandy
silt/silty sand

143.5 ft: Changes to homogenous
structure

-145-{--

MH x

Y
1n -if D ' -13 iq 15•- N

Bottom of Boring at 150.0 ft.

Additional Remarks
117.5ft: Permeation of drilling fluid into sample may have influenced 'Wet" sample appearance for Sample S-48

140 ft: Switched to 6" OD tricone and reamed borehole from 131.5 to 141.5 ft

141.5 -143.5 ft: Pushed pitcher sample 24";20" recovery

143.5 if: Switched to 3 1/2" OD tricone roller bit and advanced to 150 ft

143.5 - 145 ft: Uniform drilling resistance, smooth drilling, dark greenish gray drilling fluid

Please refer to original field log for End of Day groundwater observation depths
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered V 7/17 4:50 PM 7.5' 7.5' ---Schnabal Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods End of Day W 7/17 6:40 PM 1.0' 9.0' ---

Method: 4-1/4" I.D. Hollow Stem Auger, Start of Day 7/18 7:25 AM 2.8' 9.0' ---
3-1/2" O.D. Tri-cone roller bit

Completion • 7/18 1:25 PM 9.2' 9.0' 18.6'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/17/08 Finished: 7/21/08 Start of Day 7/21 8:53 AM 8.3' 9.0' 9.2'

Easting: 961091.5 ft Northing:219105.3 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 9.7 (ft) Total Depth: 100.0 ft

DEPTH~ MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(ft) (ft) TUMDATA,__ _ _ _ _ _ _ A. DEPT__H DATA _ __ __ _

0.2 -\0.0 - 0.2 ft: Topsoil, organics, grass

0.2 - 2.0 ft: FILL, sampled as poorly
graded sand with gravel, medium to
coarse grained sand, subrounded
particles, moist, brown, estimated <5%
crushed stone, no HCI reaction,

-. rounded fine qravel

4

J

/FILL

2.0

4.5

7.0

10.5

12.0

14.5

2.0 - 4.5 ft: FILL, sampled as clayey
sand, fine to coarse grained sand,., ,
subangular to rounded particlesWmoist
gray and brown, estimated <5°fine
gravel, estimated <5% crushedýstone,
estimated <5% shell fragments, frash
shell fragments, strong Hllrea'tion"'"
(with shells), no HCI reaction (wlithtsoil)

0 ".

0.0
00
00

00

00

00
00

7.7 -

5.2

9.5

4.5 - 7.0 ft: POORLY GRADE(SAND '
medium to coarse grained sand,
subrounded to subangular particles,
moist, brownish orange, estimated 5 -
10% fine gravel, no HCI reaction, SP
subrounded gravel

7.0 - 10.5 ft: POORLY GRADED
SAND, fine to coarse grained sand,
subrounded to subangular particles,
wet, estimated <5% clay, no HCI
reaction

SPI

10.5 - 12.0 ft: POORLY GRADED
SAND, medium to coarse grained
sand, subrounded particles, wet, light SPI
brown, no HCI reaction

12.0 - 14.5 ft: POORLY GRADED
SAND, medium grained sand,
subrounded particles, wet, dark gray,
contains a 0.5 inch layer of fine gravel,
fine gravel as cemented sands at 13.9 SPI
ft, strong HCI reaction (with cemented
sand), no HCl reaction (with soil)

-5-

S-1, SPT
4+4+13
REC= 1 ", 61%

S-2, SPT
3+6+6
REC=14", 78%

S-3, SPT
3+12+14
REC=16", 89%

S-4, SPT
WOH+1/12"
REC=13", 72%

S-5, SPT
3+4+2
REC=I 1", 61%

S-6, SPT
5+9+13
REC=1 2", 67%

2.7 -

-0.8

-2.3 -

-4.8

0.0 - 2.5 ft:
advanced 4 1/4"
ID HSA to 9 ft; bit
chatter from 0 to
0.8 ft; brown
cuttings;
changes as
noted below, see
end of boring for
additional
remarks
2.5 - 5.0 ft:
uniform drilling
resistance, gray
cuttings at 3 ft

5.0 ft: orangish
brown cuttings

7.5 - 9.0 ft:
switch to 3 1/2"
OD tricone roller
bit (mud rotary)
and advanced to
100 It
7.5 - 10.0 ft:
Uniform
resistance,
smooth drilling,
brown drilling
fluid

13.0 ft: bit
chatter, gray
drilling fluid

10-H-

x
14.5 - 17.0 ft: SILTY SAND, fine to SM II!:
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-775
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 6

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL
ELEV STRA

(ft) TUM
SAMPLING

DEPTH DATA
TESTS REMARKS

medium grained sand, wet, gray,
estimated 5 - 10% fine gravel,
estimated 5 - 10% shell fragments,
strong HCI reaction, fine gravel as
cemented sands, coarse to fine gravel
size fresh shell fragments, moderate to
strong cementation

SM

17.0

19.5

24.5

27.0

29.5

32.0

34.5

-7.3 -
17.0 - 19.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated <5% fine to coarse gravel,
estimated <5% shell fragments, weak
HCI reaction, strong cementation,
coarse gravel as cemented sands from
17.5 to 18 t), fresh to moderately

-. weathered shell fragments r

SP-SM

-9.8
19.5 - 24.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated <5% shell fragments, coarse
sand to fine gravel size fresh shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

22.5 ft: Changes to coarse sand to fine
gravel size fresh to highly weathered
shell fragments

- 20

SP-SM

15.0 - 17.5 if:
uniform drilling
resistance,
smooth drilling

18.5 - 19.5 ft: bit
chatter

20.0 - 22.5 ft:
uniform drilling
resistance,
smooth drilling

32.5 - 35.0 ft:
Uniform drilling
resistance,
smooth drilling

24.5 - 27.0 ft: POORLM"GRADED)
- SAND, fine grained sand, m6ist,ýdark

gray, estimated 5 - 10% silt, estimated
<5% fine gravel, estimated <5% shell
fragments, strong HCI reaction, SP
moderate cementation, fine gravel as
cemented sands, coarse sand to fine
gravel size highly weathered shell
fragments

27.0 - 29.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% shell
fragments, coarse sand to fine gravel SP-SM
size fresh to highly weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

29.5 - 32.0 ft: SILTY SAND, fine
grained sand, moist, dark gray,
estimated <5% fine gravel, estimated
<5% shell fragments, strong HCI
reaction, moderate cementation, fine SM
gravel as cemented sands, coarse
sand to fine gravel size fresh to highly
weathered shell fragments

32.0 - 34.5 ft: POORLY GRADED
SAND, fine grained sand, wet, dark
gray, estimated 5 - 10% silt, estimated
<5% shell fragments, weak HCI
reaction, coarse sand to fine gravel SP
size moderately weathered shell
fragments

-14.8

17.3 -

19.8

-22.3 -

-24.8
34.5 - 37.0 if: POORLY GRADED
SAND WITH SILT, fine to medium SP-SM 11]
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-775
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

grained sand, wet, olive gray,
estimated <5% shell fragments, no HCI
reaction, coarse sand size moderately
weathered shell fragments YSP-SM

37.0

39.5

42.0

44.5

47.0

49.5

52.0

54.5

37.0 - 39.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, fine
gravel size highly weathered shell SP-SM
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

-27.3 -

-29.8
39.5 - 42.0 It: SANDY SAND, fine
grained sand, moist, olive gray,
contains mica, no HCI reaction

SM/

42.0 - 44.5 ft: SILTY SAND, fine
grained sand, moist, olive gray, -
contains mica, estimated <5% shell "
fragments, coarse sand size highly
weathered shell fragments, stron IHCI SM
reaction (with shells), no HCI reabtionM
(with soil) •,

44.5 - 47.0 fl: POORLY/WRADIED)
SAND WITH SILT, fine gralned sand,
moist, olive gray, estimated,<5%"shell
fragments, fine gravel size moderately
weathered shell fragments, strong HCI SP-SM
reaction (with shells), no HCI reaction
(with soil)

47.0 - 49.5 ft: SANDY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand size,
moderately weathered shell fragments, SM
strong HCI reaction (with shells), no
HCI reaction (with soil)

49.5 - 52.0 it: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size moderately SP-SM
weathered shell fragments, strong HCI
reaction (with shells), weak HCl
reaction (with soil)

52.0 - 54.5 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, olive gray, contains mica,
estimated 5 - 10% silt, estimated 5 -
10% shell fragments, coarse sand to SP
fine gravel size fresh shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)

-32.3 -

-34.8

-37.3 -

-39.8

-40-

- 45 -

- 50 -

- 55 -

7

7

S-15, SPT
5+6+8
REC=18", 100%

S-16, SPT
5+6+8
REC=18", 100%

S-17, SPT
6+9+11
REC=18", 100%

S-18, SPT
5+7+8
REC=18", 100%

S-19, SPT
4+6+9
REC=18", 100%

S-20, SPT
6+7+7
REC=18", 100%

S-21, SPT
4+5+7
REC=16", 89%

S-22, SPT
5+12+14
REC=18", 100%

42.5 - 45.0 if:
Uniform drilling
resistance,
smooth drilling

52.5 - 550 ift:
Uniform drilling
resistance,
smooth drilling

-42.3 -

-44.8
54.5 - 59.5 if: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell

SM 11 A S-23, SPT
.3. .3.

% (continued)
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el Engineering LOG Bechtel Job No. 23257

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM DEP

fragments, strong HCI reaction, coarse
sand size highly weathered shell
fragment

SM
57.5 ft: Changes to estimated <5%
shell fragments

-49.8
59.5 - 63.0 ft: SANDY SILT, fine

grained sand, moist, olive gray, -60
contains mica, estimated <5% shell
fragments, firm, coarse sand size
moderately weathered shell fragments,
strong HCI reaction (with shells), weak M
HCI reaction (with soil) M

62.5 fl: Changes to weak HCI reaction ý-

63.0 - 77.0 ft: SILTY SAND, fine .53.3

grained sand, moist, brownish gra-y
contains mica, estimated <5 %,s h
fragments, coarse sand size highl Y .
weathered shell fragments, strongi HOI
reaction (with shells), weak-CI ',i"
reaction (with soil) . . 65

67.5 ft: Changes to olive gray,
estimated <5% shell fragments, strong
HCI reaction (with soil)

SM

70.0 ft: Changes to weak HCI reaction



TEST Project: CCNPP Subsurface Investigation
hnabel BORING Calvert County, Maryland

Schnabel Engineering LOG Bechtel Job No. 23257

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) (ft) TUM DEP

SM

77.0 77.0 - 98.5 ft: SILT, moist, olive gray, -67 3

contains mica, weak HCI reaction, firm

-80

- 85
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

ML

98.5
98.5 - 100.0 ft: SANDY SILT, fine
grained sand, moist, contains mica,
weak HCI reaction

-88.8
S-40, SPT
9+9+11
REC=18", 100%ML

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout I pipe upon completion.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-776
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: I of 3
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved
Contractor Foreman: T. Chew Encountered V 7/22 3:08 PM 11.0' 10.0' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day V 7/23 7:18 AM 8.5' 14.5'

Method: 4-1/4" I.D. Hollow Stem Auger Completion 7/23 8:10 AM 3.8' 14.5' 50.01
3-1/2" O.D. Tri-Cone Roller Bit,
6" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/22/08 Finished: 7/23/08

Easting: 961053.7 ft Northing: 219143 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 9.6 (ft) Total Depth: 51.5 ft

DEPTH MATERIAL DESCRIPTION SYMBO ELEV STRA SAMPLING TESTS REMARKS
(ft) J (ft) TUM DEPTH I DATA

0.0 - 2.0 ft: FILL, sampled as poorly
graded sand with gravel, medium to
coarse grained sand, angular particles,
moist, brown, estimated <5% crushed
stone, no HCI reaction

•/4
S-1,SPT
3+12+13
REC=13", 72%

2.0

7.0

9.5

12.5

2.0 - 7.0 ft: FILL, sampled as silty "
sand, medium grained sand,
subangular particles, moist, gray and
brown, estimated <5% shell fragmQets,
coarse sand size, strong HCI reac;ti&onr-
(with shells), strong HCI reaction,(wthK-
soil)

FILL

5.0 ft: Changes to medium to'coarse
grained sand, subrounded particles,
brown, estimated <5% fine gravel,
estimated <5% crushed stone, no HCI
reaction

7.0 - 9.5 ft: SILTY SAND, fine to
medium grained sand, moist, orangish
brown, no HCI reaction, 0.25 inch
lenses of SANDY SILT (ML), fine sand,
moist, light gray SM

9.5 - 12.5 ft: SILTY SAND, medium to
coarse grained sand, subangular
particles, wet, orangish brown and light
gray, no HCI reaction, layers of LEAN
CLAY (CL) SM

7.6 -

2.6 -

0.1

x
S-2, SPT
2+4+6
REC=9", 50%

-5-

-10-

-15-

S-3, SPT
6+12+8
REC=1 3", 72%

7

S-4, SPT
4+5+5
REC=14", 78%

S-5, SPT
3+1+2
REC=1 4", 78%

;-6, SPT

20+26+9
REC=18", 100%

0.0 - 0.0 ft:
Advanced 4 1/4"
I.D. HSA to 14.5
ft at 0 to 25 ft
interval rig
chatter to 0.3 ft,
brown cuttings.
Changes as
noted below.
See end of
boring log for
additional
remarks.
2.5 - 5.0 ft:
Uniform drilling
resistance, easy
drilling
5.0 - 7.5 fi: rig
chatter at 6.0 ft,
brown and gray
cuttings

7.5 - 10.0 ft:
Uniform drilling
resistance,
smooth drilling,
brown cuttings

13.5 - 14.5 ft:
Uniform drilling
resistance
smooth drilling
despite
cemented sands.
14.5 ft: Switch.
to 3 1/2" O.D.

-2.9
12.5 - 17.5 ft: SILTY SAND, fine
grained sand, moist, greenish gray,
estimated 5- 10% shell fragments,
coarse sand to fine gravel size fresh
shell fragments, fine gravel as
cemented sands, contains a 3-inch
layer of POORLY GRADED SAND
(SP), fine sand, wet, dark gray at 13.5
ft, strong HCL reaction (with shells and
soil), strong cementation, (cemented
sands surrounding shell fragments)

SM 7
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SM

0o

0

17.5

27.0

32.0

36.0

17.5 - 27.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, olive gray,
estimated <5% fine gravel, estimated 5
- 10% shell fragments, contains
cemented sands, gravel as cemented
sands, coarse sand to fine gravel size
moderately to highly weathered shell
fragments

23.5 ft: Changes to estimated <5% fine---
to coarse gravel, estimated <5% shell
fragments

SP SM

-7.9

-17.4 -

- 20-

-25-

- 301

S-7, SPT
6+6+11
REC=16", 89%

S-8, SPT
20+12+11
REC=18", 100%

tricone roller bit
(mud rotary), and
advanced to 50.0
ft. mix one bag of
bentonite with
125 gallons of
water to make
drilling fluid.
14.5 ft: 14.5 -
18.5 ft: uniform
drilling
resistance,
smooth drilling,
brownish gray
drilling fluid.
18.5 - 23.5 ft:
gray drilling fluid

28.5 - 33.5 ft: bit
chatter from 24.0
to 24.5 ft.

33.5 - 36.5 ft:
Uniform drilling
resistance,
smooth drilling

27.0 - 32.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
estimated <5% fine gravel, estimated<5% shell fragments, fine gravel as
cemented sands, coarse sand to fine
gravel size moderately to high
weathered shell fragments, strong HCI
reaction (with shells), weak HCI
reaction (with soil), strong cementation SM

32.0 - 36.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, olive gray, estimated <5% shell
fragments, fine gravel size moderately
weathered shell fragments, contains a
5 inch layer of SILTY SAND (SM) at
34.1 ft, strong HCI reaction (with SP-SM
shells), no HCI reaction (with soil)

S-9, SPT
13+50/2"
REC=8", 95%

-22.4 -

-26.4 -
36.0 - 38.3 ft: SILT, moist, olive gray

ML

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft TUM DEPTH.~ DATA

ML
38.3

42.5

47.8

51.5

38.3 - 42.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, no HCI reaction

ML

42.5 - 47.8 It: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel
size moderately weathered shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil)

46.5 It: Changes to contains
fragments, strong HCI reaction(withi
shells), weak HCI reaction fw"!th-sdil)•.•

-28.7 P
-32.9

-40-

- 45-

- 50-

S-11, SPT
4+8+11
REC=18", 100%

S-12, SPT
5+7+10
REC=1 8", 100%

UD-2, SH
REC=16", 103%

S-13, SPT
4+5+7
REC=1 7", 94%

S-14, SPT
6+6+10
REC=18", 100%

36.5 - 38.3 ft:
pushed Shelby
tube 20", no
pocket
penontrometer
readings could
be taken due to
damaged tube.
(continued)

46.5 - 47.8 ift:
pushed Shelby
tube pushed 16",
16 "recovery
47.5 - 50.0 ift:
Uniform drilling
resistance,
greenish gray
drilling fluid

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

-38.2
47.8 - 51.5 it: POORLY'GRADED/
SAND WITH SILT, fine graihe&d'sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size moderately
weathered shell fragments, strong HCI
reaction (with shells and soil)

50.0 it: Changes to estimated 5 - 10%
shell fragments, fresh to moderately
weathered shell fragments, strong HCI
reaction (wih shells), weak HCI
reaction (with soil)

SP-SM

7-41.9 '

Bottom of Boring at 51.5 ft.
Boring backfilled with bentonite and cement grout using tremie pipe upon completion. Please refer to original field log for End of
Day groundwater observation depths



TEST Project: CCNPP Subsurface Investigation Boring Number: B-778
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 5
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Schnabei Representative: K. Bell Start of Day 8/19 7:20 AM 2.5' 9.0' ---

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Encountered V 8/19 12:55 PM 43.5' 9.0' ---

Method: 4-1/4" I.D. Hollow Stem Auger Start of Day 8/20 7:20 AM 52.0' 9.0' ---
3-1/2" O.D. Tri-Cone Roller Bit,
6-1/2" O.D. Tri-cone roller bit Encountered 2 8/20 2:38 PM 108.5' 9.0' ---

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 8/18/08 Finished: 8/20/08 Completion 5 8/20 5:45 PM 13.4' 9.0' 48.0'

Easting: 960740 ft Northing: 219075 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 114± (ft) Total Depth: 121.5 ft

DEPTH MATERIAL T SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) tDESCRIPTION (f) TUM DEPTH DATA TESTS {
0.4 0.0 - 0.4 ft: Rootmat and topsoil

0.4 - 2.0 ft: SANDY SILT, fine grained
sand, moist, light brown, no HCI
reaction, soft

/

2.0

13.5

.4~
2.0 - 13.5 ft: SILTY SAND, fine grained
sand, moist, orangish brown, no HCI
reaction

5.0 ft: Changes to oran is'-brn and'
light gray, contains a iin6 , lay r of
SANDY LEAN CLAY (CL) t,•ft6

6.5 ft: Changes to light orangish brown

10.0 ft: Changes to orangish brown
with bands of light gray

11.5 ft: Changes to light orangish
brown, lensed, 0.25 inch pockets of
LEAN CLAY (CL)

SM

113.1

111.5-

100.0

S-1, SPT
1+4+6
REC=17",

S-2, SPT
9+13+13
REC=18",

94%

100%

-5-

-10-

-15-

S-3, SPT
6+9+8
REC=18", 100%

UD-1, UNDIST
REC=24", 100%

S-4, SPT
6+9+11
REC=1 3", 72%

S-5, SPT
11+11+11
REC=18", 100%

UD-2, UNDIST
REC=24", 100%

S-6, SPT
6+8+9
REC=1 2", 67%

S-7, SPT
5+10+12
REC=12', 67%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 0.75 tsf
PP = 1.00 tsf
PP = 0.75 tsf

0.0 ft: advanced
6 1/4" ID HSAto
loft
0.0 - 2.5 ft:
uniform drilling
resistance,
smooth drilling,
orangish brown
cuttings;
changes as
noted below, see
end of boring for
additional
remarks

6.5 - 8.5 ft:
pushed shelby
tube 24", 24"
recovery
6.5 - 10.0 ft:
brought the
bottom of augers
up to 9 ft to
switch to mud
rotary
10.0 ft: switched
to 6" OD tricone
roller bit (mud
rotary) and
advanced to
113.5 ft, mixed
125 gals of water
with one bag of
bentonite
11.5 - 13.5 ft:
pushed pitcher
sample 24", 24"
recovery
13.5 - 18.5 ft:
uniform drilling
resistance,
smooth drilling,
brown drilling
fluid

13.5 - 21.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
moist, orangish brown with bands of
light gray, estimated 5 - 10% silt, no
HCI reaction, lensed, contains 0.25 to
0.75 inch pockets of LEAN CLAY (CL)

18.5 ft: Changes to light orangish
brown, contains a 1-inch layer of LEAN
CLAY (CL) at 19.3 ft

SP

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SP
21.0

23.5

25.5

28.0

38.0

39.1

43.5

21.0 - 23.5 ft: SILTY SAND, fine to
medium grained sand, moist, orangish
brown, estimated <5% fine gravel, no
HCI reaction SM

23.5 - 25.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, moist, orangish brown, SP-SM .
no HCl reaction

92.5 -

90.0

25.5 - 28.0 ft: SILTY SAND, fine
grained sand, moist, orangish brown,
no HCI reaction

SM

88.0

N8 5 .5
1--)28.0 - 38.0 ft: POORLY GRADED

SAND WITH SILT, fine grained sand,
moist, orangish brown with bands of
light gray, no HCI reaction, contains a
0.5-inch layer of LEAN CLAY (CL) at4•7>.
29.8 ft

31.5 ft: Changes to orangish

35.5 ft: Changes to orangish brown
with bands of light gray, stratified, 0.13
to 0.25 inch layers of LEAN CLAY
(CL), moist, light gray, soft

77.

SP-SM

- 25 -

- 30 -

- 35 -

- 40 -

- 45 -

UD-3, UNDIST
REC=11", 46%

UD-4, UNDIST
REC=12", 50%

S-8, SPT
3+5+8
REC=10", 56%

S-9, SPT
6+5+5
REC=1 3", 72%

UD-5, UNDIST
REC=1 2", 50%

UD-6, UNDIST
REC=1O.5", 44%

S-10, SPT
6+7+7
REC=1 1", 61%

S-11, SPT
2+2+3
REC=1 7", 94%

UD-7, UNDIST
REC=1 9", 79%

S-12, SPT
1+2+3
REC=14", 78%

21.5 - 23.5 ft:
pushed pitcher
sample 24", 11"
recovery, tube
not preserved,
jar sample taken
and labeled
UD-3
23.5 ft: flush hole
to remove
cuttings
23.5 - 25.5 ft:
pushed pitcher
sample 24", 12"
recovery, tube
not preserved,
jar sample taken
and labeled as
UD-4

31.5 - 33.5 ft:
pushed pitcher
sample 24", 12"
recovery, tube
not preserved,
jar sample taken
and labeled as
UD-5
33.5 - 35.5 ft:
pushed pitcher
sample 24",
10.5" recovery

38.5 - 39.0 it: jar
labeled as S-11A
39.0 - 40.0 ft: jar
labeled as S-11B

41.5 - 43.5 ft:
pushed pitcher
sample 24", 19"
recovery

38.0 - 39.1 ft: SANDY LEAN CLAY,
fine grained sand, moist, light gray, no CL

- HCI reaction, soft, lensed, 0. 13 to 0.25
-•inch pockets of POORLY GRADED /
\SAND (SP), fine sand, moist, orangish/

kbrown

39.1 - 43.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCl reaction, soft CL

75.5 -

74.4 -

PP = 1.00 tsf
PP = 1.00 tsf
PP = 1.00 tsf

PP = 1.25 tsf
PP = 1.75 tsf
PP = 1.50 tsf

70.0
43.5 - 47.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, contains mica, no HCI
reaction, (perched water)

SP-SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH[ DATA

SP-SMI'::J
47.5

51.0

53.5

61.5

67.5

71.0

47.5 - 51.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
firm, contains a 2 inch layer of
POORLY GRADED SAND (SP), fine
sand, wet, dark gray at 48.8 ft, contains CL
a 0.5 inch layer of POORLY GRADED
SAND (SP), fine sand, wet, dark gray
at 49.1 ft

51.0 - 53.5 ft: SANDY SILT, fine
grained sand, moist, dark gray,
contains mica, no HCl reaction, firm ML

53.5 - 67.5 ft: SILTY SAND, fine
grained sand, moist, dark, contains
mica, no HCI reaction

58.5-f61.5 t: olive gray

SM

61.5 - 67.5 if: POORLY GRADED
GRAVEL WITH SAND, fine grained
sand, moist, dark gray, no HCI
reaction, strong cementation, gravel as
cemented sand

63.5 ft: Changes to fine gravel

GP

67.5 - 71.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, olive gray,
contains mica, no HCI reaction, soft

CL

66.0

62.5 -

60.0

- 50 -

- 55 -

- 60 -

I

S-13, SPT
2+4+6
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-14, SPT
6+7+9
REC=17", 94%

S-15, SPT
6+6+8
REC=15", 83%

UD-9
REC=24", 100%

S-16, SPT
50/4"
REC=4", 83%

S-17, SPT
2+2+3
REC=18", 100%

UD-10, UNDIST
REC=24", 100%

S-18, SPT

52.0

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 2.50 tsf
PP = 2.25 tsf
PP = 2.25 tsf

48.5 - 51.5 ft:
grayish brown
drilling fluid

51.5 - 58.5 if:
gray drilling fluid

61.5 - 63.5 ft:
pushed pitcher
sample 24", 24"
recovery

63.5 - 68.5 ft: bit
chatter, hard,
slow drilling from
63 ft to 64 ft

68.5 - 71.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

71.5 - 73.5 ft:
pushed pitcher
sample 24"; 24"
recovery

- 65 -

-70-

46.0

42.5 -
71.0 - 77.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, no HCI reaction, soft

ML

I
73.5 It: Chanoes to firm

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) MATERIAL D I (ft) _ T UM DEPTHI DATA T REMARK

ML

77.5

86.0

87.5

91.5

93.5

95.5

97.5

+ 36.0
77.5 - 86.0 ft: SILT, moist, olive gray,
contains mica, no HCI reaction

83.5 It: Changes to estimated <5%
shell fragments, strong HCI reaction,
fine gravel size moderately weathered
shell fragments

M

86.0 - 87.5 ft: SANDY SlIQT-fine>
grained sand, moist, olgray' ML
contains mica, no HCi reactionfirm

87.5 - 91.5 ft: SILTY SAND, firn"
grained sand, moist, olive gray,
contains mica, estimated 5 - 10% shell
fragments, estimated 5 - 10% fine
gravel, moderate cementation, coarse
sand to fine gravel size moderate to SM
highly weathered shell fragments, fine
gravel as cemented sand, strong HCI
reaction

27.5

26.0

- 75 -

- 80 -

- 85 -

-90-

- 95 -

-100-

4+5+5
REC=18", 100%

S-19, SPT
3+4+7
REC=18", 100%

UD-1 1, UNDIST
REC=24", 100%

S-20, SPT
6+9+15
REC=18", 100%

S-21, SPT
17+20+22
REC=14", 78%

UD-12, UNDIST
REC=12", 50%

UD-13, UNDIST
REC=14", 58%

S-22, SPT
12+19+22
REC=12", 67%

S-23, SPT
19+22+50/3"
REC=10", 64%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.00 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 0.00 tsf
PP = 0.50 tsf
PP = 0.50 tsf

81.5 - 83.5 ift:
pushed pitcher
sample 24", 24"
recovery
81.5 - 88.5 ift:
olive gray drilling
fluid

91.5 ft: flushed
hole with drilling
fluid to remove
cuttings
91.5 - 93.5 ft:
pushed pitcher
sample 24", 2"
recovery, 3" hard
layer at 92.5 ft
encountered
during push, tube
not preserved,
jar sample taken
and labeled
UD-12
91.5 - 93.5 ft: rig
chatter from 92.5
to 92.8 it, olive
gray drilling fluid
93.5 - 95.5 ift:
pushed pitcher
sample 24", 14"
recovery

22 (
91.5 - 93.5 it: POORLY GRADED
GRAVEL, moist, olive gray, estimated
<5% silt, estimated 15 - 25% shell
fragments, strong cementation, fine
gravel size fresh shell fragments,

A gravel as cemented sands, strong HCI r
reaction (with shells and cemented /
sands) /

GP

SP
93.5 - 95.5 ft: POORLY GRADED
SAND, fine to medium grained sand,

- wet, olive gray, contains shell
fragments, coarse sand sized fresh
shell fragments, strong HCI reaction
(with shells and soil) f

o0
a3

20.0

18.0

16.0

SP

95.5 - 97.5 it: POORLY GRADED
SAND, fine to medium grained sand,
moist, olive gray, contains mica,
estimated 5 - 10% shell fragments,
coarse sand to fine gravel size fresh
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
oil)

97.5 - 103.5 it: POORLY GRADED
SAND, fine to medium grained sand,

SP

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEVI(ft)
STRA SAMPLING
TUM DEPTH I DATA TESTS REMARKS

moist, olive gray, estimated 5 - 10%
shell fragments, coarse sand sized,
moderately weathered shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil) I103.5

111.0

117.5

119.5

121.5

103.5 - 111.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
moist, olive gray, estimated <5% shell
fragments, coarse sand sized
moderate to highly weathered shell
fragments, strong HCI reaction (with
shells), no HCI reaction (with soil)

-105-

108.5 ft: Changes to coarse sand size
highly weathered shell fragments,
weak HCI reaction (with soil),
encountered water table -110-

111.0 - 117.5 ft: SILTY SAND, fine \
grained sand, moist, olive gray,
contains mica, contains shell 7 r)
fragments, coarse sand to fine.ýgrv
size fresh shell fragments strontg HCI
reaction (with shells), weak,,•tCIl•
reaction (with soil) /3 r,
113.5 fi: Changes to fine~twredium
grained sand, estimated 15'-25% shell
fragments, medium sand to fine gravel
size fresh to moderately weathered
shell fragments

2.5 -

-4.0

UD-14, UNDIST
REC=20", 83%

S-24, SPT
11+11+18

REC=1 3", 72%

S-25, SPT
6+8+11
REC=18", 100%

UD-15, UNDIST
REC=24", 100%

S-26, SPT
10+16+21
REC=18", 100%

S-27, SPT
50/6"
REC=5", 83%

S-28, SPT
20+12+22
REC=1 7", 94%

PP = 0.00 tsf
PP = 0.50 tsf
PP = 0.25 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

98.5 - 101.5 ft:
bit chatter/hard,
slow drilling from
99.7 to 100.2 ft
(continued)
101.5 - 103.5 ft:
pushed pitcher
sample 24", 20"
recovery
101.5 - 103.5 ft:
hammer energy
testing not
conducted below
100 ft for this
rig/hammer/rod
system

111.5- 113.5 tt:
pushed sample
24", 24" recovery

113.5 - 118.5 tt:
switched to
3-1/2" OD tricone
roler bit and
advanced to
121.5 ft; 113.5
-118.5 ft interval:
smooth drillig,
olive gray drilling
fluid

118.5 - 120.0 ft:
bit chatter/hard
drilling from
118.5 to 119.5 ft,
olive gray drilling
fluid

I
-115-

117.5 - 119.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
estimated 5 - 10% shell fragments,
estimated 5 - 10% fine gravel, strong
HCI reaction, strong cementation,

" coarse sand to fine gravel, fine gravel
as cemented sands

-6.0

-120-
119.5 - 121.5 ft: SILTY SAND WITH
GRAVEL, fine to medium grained
sand, moist, estimated 5 - 10% shell
fragments, medium sand to fine gravel
size fresh to highly weathered shell
fragments, fine gravel as cemented
sands, strong HCI reaction (with shells

land cemented sand), weak HCI
reaction (with soil)

-8.0

Bottom of Boring at 121.5 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
Please refer to original field log for End of Day groundwater observation depths.



-C TEST Project: CCNPP Subsurface Investigation Boring Number: B-779hn bel BORING Calvert County, Maryland Schnabel No.: 06120048
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew

Schnabel Representative: B. Glass Start of Day V 8/14 7:15 AM 4.5' 9.0' ---

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day V 8/15 7:30 AM 33.0' 9.0 -

Method: 6-1/4" I.D. Hollow Stem Auger Encountered • 8/15 8:48 AM 93.5' 9.0'
3-1/2" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone roller bit Start of Day V 8/18 8:10AM 57.5' 9.0' ---

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 8/13/08 Finished: 8/18/08 Completion 1 8/18 10:55 AM 4.2' 9.0' 102.0'

Easting: 960604.8 It Northing: 218941.1 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 100.8 (ft) Total Depth: 102.0 ft

DfEPTH ELEV STRA SAMPLINGMATERIAL DESCRIPTION SYMBOL ELE) TRA SAPI TESTS REMARKS(ift) (ft) TUM DEPTH [DATA
/%

0.4

2.0

4.5

8.3

9.9-

11.5

17.0

0.0 - 0.4 ft: ORGANIC SOIL

0.4 - 2.0 ft: SILT, moist, light brown, no
HCI reaction, firm

4/

/M B]
/

%

2.0 - 4.5 ft: SANDY SILT, fine grained
sand, moist, orangish brown, no HCI
reaction, firm

4.5 - 8.3 ft: POORLY GRADEb,S'AID,
medium to coarse grained'6dnd >,
subrounded particles, m6isthIgight
yellowish brown, no Ht-I.'reaction'

S P
6.5 ft: Changes to fine to medium
grained sand, orangish brown

100.4

98.8

96.3

S-1, SPT
2+4+7
REC=18", 100%

S-2, SPT
5+5+7
REC=18", 100%

09• R;
8.3 - 9.9 ft: POORLY GRADED SAND
WITH SILT, medium to coarse grained
sand, subrounded particles, moist,
orangish brown, no HCI reaction, weak
cementation, contains a 0.25 inch layer
of iron cemented sand at 8.6 ft /
9.9 - 11.5 It: POORLY GRADED
SAND, fine to coarse grained sand,

"\subangular to subrounded particles, -
moist, orangish brown, estimated 5 - I
10% fine gravel, no HCI reaction, weak[
cementation I

SP-SM

SP

'ill
_ 90.9 _

89.3

83.8 -

-5

-10-

-15-

S-3, SPT
4+5+5
REC=18", 100%

UD-1, UNDIST
REC=21", 97%

S-4, SPT
10+13+21
REC=18", 100%

PP = 0.75 tsf
PP = 0.75 tsf
PP = 0.75 tsf

PP = 1.75 tsf
PP = 2.00 tsf
PP = 2.75 tsf

11.5 - 17.0 It: SILTY SAND, medium to
coarse grained sand, subrounded to
subangular particles, moist, orangish
brown, no HCI reaction
13.5 fl: Changes to fine to coarse
gravel, orangish brown and light gray,
estimated <5% fine gravel, 0.25 to 0.5
inch pockets of LEAN CLAY (CL)

0.0 - 2.5 ift:
Advanced 6 1/4"
I.D. HSAto 10.0
ft. 0.0 to 2.5 ft
interval, uniform
drilling
resistance,
smooth drilling,
orangish brown
cutting. Changes
as noted below.
See end of
boring log for
additional
remarks.

6.5 - 8.3 ft:
Pushed Shelby
tube 22", 21"
recovery

10.0 ft: switched
to 6" O.D. tricone
roller bit (mud
rotary) and
advanced to 83.5
ft, mixed one bag
of bentonite with
125 gallons of
water to make
mud
11.5 - 13.5 ft:
Pushed pitcher
sample 24", 24"
recovery
11.5 ft: uniform
drilling
resistance,
smooth drilling

SM

S-5, SPT
10+10+13
REC=18", 100%

UD-2, UNDIST
REC=24", 100%

S-6, SPT
7+11+9
REC=1 7", 94%

S-7, SPT
6+5+6
REC=14", 78%

17.0 - 21.0 ft: SILTY SAND, fine
grained sand, moist, light orangish
brown, no HCI reaction

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING 'TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

SM 1121.0

23.5

27.0

29.1

31.5

33.5

41.0

21.0 - 23.5 ft: SANDY LEAN CLAY,
medium grained sand, moist, orangish
brown and light gray, no HCI reaction CL

23.5 - 27.0 ft: CLAYEY SAND, fine to
medium grained sand, moist, orangish
brown and light gray, no HCl reaction

SC

27.0 - 29.1 ft: SANDY LEAN CLAY,
medium grained sand, moist, orangish _'
brown and light gray, no HCI reaction, CL
soft

29.1 - 31.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, soft •, C

_0
31.5 - 33.5 ft: POORLY GRADED -
SAND, fine grained sand,,moist-.darkV
gray, contains mica, noHlC reaction SP

33.5 - 41.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
soft, contains a 3.5 inch layer of
POORLY GRADED SAND (SP), fine
sand, wet, dark gray at 33.5 ft.

CL

38.5 ft: Changes to firm, contains a 1/8
inch layer of POORLY GRADED SAND
(SP) at 39.9 ft

79.8 -

77.3 I
73.8 -

71.7 -

69.3

67.3

- 25 -

- 30 -

- 35 -

- 40 -

-45 -

-1

I

UD-3, UNDIST
REC=24", 100%

S-8, SPT
3+6+6

REC=14", 78%

S-9, SPT
1+3+3
REC=16", 89%

UD-4, UNDIST
REC=24", 100%

S-10, SPT
2+3+5
REC=17", 94%

S-11, SPT
3+4+5
REC=18", 100%

UD-5, UNDIST
REC=24", 100%

S-12, SPT
3+7+11
REC=1 5", 83%

PP = 1.50 tsf
PP = 1.00 tsf
PP = 1.25 tsf

PP = 2.50 tsf
PP = 3.00 tsf
PP = 2.50 tsf

PP = 3.25 tsf
PP = 4.25 tsf
PP = 4.25 tsf

21.5 - 23.5 ft:
Pushed pitcher
sample 24",
24"recovery

28.5 - 29.1 ft: jar
labeled as S-9A
29.0 ft: drilling
fluid changes to
grayish brown
29.1 - 30.0 ft: jar
labeled at S-9B

31.5 ft: Flush
hole with drilling
fluid to clear
cuttings
31.5 - 33.5 ft:
Pushed pitcher
sample 24", 24"
recovery

41.5 - 43.5 ft:
Pushed pitcher
sample 24", 24"
recovery
41.5 - 48.5 ft:
gray drilling fluid,
removed cuttings
from mud tub
with a shovel

59.8 -
41.0 - 51.0 ft: SILTY SAND, fine
grained sand, moist, dark gray,
contains mica, no HCI reaction I

SM

JJ LL~ SJLS J 4

(continued)
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(ft) (ft) TUM DEPTH I DATA

SM

51.0

53.5

71.0

51.0 - 53.5 ft: SANDY SILT WITH
GRAVEL, fine gravel, moist, olive gray,
contains mica, estimated 50 - 100%
fine gravel, fine gravel as cemented ML
sand, no HCI reaction (with cemented
sand), no HCI reaction (with soil)

49.8 -

47.3
53.5 - 71.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, no HCI reaction, firm

$

- 50-

- 55-

- 60-

- 65 -

70-

S-13, SPT
5+6+8
REC=18", 100%

UD-6, UNDIST
REC=1 2", 50%

UD-7, UNDIST
REC=24", 100%

S-14, SPT
2+4+4
REC=18", 100%

S-15, SPT
3+3+3
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-16, SPT
3+5+5
REC=18", 100%

S-17, SPT
5+5+8
REC=18", 100%

UD-9, UNDIST
REC=22", 92%

S-18, SPT

ML

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 3.75 tsf
PP = 3.25 tsf
PP = 3.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

51.5 - 53.5 fl:
Pushed pitcher
sample 24", 12"
recovery, hard
pushing at 52.5
ft, broke through
hard material at
53.1 ft, tube not
preserved, jar
sample taken,
(labeled as
UD-6)
51.5 fl: Increased
drilling
resistance, rig
chatter, slow
drilling from 52.5
to 53.1 It, gray
drilling fluid
53.5 ft: Pushed
pitcher sample
24", 24" recovery
53.5 - 58.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid
61.5 - 63.5 ft:
Pushed pitcher
sample 24", 24"
recovery

71.5 It: Pushed
pitcher sample
24", 22" recovery

29.8 -
71.0 - 77.0 It: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, contains fine gravel,
contains shell fragments, strong
cementation, fine gravel as cemented
sand, moderately weathered shell
fragments, strong HCI reaction

SM

(continued)
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73.5 ft: Changes to estimated <5%
shell fragments, estimated <5% fine
gravel, moderate cementation, coarse
sand to fine gravel size moderately
weathered shell fragments, fine gravel
as cemented sand, strong HCI reaction
(with shells and cemented sand), weak
HCI reaction (with soil)

SM

77.0

83.5

87.0

88.5

98.5

100.0-

77.0 - 83.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, moist, olive gray,
contains mica, estimated 5 - 10% shell
fragments, moderate cementation,
medium sand to fine gravel size fresh
to highly weathered shell fragments,
fine gravel as sand, strong HCI
reaction (with cemented sand), strong SP-SM
HCI reaction (with shells), strong HCI
reaction (with soil)

81.5 ft: Changes to wet, olive brown,
contains shell fragments, highly ,Q
weathered shell fragments, strong HCI
reaction (with shells and soil)

83.5- 87.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
moist, olive gray, estimated 5 - 10%
shell fragments, coarse sand toVfine S
gravel size shell fragments, stro'6g, HCl -P
reaction (with shells and soil).

87.0 - 88.5 if: POORLY GRADED
SAND WITH SILT, fine to medium SP-SM
grained sand, moist, olive gray,

estimated <5% shell fragments, coarse-•sand fine gravel size fresh to

sanmoderately weathered shell fragments,,
fweak HCI reaction (with shells and soil)

88.5 - 98.5 af: POORLY GRADEDSAND WITH SILT, fine to medium
grained sand, wet, olive gray,
estimated <5% shell fragments, coarse
sand size, highly weathered shell
fragments, weak HCI reaction (with
shells and soil)

SP-SM

23.8 -

PP = 0.50 tsf
PP = 0.75 tsf
PP = 0.50 tsf

17.3

13.8 -

12.3

74.0 ft: bit
chatter/increased
drilling resistance

78.5 - 81.5 ft:
Increased drilling
resistance, bit
chatter at 78.5 ft,
broke through
hard layer at
85.0 ft

81.5 - 83.4 ft:
Pushed pitcher
sample 23", 16"
recovery, hard
drilling/pushing
at 83.1 ft, too
hard to push
further
83.5 ft: Switched
to 3 1/2" O.D.
tricone roller bit
(mud rotary) and
advanced to 88.5
It

87.0 - 87.5 ft: bit
chatter,
hard/slow drilling
to 88.5 ft
88.5 ft: Switched
to 6" O.D. tricone
roller bit and
advanced to
100.0 ft

96.5 - 98.5 ft:
Pushed pitcher
sample 24", 14"
recovery
resistance
increased
hard/slow
drilling/pushing
at 97.5 to 97.8 ft

2.3
98.5 - 100.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, olive gray,
estimated <5% shell fragments, coarse

-\ sand size highly weathered shell
fragments, weak HCI reaction (with

PP = 1.00 tsf
PP = 1.00 tsf
PP = 1.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf

SP-SM

SP-SM
- 0.8 -

/
(continued)
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(ft) (ft) TUM DEPTH I DATA

. .. .....

/shells), no HCI reaction (with soil) /

102.0 -
100.0 - 102.0 ft: POORLY GRADED
SAND WITH SILT, fine gravel, moist,
olive gray, contains mica, contains
shell fragments, coarse sand size,
moderately weathered shell fragments,
weak HCI reaction (with shells), weak
HCI reaction (with soil)

SM 1 PP = 4.50 tsf

-1.2 -L--- I_____________

100.0 - 102.0 ft:
Pushed pitcher
sample 24", 24"
recovery
(continued)

Bottom of Boring at 102.0 ft.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-780Ahnabel BORING Calvert County, Maryland Schnabel No.: 06120048
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Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew

Schnabel Representative: B. Glass Completion 7/22 --- --- --- 8.0'

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Method: 4-1/4" I.D. Hollow Stem Auger

Hammer Type: Auto Hammer (140 lb)

Dates Started: 7/22/08 Finished: 7/22/08

Easting: 960064 ft Northing: 219540 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 9.7 (ft) Total Depth: 8.0 ft II

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

0.0 - 8.0 ft: FILL, sampled as poorly
graded sand with silt, fine to coarse
grained sand, subangular to angular
particles, moist, estimated 5 - 10% fine
gravel, no HCI reaction

FILL

0.0 - 6.0 ft:
Advanced 4 1/4"
ID HSA to 8.0 ft.
0 to 6.0 ft: rig
chatter to 0.5 ft,
augers walking
at 0.1 ft. foreman
stabilized auger,
rig chatter from
5.0- 6.0 ft.

-5-

7S-1, ss
2+2+4
REC=6", 33%

8.0 1.7 ' . I

6.0 - 8.0 ft:
Sampler
deflected around
7 ft. Rig
chatter/grinding
from 6.0 7.5 ft,
difficult drilling,
brown cuttings,
few cuttings,
augers walking
around 7 ft

Bottom of Boring at 8.0 ft.
Boring backfilled with cement/bentonite grout upon completion.
Boring terminated at 8.0 ft



TEST Project: CCNPP Subsurface Investigation Boring Number: B-780Bhnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered • 7/31 10:41 AM 10.01 10.0' ---

Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion S 7/31 12:26 PM 5.1' 14.5' 15.4'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/31/08 Finished: 7/31/08

Easting:960624 ft Northlng:219530 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 10± (ft) Total Depth: 50.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOLT ELEV STRAT SAMPLING TESTS REMARKS

MY(ft) TUM DEPTH I DATA
0.0 - 8.0 ft: See B-780 and B-780A for
lithologic description

'I

N
N

I

7.5 - 12.0 ft: POORLY GRADED
L SAND, medium to coarse grained

sand, subangular particles, wet,
orangish brown, estimated <5% fine
and coarse sand, contains 1 inch layer
of SANDY LEAN CLAY (CL), medium
and, moist, brown, soft at 11.3 ft

5 -

8.0

12.0

17.0

SP

12.0 - 17.0 ft: POORLY GRADED
SAND, fine to medium grained sand,

- wet, gray, estimated 5 - 10% fine
gravel, estimated 5 - 10% shell
fragments, fine gravel as cemented

- sands; coarse sand to coarse gravel
size moderately to highly weathered SID
shell fragments; strong HCI reaction
(with shells and cemented sands), no
HCI reaction (with soil), moderate to
weak cementation

2.2 -

-1.8 -

-6.8 -

0.0 ft: advanced
4 1/4" ID HSA to
14.5 ft; changes
as noted below
see end of boring
log for additional
remarks
0.0 - 7.5 ft: bit
chatter from 0 to
1 ft, auger
walking at 0.2 ft;
but boring
forman stabilized
auger, brown
cuttings

7.5 - 10.0 ft: no
recovery due to
cohesionless
soil, poorly
graded sand
cuttings, uniform
drilling
resistance,
smooth drilling,
brown cuttings

12.0 - 13.0 ft: bit
chatter

14.5 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 50.0
ft, mixed one bag
of bentonite with
125 gallons of
water to make
drilling fluid
14.5 ft: uniform
drilling, smooth
drilling, gray
drilling fluid

17.0 - 22*0 ft: POORLY GRADED
SAND, fine grained sand, wet, dark
gray, estimated <5% fine gravel,
estimated <5% shell fragments, weak
cementation, gravel as cemented
sands; coarse sand to fine gravel
sizedhighly weathered shell fragments;
strong HCI reaction (with shells and

SP

(continued)
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TEST
BORING

LOG

Project: CCNPP Subsurface Investigation Borinn Number:
Calvert County, Maryland Schnabel No.: 06120048
Bechtel Job No. 23257 Sheet: 2 of 3

3-780B I
DEPTH

(ft)
MATERIAL DESCRIPTION SYMBOL ELEV

(ft)
STRA
TUM

SAMPLING

DEPTH DATA

cemented sands), no HCI reaction
(with soil)

SP

22.0

27.5

32.0

37.0

42.5

22.0 - 27.5 ift: POORLY GRADED
SAND WITH SILT, moist, olive gray,
contains mica, estimated 5 - 10% shell
fragments, estimated <5% fine gravel,
strong cementation, coarse sand to
fine gravel size fresh to highly
weathered shell fragments; fine gravel
as cemented sands; strong HCI SP-SM
reaction (with shells and cemented
sand), weak HCI reaction (with soil),
cemented sands are concentrated in
sample from 23.5 to 23.9 ft

I .A.411

-11.8 -

- 25

27.5 - 32.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% fine
gravel, estimated 5 - 10% shell
fragments, strong HCl reaction, fine
gravel as cemented sands; coarse
sand to coarse gravel size fresh to
highly weathered shell fragments;
weak to moderate cementation
cemented sands are concentrated in
sample from 28.5 to 30.2 ft . K,.j•

>SM

-17.3

- 30

-21.8 -
32.0- 37.0 ift: POORLY GR ADED "V
SAND WITH SILT, fine grained snpd,
moist, olive gray, contains mica,/no
HCI reaction

SP-SM

37.0 - 42.5 Ift: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm

ML

28.5 - 33.5 ft:
olive gray drilling
fluid

38.5 - 40.0 Ift:
uniform drilling
resistance,
smooth drilling

- 35

-26.8 -

- 40

-32.3
42.5 - 47.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, weak HCI reaction, coarse
sand size fresh shell fragments 100%

SM
-45

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-780B
hnabe BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA TESTS REMARKS

SM
47.5

50.0-

-37.3
47.5 - 50.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated 15 - 25% shell fragments,
medium sand to coarse gravel size
fresh to moderately weathered shell
fragments; strong HCI reaction (with

\shells), weak HCI (with soil)

SP-SM •.,I S-10, SPT
7+8+11
REC=18", 100%

T -- 39.8 '- ' 50

uotrom OT boring aM 0u.u f.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
Please refer to original field log for End of Day groundwater observation depths.

I-
0

C

C



TEST Project: CCNPP Subsurface Investigation Boring Number: B-780hnabel BORING Calvert County, Maryland Schnabel No.: 06120046
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 1

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew

Schnabel Representative: B. Glass Completion 7/21 --- 6.0'

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Method: 4-1/4" I.D. Hollow Stem Auger

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/21/08 Finished: 7/21/08

Easting: 960609 ft Northing: 219544 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 9.7 (ft) Total Depth: 6.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL] ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

0.0 - 0.5 ft: Topsoil, organics, grass \4 I,~ S-1, SPT
2+17+17
REC=1 3", 72%

9.2
0.5

2.0

4.0

6.0

0.5- 2.0 ft: FILL, sampled as silty sand
with gravel, fine to medium grained
sand, moist, brown, estimated 30 -
45% rock fragments, no HCI reaction,ý
coarse gravel to cobble size stone,
size of rip rap inferred from exposed FILL
area 15 ft plant east of boring

2.0 - 4.0 ft: FILL, sampiied'as silt§I
gravel with sand, moist, gýhyY
estimated 50- 100% concrete-'no HCI
reaction, concrete is rip rap sized

FILL

4.0 - 6.0 ft: FILL, sampled as sandy silt
with gravel, moist, light gray, no HCI
reaction, (disintegrated concrete)

FILL

9.2

7.7

5.7

S-2, SPT
50/1"
REC=1", 83%

0.0 ft: Advanced
4 1/4" ID HSA to
0.0 to 2.5 ft,
augers walking,
boring foreman
got through at
1.0 ft, rig chatter
from 2.0 to 2.5 ft,
brown cuttings

2.5 - 5.0 ft: rig
chatter, light gray
cuttings with
pieces of
concrete

5.0-- 6.0 ft: Rig
chatter from 5.0
to 6.0 ft, driller
states that the
augers are on
metal at 6.0 ft

-5 - /

S-3, SPT
50/3"
REC=3", 83%

3.7 '

Bottom of Boring at 6.0 ft.
Boring refusal at 6 ft.
Boring backfilled with dry concrete and hydrated with the approval of the contractor



TEST Project: CCNPP Subsurface Investigation Boring Number: B-781hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew

Schnabel Representative: B. Glass Encountered - 7/21 1:05 PM 10.0' 10.0'

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion Z 7/21 2:46 PM 5.0' 14.5' 18.7'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/21/08 Finished: 7/21/08

Easting:960780.8ft Northing:219700.9 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 10.4 (ft) , Total Depth: 50.0 ft

DEPTH MATERIAL DESCRIPTION SYMBO ELEV STRA SAMPLING TESTS REMARKS

(ft) (if) TUM DEPTH JDATA
0.0 - 2.0 ft: FILL, sampled as silty
gravel with sand, moist, gray and light
brown, estimated 50 - 100% crushed
stone, no HCl reaction

FILL

2.0

4.5

9.5

12.5

17.0

2.0 - 4.5 ft: FILL, sampled as silty N; I",
sand, medium grained sand,
subangular particles, moist, orangish 7\ • -
brown and gray, estimated 5- 10% finne, Fl-
gravel, estimated <5% crushed st6ne,
no HCI reaction //,'' -

4.5 - 9.5 ft: FILL, sampled as alay._
sand, medium grained sand.\- Z ? -
subrounded particles, m6iost oangish
brown, no HCI reaction"'.','

FILL

7.5 ft: Changes to estimated <5%
crushed stone

9.5 - 12.5 ft: FILL, sampled as sandy
clay, medium grained sand, wet, -
orangish brown, no HCI reaction, soft

FILL

12.5 - 17.0 ft: POORLY GRADED
SAND WITH SILT, medium grained
sand, subrounded to subangular

. particles, wet, dark gray, estimated 5 -
10% shell fragments, strong HCI
reaction, fine gravel size fresh shell

- fragments

8.4 -

5.9

0.9

-5-

-10-

S-1, SPT
14+20+22
REC=1 5", 83%

S-2, SPT
3+18+11
REC=1 2", 67%

S-3, SPT
4+5+3
REC=1 2", 67%

S-4, SPT
2+2+2
REC=9", 50%

S-5, SPT
1+1+1
REC=4", 22%

S-6, SPT
1+2+2
REC=1 1", 61%

S-7, SPT
4+5+6
REC=16", 89%

0.0 ft: advanced
4 1/4" ID HSA to
14.5 ft; rig
chatter from 0 to
2 ft, gray cuttings
changing to
brown at 2.2 ft,
changes as
noted below, see
end of boring log
for addtional
remarks
2.5 - 5.0 ft:
uniform drilling
resistance,
smooth drilling,
brown cuttings

10.0 - 13.5 ft:
orangish brown
cuttings

12.5 - 14.0 ft:
photograph
shows incorrect
depth should be
13.5 - 15.0 ft
14.0 ft: cuttings
change to gray
14.5 ft: switched
to 3 1/2" 0D
tricone roller bit
(mud rotary) and
advanced to 50.0
ft. mix one bag of
bentonite with
125 gallons of
water
14.5 - 18.5 ft:
uniform drilling
resistance,
smooth drilling,

7
-2.1

-15-

-6.6 -
17.0 - 22.0 ft: POORLY GRADED
SAND, medium grained sand,
subrounded particles, wet, dark gray,
estimated <5% shell fragments, coarse
sand to fine gravel size fresh to highly
weathered shell fragments, strong HCL
reaction (with shells), weak HCL
reaction (with soil)

SP

(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

ELEV
(ft) TUM

22.0 - 32.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% fine
gravel, estimated <5% shell fragments,
strong HCI reaction, moderate
cementation, fine gravel as cemented
sands, coarse sand to fine gravel size
moderately to highly weathered shell
fragments

27.0 ft: Changes to highly weathered
shell fragments

2o2

37.0 - 42.0 ft: SILT, moist, olive gray,
contains mica, estimated <5% fine
grained sand, weak HCI reaction, firm

42.0 - 47.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel
size moderately weathered shell
fragments, strong HCL reaction (with
shells), no HCL reaction (with soil)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-781
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH[ DATA

47'.0 -47.0 - 50.0 ft: POORLY GRADED -36.B

SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated 5 - 10% shell fragments, SP-SM
coarse sand to fine gravel size 1-- S-13, SPT
moderately to highly weathered shell 3+6+9
fragments, strong HCL reaction (with REC=18", 100%

50.0 shells), no HCL reaction (with soil) -39.6 50 -

Bottom of Boring at 50.0 ft.
Boring backfilled with bentonite upon completion.

w

F-

I

U)
0~
02

(I)

W

0
0

0

0

0)

LU



I TEST Project: CCNPP Subsurface Investigation Boring Number: B-782hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered • 7/23 9:40 AM 8.5' 7.0' ---

Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo); AWJ Rods Completion _1_ 7/23 1:15 PM 5.2' 14.5' 50.0'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/23/08 Finished: 7/23/08

Easting: 961232.1 ft Northing:218986.5 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 9.9 (ift) Total Depth: 51.5 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) MC (ft) TUM DEPTH I DATA

0.0 - 2.0 ft: FILL, sampled as silty
sand, fine to coarse grained sand,
angular to subrounded particles, moist,
brownish orange, estimated <5%
crushed stone, estimated <5% fine
gravel, no HCI reaction

FIkL

2.0 "

4.5

7.0-

9.5

12.5

17.5

- I I ~ - --

2.0 - 4.5 ft: FILL, sampled as silty
sand, medium grained sand,
subangular particles, moist, reddish
brown and dark gray, estimated,<5%
shell fragments, estimated <5% fine..
gravel, coarse sand size fresh, shell,..-
fragments; rounded gravel; strong HCI

" reaction (with shells), no H reacbion:
\(with soil) / ' N A
4.5 - 7.0 ft: FILL, sampiedlas,silty•/
sand, medium to coarse grained sand,
subangular particles, moist, brown and
dark gray, estimated <5% crushed
stone, no HCI reaction, contains a 2
inch layer of poorly graded sand,
medium sand, subangular, moist, white
at 6.3 ft 7

FILL

MWA 7.9 -

5.4

FILL

7.0 - 9.5 ft: SILTY SAND, medium to
coarse grained sand, rounded to
subrounded particles, wet, orangish
brown, no HCI reaction

SM

2.9 -

0.4
9.5 - 12.5 ft: POORLY GRADED SAND
WITH SILT, medium to coarse grained
sand, rounded particles, wet, brownish
orange, estimated <5% fine gravel, no
HCl reaction, lensed, 0.5 inch pockets SP-SM
of SANDY LEAN CLAY (CL)

12.5 - 17.5 ft: POORLY GRADED
SAND, medium grained sand,
subrounded particles, wet, black,
estimated <5% shell fragments, coarse
sand size fresh shell fragments; strong
HCI reaction (with shells), no HCI
reaction (with soil)

SP

-5-

-10-

-15-

7
7

S-1, SPT
11+13+13
REC=14", 78%

S-2, SPT
1+3+4
REC=12", 67%

S-3, SPT
4+10+9
REC=14", 78%

S-4, SPT
2+8+8
REC=13", 72%

S-5, SPT
2+2+3
REC=13", 72%

S-6, SPT
2+5+3
REC=1 3", 72%

0.0 ft: advanced
4 1/4" ID HSAto
14.5 ft; at 0.0 to
2.5 ft interval,
uniform drilling
resistance,
smooth drilling,
brownish orange
cuttings;
changes as
noted below; see
end of boring log
for additional
remarks
2.5 - 5.0 ift: brown
cuttings

10.0 - 13.5 ft:
orangish brown
cuttings

13.5 - 14.5 Ift:
brown cuttings

14.5 ft: switch to
3 1/2" OD tricone
roller bit (mud
rotary and
advanced to 50.0
ft. Mix 125
gallons of water
with one bag of
bentonite to
make drilling fluid

-2.6

-7A

17.5 - 22.0 ft: POORLY GRADED SP-SM I.1.i
(continued)



TEST Project: CCNPP Subsurface Investigation
hnabel BORING Calvert County, Maryland

Schnabel Engineering LOG Bechtel Job No. 23257

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING
(ft) TUM DEPTH I DATA

SAND WITH SILT, fine to medium
grained sand, wet, gray, estimated 5 -
10% fine gravel, estimated 5 - 10%
shell fragments, strong HCI reaction,
strong cementation, fine gravel as
cemented sands; coarse sand to fine
gravel size fresh shell fragments f=-V

22.0

32.0

37.0

42.0

22.0 - 32.0 ft: POORLY GRADED
SAND WITH SILT, moist, olive gray,
contains mica, estimated <5% shell
fragments, fine gravel size highly
weathered shell fragments; strong HCI
reaction (with shells), weak HCI
reaction (with soil)

- 25 -

26.5 ft: shelby
tube push
attempted; tube
did not penetrate
the soil, no
sample
recovered, no jar
sample taken,
tube not
preserved
28.5 - 33.5 ft:
greenish gray
drilling fluid

- 30

-22.1
32.0 - 37.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel
size fresh to highly weathered shell
fragments; contains a 9-inch layer of
fine gravel (as cemented sands);
strong HCI reaction (with shells), weak
HCI reaction (with soil); moderate to
strong cementation

100%

- 35

-27.1
37.0 - 42.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size highly
weathered shell fragments, strong HCI
reaction (with shells), no HCI reaction
(with soil)

38.5 - 43.5 ft:
uniform drilling
resistance,
smooth drilling,
greenish gray
drilling fluid

- 40

.1

(continued)



~TESTehnabel BORING
Schnabel Engineering LOG

DEPTH
(ft)

MATERIAL DESCRIPTION

42.0 - 46.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand size
moderately weathered shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

4R ,•
46.5 - 47.3 ft: SILTY SAND, fine
grained sand, moist, olive green,

47.3 -\contains mica, no HCI reaction

47.3 - 51.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive green, contains mica,
estimated <5% shell fragments, fine
gravel size moderately weathered shell
fragments; strong HCI reaction (with
shells), weak HCl reaction (with soil)
50.0 ft: Changes to fine gravel size
fresh to moderately weathered shell
fragments; strong HCI reaction (with
shells), weak HCI reaction (with soil)51.5

Bottom of Boring at 51.5 ft.
Boring backfilled with cementlbento'nite
Please refer to original field log for End

iz)

Q LKU0

i.

wj

I-

CL
q

U

0

C)
PI

gut through tremie-pipe upon completion.
of Day groundwater observation depths.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-787
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 5
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved
Contractor Foreman: T. Chew Encountered • 8/1 10:30 AM 18.5' 18.5' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day 8/4 8:10 AM 17.5' 19.5'

Method: 4-1/4" I.D. Hollow Stem Auger, Completion • 8/4 9:25 AM 5.1' 19.5' ---
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 8/1/08 Finished: 8/4/08

Easting: 960596 ft Northing: 217782 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 50± (ft) Total Depth: 100.0 ft i

DEPTH MATERIAL DESCRIPTION SYMBOl ELEV STRA SAMPLING TESTS REMARKS
(ft) ) TUMDEPTH I DATA

0.0 - 2.0 ft: FILL, sampled as silty
sand, fine to medium grained sand,
moist, orangish brown with mottles of
light gray, no HCI reaction

FILLý

S-1, SPT
1+4+3
REC=I 3",

4

2.0

4.5

7.0

9.5

14.2

17.5

2.0 - 4.5 ft: FILL, sampled as clayey
sand, fine to medium grained sand, .
moist, orangish brown with mottles of
light gray, no HCI reaction AFILL

A _
4.5- 7.0 ft: FILL, sampled as s'andy'
lean clay, fine grained sand~foist,Ž) -

orangish brown with mottles of'gray, no |
HCI reaction

7.0 - 9.5 ft: FILL, sampled as silty
sand, fine to medium grained sand,

- moist, brown with mottles of gray,
estimated <5% crushed stone, no HCI FILL
reaction, contains 1 inch layer of Lean

" Clay (CL) at 8.4 ft

9.5 - 14.2 ft: FILL, sampled as poorly
graded sand, fine to medium grained
sand, moist, orangish brown with
bands of light gray, estimated <5% fine
gravel, no HCI reaction, moderate
cementation, fine gravel as cemented
sands FILL

14.2 - 17.5 ft: FILL, sampled as sandy
lean clay, fine grained sand, moist,
gray, estimated <5% crushed stone,
estimated <5% fine gravel, contains
0.25 inch layer of iron cemented sands FILL
at 14.8 ft

47.9

45.4

72%

42.9 -

40.4

5-

10-

15-

S-2, SPT
2+3+4
REC=13", 72%

S-3, SPT
1+2+3
REC=10", 56%

S-4, SPT
1+3+5
REC=13", 72%

S-5, SPT
3+6+7
REC=17", 94%

S-6, SPT
2+2+3
REC=18", 100%

S-7, SPT
2+4+5
REC=17", 94%

0.0 ft: advanced
4 1/4" ID HSA to
19.5 ft
0.0 - 2.5 ft:
uniform
resistance,
smooth drilling,
brown cuttings,
changes as
noted below, see
end of boring
logs for
additional
remarks

13.5 - 14.2 ft: jar
labeled as S-6A
14.2 - 15.0 ft: jar
labeled as S-6B

19.5 ft: switched

35.7

32.4
17.5 - 22.5 fi: POORLY GRADED
SAND, medium grained sand,
subrounded particles, wet, brown with
bands of brownish red, estimated <5%
fine gravel, no HCI reaction, weak
cementation, fine gravel as iron

SP

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) M (ft) TUM DEPTH I DATA

cemented sands

SP

22.5

27.5

32.0

37.5

22.5 - 27.5 ft: SANDY SILT, fine
grained sand, moist, dark gray,
estimated <5% shell fragments,
contains mica, coarse sand size highly
weathered shell fragments, weak HCI
reaction (with shells), no HFl reaction
(with soil) ML

27.5 - 32.0 ft: SILTY SAND, fine
grained sand, moist, dark gray,
contains mica, estimated <5% shell
fragments, estimated <5% fine gravel,
moderate cementation, coarse sand
sized moderate to highly weathered SM
shell fragments, fine gravel as
cemented sands, strong HCI reaction
(with cemented sands), weak HCI-.>
reaction (with shells), no HCI reacdtfi
(with soil)

32.0 - 37.5 ft: POORLY GRADED "V
SAND WITH SILT, fineto medium
grained sand, moist, dcrkray,}
contains mica, estimated 51.,,0yo fine
gravel, estimated <5% shell fragments,
strong cementation, fine gravel as
cemented sands, fresh to highly
weathered shell fragments, strong HCI SP-SM
reaction (with cemented sands, shells
and soil)

27.4

22.4

17.9

25-

30-

35-

40-

45-

S-8, SPT
3+4+5
REC=18", 100%

S-9, SPT
3+4+9
REC=18", 100%

S-10, SPT
13+14+10
REC=18", 100%

S-11, SPT
4+6+8
REC=17", 94%

S-12, SPT
4+5+6
REC=18", 100%

to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 100
ft; mixed one bag
of bentonite with
125 gallons of
water to make
drilling fluid
19.5 - 23.5 ft:
uniform drilling
resistance,
smooth drilling,
grayish brown
drilling fluid
(continued)
23.5 - 28.5 ft:
gray drilling fluid

42.0 - 43.0 ft: bit
chatter

43.5 - 48.5 ft:
uniform drilling
resistance,
smooth drilling

12.4
37.5 - 52.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, estimated <5% shell
fragments, coarse sand sized
moderately weathered shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)

SP

43.5 ft: Changes to coarse sand to fine
gravel sized fresh shell fragments 7
(continued)
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48.5 ft: Changes to coarse sand sized
highly weathered shell fragments,
weak HCI reaction (with shells) SP

- 50

52.0

57.0

62.5

67.0

72.5

-2.1 -
52.0 - 57.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel sized highly
weathered shell fragments , strong HCI
reaction (with shells), weak HCI
reaction (with soil)

53.5 - 58.5 ft: bit
chatter

SP-SM
- 55

57.0 - 62.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated 15 - 25%/'fihe
gravel, estimated 5-10%/6 shellfý,
fragments, strong HCI reactio>trng1
cementation, fine gravel as-,cemeteg
sands, coarse sand to fine graveIlsize
fresh to highly weathered'sh.ell J SP-SM
fragments

62.5 - 67.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated 5 - 10% fine
gravel, moderate to strong
cementation, fine gravel as cemented
sands, strong HCI reaction (with SPSM
cemented sands and soil)

67.0 - 72.5 ft: POORLY GRADED
SAND, fine grained sand, wet, olive
gray, contains mica, estimated <5%
shell fragments, strong cementation,
fine gravel sized highly weathered shell
fragments, contains a 2 inch layer of
fine gravel as cemented sand at 69.6
fl, strong HCI reaction (with cemented SP
sands and shells), no HCI reaction
(with soil)

-7.1 -

- 60
59.5 - 62.5 ft:
intermittent bit
chatter

-12.6

-65

-17.1 -
67.0 - 70.5 ft: bit
chatter

- 70

-22.6
72.5 - 77.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell

ML

(continued)
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-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 5

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH DATA
TESTS REMARKS

fragments, firm, coarse sand to fine
gravel sized moderately weathered
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil) ML

77.5

82.5

87.5

92.5

97.5

77.5 - 82.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand size highly
weathered shell fragments, strong HCI
reaction (with shells), weak HCI SP-SM
reaction (with soil)

82.5 - 87.5 ft: SANDY SILT, fine ,/I
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm-,.-

ML

87.5 - 92.5 ft: SILTY SAND, fin..
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel
size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil) SM

92.5 - 97.5 if: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated 5 - 10% shell fragments,
coarse sand to fine gravel sized fresh
to highly weathered shell fragments,
strong HCI reaction (with shells), weak SP-SM
HCI reaction (with soil)

-27.6

-32.6

- 75

- 80

-85

- 90

- 95

73.5 - 78.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid (continued)

88.5 - 93.0 ft:
flushed boring
with water

-37.6

-42.6

-47.6
97.5 - 100.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, weak HCl reaction, coarse
sand sized highly weathered shell
fragments

SM

1UU.u -- U.1 1 UU1(

(continued)
(continued)
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Bottom ot Boring at 1 UU.U tt.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
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TEST Project: CCNPP Subsurface Investigation Boring Number: B-788hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew

Schnabel Representative: B. Glass Encountered - 6/27 9:52 AM 18.5' 10.0' ---

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion 7 6/27 11:00 AM 2.5' 10.0' 49.0'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/27/08 Finished: 6/27/08

Easting: 960881.3 ft Northing: 217507.3 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 51.3 (ft) Total Depth: 50.0 ft _

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

( f t) , 

( ) T U M D E P T H S D A T A

0.0 - 2.0 ft: SANDY LEAN CLAY, fine
grained sand, moist, brown, no HCI
reaction C. ýL l0

2.0

3.5

7.0

9.0

14.5

15.7

2.0 - 3.5 ft: CLAYEY SAND, fine to lg
medium grained sand, moist, light gray-

ga with mottles of orangish brown, no H01
_\reaction, moderate cementation, ironC'oxidation mottles ..•

3 .5- 7.0o f: LEAN CLAY, moist , lght
gray with bands of orangish ermetn,d
estimated <5% fine grainedrsan '•oxidHCI reaction, soft, iron ox~ldatio~'lor• C

7.0 - 9.0 ft: LEAN CLAY, moist, light .
gray with bands of orangish brown, no
HCI, moderate cementation reaction, C
contains a 0.25 inch layer of cemented
sands at 7.9 and 8.3 ft; iron oxidation

-• mottles /

8.7 ft: Changes to gray
• 9.0 - 14.5 ft: POORLY GRADED SAND

WITH SILT, fine to medium grained
sand, moist, dark gray, contains~mica,
no HCI reaction, moderate
cementation, contains a 0.25 inch layer
of cemented reddish fine sand at 10.1 S• S
ft

--
V.

49.3 -

47.8

44.3 -

42.3 -

36.8

35.6

-5-

L-10-

115-

S-1, SPT
1+3+4
REC=16",

S-2, SPT
3+5+5
REC=18",

S-3, SPT
2+4+5
REC=18",

S-4, SPT
3+5+6
REC=1 8",

S-5, SPT
6+6+9
REC=18",

S-6, SPT
3+8+ 15
REC=17",

89%

100%

100%

100%

100%

94%

0.0- 2.5 ft:
Advanced 4 1/4"
ID HSAto 10:0 ft.
0.0 to 2.5 ft:
Uniform drilling
resistance,
brown cuttings,
changes as
noted below, see.
end of boring log
for additional
remarks
1.5 - 15.7 ft:
Labeled as S-7A
2.5 - 3.5 ft: Jar
labeled as S-2A
3.5 - 4.0 ft: Jar
labeled as S-2B
5.0 - 7.5 ft:
orangish gray
cuttings

10.0 - 12.5 ft:
Switched to 3
1/2" OD Tricone
roller bit and
advanced to 50.0
ft 10.0 ft: Uniform
drilling
resistance,
smooth drilling,
dark gray drilling
fluid; changed to
brown from 11.5
to 12 ft and back
to dark gray.
12.5 - 15.0 ft:
dark gray drilling
fluid
15.0 - 18.0 ft:
gray drilling fluid
15.7 - 16.5 ft:
Labeled as jar
S-7B

14.5 - 15.7 ft: SILTY SAND, fine
grained sand, moist, dark gray,
contains mica, no HCI reaction,

,'• moderate cementation, contains a 1
inch layer of fine cemented sands at

\15.6 ft, brownish red, moderate
\cementation.

SM

IF
15.7 - 26.5 ft: POORLY GRADED
SAND, fine to medium grained sand,
moist, light gray and brownish red, no
HCI reaction, moderate cementation,
contains interbeds of cemented fine
sands, brownish red
18.5 ft: Changes to wet, dark gray,

AK S-7, SPT
8+10+16
REC=12", 67%

S-8, SPT
8+10+16
REC=13", 72%

SP

1_

(continued)



TEST Project: CCNPP Subsurface Investigation Borinn Number: B-788
., hnab BORING Calvert County, Maryland Schnebel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(Ift) (ft) TUM DEPTH DATA

estimated <5% silt

SP

23.5 ft: Changes to estimated <5%
shell fragments, weak HCI reaction
(with shells)

S-9, SPT
36+50/5'
REC=11", 102%

26.5

1

32.0

36.0

24.8
26.5 - 32.0 ft: SILTY SAND, fine
grained sand, moist, dark gray, /
estimated <5% shell fragments, strong
HCI reaction (with shells), weak HCI IS
reaction (with soil)

32.0 - 36.0 ft: POORLY GRADED
SAND WITH SILT, fine'to.medilum
grained sand, moist, dc'-k gray
estimated 50- 100% cemented sands
weak HCI reaction, fine to medium -
cemented sands, strong cementation SP-SM:

19.3

15.3

- 25 -

- 30 -

- 35 -

- 40 -

- 45 -

36.0 - 50.0 ft: POORLY GRADED
SAND, fine grained sand, wet, gray,
estimated <5% silt, estimated 5 - 10%
shell fragments, no HCl reaction

S-10, SPT
4+5+6
REC=18", 100%

S-11, SPT
50/4"
REC=3", 83%

S-12, SPT
18+7+6

S713, SPT
6+9+9
REC=1 7", 94%

32.0 ft: Bit
chatter

33.5 - 38.5 ft:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid

38.5 - 43.5 ft:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid

SP

43.5 ft: Changes to fine to medium
grained sand, subrounded particles,
dark gray, estimated <5% silt,
estimated <5% shell fragments, weak
HCI reaction (with shells)

.1 LL1 LS.I.L &

(continued)
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hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 3
DEPTH ft) STUM SAMPTH IDAT

(ft) MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(f)(t U DPHtDT

SP
S-14, SPT
3+5+7
REC=16", 89%

1.3 -L----- 50•J•J .IJ

Bottom of Boring at 50.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-789hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 6

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered __6/26 10:24 AM 23.5' 10.0' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion 1 6/26 4:39 PM 11.5' 10.0' 76.5'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/26/08 Finished: 6/26/08

Easting: 961000 ft Northing: 217388.6 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 56± (ft) Total Depth: 100.0 ft _ _ _

DEPTH MATERIAL DESCRIPTION SYMBO ELEV TSTRA SAMPLING TESTS REMARKS(ft) (ft) TUM DEPTH I DATA

0.0 - 0.5 ft: Topsoil, contains organics,
--,contains roots0.5

0.5 - 2.0 ft: SILTY SAND, fine to
medium grained sand, moist, light
brown with mottles of orangish brown,
contains roots, contains fine gravel, no
HCI reaction

rCL

2.01-
2.0 -4.5 ft: LEAN CLAY, moist, light
gray with mottles of orangish red,,,
contains fine to medium sand,b noHCI
reaction, soft, iron oxidation mottlesý 4,

~~ '~:

55.8

54.3 -

4.5

7.0

9.5

12.0

14.5

4.5 - 7.0 ft: SANDY LEAN'CLAY "fine
grained sand, moist, light graywith
bands of reddish orange, contains
roots, no HCI reaction, soft, iron
oxidation bands CL

7.0 - 9.5 ft: LEAN CLAY, moist, light
gray with bands of reddish orange,
estimated <5% fine grained sand, no
HCI reaction, soft, iron oxidation bands

CL

9.5 - 12.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
firm

CL

12.0 - 14.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, firm

CL

51 .8

49.3 -

46.8

-5-

-10-

7
7
7
7

S-1, SPT
1+1+2
REC=18", 100%

S-2, SPT
1+2+4
REC=18", 100%

S-3, SPT
3+3+4
REC=8", 44%

S-4, SPT
2+2+5
REC=18", 100%

S-5, SPT
4+5+8
REC=1 8", 100%

S-6, SPT
4+6+6
REC=18", 100%

0.0 ft: Advanced
4 1/4" ID HSA to
10.0 ft, 0.0 to 2.5
ft: uniform drilling
resistance,
smooth drilling,
orangish brown
cuttings.
changes as
noted below.
2.5 - 5.0 ft:
orangish brown
and gray cuttings

f

5.0 - 7.5 ft:
orangish brown
cuttings

7.5 - 10.0 ft:
increased drilling
resistance at 9.0
ft, smooth
drilling, brownish
orange cuttings

10.0 - 12.5 ft:
Switched to 3
1/2" O.D. tricone
roller bit (mud
rotary) and
advanced to 98.5
ft: smooth
drilling, gray
drilling fluid, mud
thinner added at
12.5 ft.

44.3 -

41.8
14.5 - 19.7 ft: CLAYEY SAND, fine SC

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-789
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 6

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

grained sand, moist, dark gray,
contains mica, no HCI reaction

19.7

22.0

27.0

32.0

19.7 - 22.0 ft: SILTY SAND, fine to
medium grained sand, moist, gray with
bands of orange, iron oxidation bands,
contains a 0.5 inch layer of iron
cemented sands at 19.7 ft, no HCI
reaction

- 20-

22.0 - 27.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, light brown, estimated <5% silt, no
HCI reaction 

5

, SPT
3+6
C=18", 100%

, SPT
3+7
C=18", 100%

, SPT
+16+23
C=13, 72%

0, SPT
!+1
C=14", 78%

SP

- 25-

18.5 - 19.7 ft: Jar
sampled as S-8A

19.7 - 20.0 ft: Jar
labeled as S-8B
20.0 ft: grayish
brown drilling
fluid

28.5 - 33.5 ft:
increased drilling
resistance at 33
ft, gray drilling
fluid

33.5 - 38.5 ft: rig
chatter from 37.0
ft to 38.0 ft

29.3
27.0 - 32.0 ft: POORLY GRADED
SAND, medium to coarse grained
sand, subrounded particles, wet, dark
gray, estimated <5% silt, no HCI
reaction, contains 0.5 inch layers of
LEAN CLAY (CL) '1

SP

- 30-

32.0 - 37.0 tt: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, contains mica,
estimated <5% shell fragments, strong
HCI reaction (with shells and soil)

- 35

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-789
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH[ DATA

SP-SM

37.0

41.0

47.0

37.0 - 41.0 ft: SILTY SAND, fine
grained sand, wet, dark gray, contains
cemented sands, no HCI reaction,
strong cementation

SM

19.3 -

lf;• -
41.0 - 47.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated 15 - 25% shell
fragments, weak HCI reaction (with
shells and soil)

SP-SM

- 9.3 -

0

I-

0

a-
U-
H

H

0

- 40 -

-45-

- 50 -

S-12, SPT
50/5"
REC=4", 83%

S-13, SPT
33+13+9
REC=18", 100%

S-14, SPT
7+8+12
REC=18", 100%

S-15, SPT
5+6+9
REC=18", 100%

33.5 - 38.5 ft: rig
chatter from 37.0
ft to 38.0 ft
(continued)

38.5 - 43.5 ft:
drilling resistance
increasing and
decreasing
intermittently

48.5 - 53.5 ft:
Advanced tricone
bit: uniform
drilling
resistance,
smooth drilling,
gray fluid

47.0 - 57.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, estimated <5% shell
fragments, estimated <5% silt, strong
HCI reaction (with shells and soil)

53.5 ft: Changes to fine to medium
grained sand, subrounded particles,
strong HCl reaction (with shells), weak
HCI reaction (with soil)

SP

55_+_

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-789
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

SP

57.0

67.5

72.0

57.0 - 67.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, no HCI reaction

63.5 ft: Changes to estimated
shell fragments, weak HCIreaion'-
(with shells and soil)

Sp-SM

-0.7 -

-11.2
67.5 - 72.0 Ift: SILTY SAND, fine
grained sand, wet, light gray, contains
cemented sands, estimated 15 - 25%
shell fragments, strong cementation,
strong HCI reaction (with shells and
soil)

SM I

- 60 -

65-

70 -

75 -

S-16, SPT
4+5+8
REC=18", 100%

S-17, SPT
4+5+7
REC=18", 100%

S-18, SPT
16+22+50/5"
REC=16", 95%

S-19, SPT
14+14+27
REC=18", 100%

58.5 - 60.0 ift:
Advanced tricone
bit: uniform
drilling
resistance,
smooth drilling,
gray drilling fluid

63.5 - 68.5 It: rig
chatter at 67.5 It

68.5 - 73.5 It:
intermittent rig
chatter, gray
drilling fluid

-15.7 -
72.0 - 87.0 It: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated <5% shell
fragments, strong HCI reaction (with
shells) weak HCI reaction (with soil)

SP-SM x
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

/SP-SM

83.5 ft: Changes to estimated 5 -110%.1

shell fragments

87.0

92.0

-30.7 -
87.0 - 92.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, olive gray, estimated <5% shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

-80-

- 85 -

-90-

95 -

S-20, SPT
6+9+13
REC=18", 100%

S-21, SPT
8+9+14
REC=18", 100%

S-22, SPT
6+8+13
REC=1 8", 100%

S-23, SPT
5+8+10
REC=18", 100%

78.5 - 83.5 Ift:
Advanced tricone
bit: uniform
drilling
resistance,
smooth drilling,
gray drilling fluid

88.5 - 93.5 ft:
Advanced tricone
bit: uniform
drilling
resistance,
smooth drilling,
gray drilling fluid

93.5 - 98.5 ft:
Advanced tricone
bit: uniform
drilling
resistance,
smooth drilling,
gray drilling fluid

SP-SM

-35.7 -92.0 - 100.0 It: SILTY SAND, fine
grained sand, moist, olive gray,
estimated <5% shell fragments, weak
HCl reaction (with shells and soil)

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

93.5 - 98.5 ft:
Advanced tricone
bit: uniform
drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)SM

98.5 ft: Changes to strong HCI reaction
(with shells and soil)

S-24, SPT
7+8+10
REC=18", 100%

4 f.tt• t'• 43.7 ± -1 flU- £ ~£ .i. a
Bottom of Boring at 100.0 ft.
Boring backfilled with cemer



TEST Project: CCNPP Subsurface Investigation Boring Number: B-790hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered _ 6/30 5:22 PM 19.3' 19.5'
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day ' " 7/1 6:55 AM 25.1' 14.5'

Method: 4-1/4" I.D. Hollow Stem Auger, Completion . 7/1 7:22 AM 35.0' 14.5'
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/30/08 Finished: 7/1/08

Easting: 961110.5 ft Northing: 217278.1 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 72.7 (ft) Total Depth: 49.7 ft

DEPTH MATERIAL DESCRIPTION SYMBO ELEV STRA SAMPLING TESTS REMARKS(Mf) (ft) TUM DEPTHI DATA

0.2
0.6

"\ 0 .0 - 0.2 ft: Asphalt

-\0.2 - 0.6 ft: GRAVEL /
0.6 - 4.5 ft: SILTY SAND, fine and
coarse grained sand, subangular
particles, moist, orangish brown, no
HCl reaction
2.5 ft: Changes to subrounded
particles, light gray and brownish
orange

A)~

SM

72.5
72.1 7

4.5

7.0-

9.5

12.5

4.5 - 7.0 ft: POORLY GRADEDSAND,
medium to coarse grained1CdndK,
subrounded particles, moist brownish
orange, estimated <50%fine to coarse
gravel, no HCI reaction, subounded
gravel, contains a 0.25 inch layer of
LEAN CLAY (CL), moist, light gray at

\5.9ft [

SP

7.0 - 9.5 ft: POORLY GRADED SAND,
fine to coarse grained sand,
subrounded particles, moist, orangish
brown, contains roots, estimated 5 -
10% fine to coarse gravel, no HCI

-reaction, subrounded qravel

SP

68.2

65.7 -

63.2

60.2

-5-

-10-

-15-

7

T
9.5 - 12.5 ft: LEAN CLAY WITH SAND,
fine grained sand, moist, brownish
orange and light gray 7

S-1, SPT
5+5+5
REC=17", 94%

S-2, SPT
4+3+3
REC=10", 56%

S-3, SPT
4+3+3
REC=1 3", 72%

S-4, SPT
32+13+4
REC=4", 22%

S-5, SPT
2+5+6
REC=1 1", 61%

S-6, SPT
2+4+4
REC=14", 78%

S-7, SPT
3+6+6
REC=18", 100%

0.0 ft: Advanced
4-1/4" ID HSA to
14.5 ft. 0.0 to 2.5
ft: uniform drilling
resistance
smooth drilling,
brownish, orange
cuttings,
changes as
noted below, see
end of boring log
for additional
remarks
2.5 - 5.0 ft:
orangish brown
cuttings
5.0 - 7.5 ft:
brownish orange
cuttings

7.5 - 10.0 ft:
orangish brown
cuttings

10.0 - 13.5 ft:
brownish orange
cuttings

14.5 It: switched
to 3-1/2" OD
tricone roller bit
(mud rotary) and
advanced to 48.5
ft. 2 bags of
bentonite mixed
with 124 gallons
of water
14.5 ft: uniform
drilling
resistance,
smooth drilling,
brown drilling
fluid

CL

4 ~44
12.5- 22.0 ft: LEAN CLAY, moist, light
gray with bands of brownish orange,
estimated <5% fine grained sand,
contains roots, no HCI reaction, firm,
iron oxidation bands, 2 inch layer of
POORLY GRADED SAND WITH
SILT(SP-SM) wet, fine sand, wet dark
gray at 19.3 ft

CL

/

z

0
M-
U)
w 7

(continued)



TEST Project: CCNPP Subsurface Investigation Borinn Number: B-790
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

18.5 - 23.5 ft:
brownish gray
drilling fluid
(continued)

CL

22.0

27.0

32.0

37.0

42.0

22.0 - 27.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
firm

CL

50.7 -

45.7 -

40.7

27.0 - 32.0 ft: CLAYEY SAND, fine
grained sand, moist, dark gray,
contains mica, no HCI reaction

SCN

H

LL

cc

0.
U.

V

32.0 - 37.0 ft: POORLY GRADELD N'
SAND, fine grained sad, wet, brown,
estimated <5% shell fragrments/•
medium sand size shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)

SPI

37.0 - 42.0 ft: POORLY GRADED
SAND, fine grained sand, wet, dark
gray, estimated <5% silt, no HCI
reaction

SPI

- 25 -

- 30 -

-35-

- 40 -

- 45 -

S-8, SPT
4+8+10
REC=18", 100%

S-9, SPT
6+11+15
REC=18", 100%

S-10, SPT
6+19+20
REC=1 3", 72%

S-11, SPT
6+10+9
REC=12", 67%

S-12, SPT
1 /12+1"
REC=7", 39%

23.5 - 28.5 ft:
increased drilling
resistance with
depth, no distinct
increase at a
particular depth,
gray drilling fluid

33.5 - 38.5 ft:
uniform drilling
resistance,
smooth drilling

38.5 - 43.5 ft: No
photograph
taken of S-11
due to heavy
rains

43.5 - 45.0 ft:
loss of 125
gallons of drilling
fluid
45.0 ft: Mix 1 bag
of bentonite with
100 gallons of
water

35.7 -

0.

C,

0
Z
W
0.
wa

W

C,

30.7 -
42.0 - 47.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, no HCI reaction

SP

J~JJ J

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-790
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

*1 .U 47.0 - 49.7 ft: SILTY SAND, fine
grained sand, moist, dark gray,
contains mica, weak HCI reaction

LO.i 45.0 - 48.5 ft:
uniform drilling
resistance, loss
of about 70
gallons of drilling
fluid (continued)

SM
S-13, SPT
6+8+50/2"
REC=14", 97%

49.7 23.0

Bottom of Boring at 49.7 ft.
Boring backfilled with betonite and cement grout using tremie upon completion.

W

I-

D

0

LL

0

0

F-



- TEST Project: CCNPP Subsurface Investigation Boring Number: B-791hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 8

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered _ 6/23 --- 15.0' 15.0' ---
Schnabel Representative: K. Bell

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day 6/24 8:30 AM 14.5' 19.0'

Method: 4-1/4" I.D. Hollow Stem Auger, Completion _ 6/24 4:50 PM 15.1' 19.0' 26.4'
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/23/08 Finished: 6/24/08

Easting: 961245.1 ft Northing:217143.5 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 84.5 (ft) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH [ DATA

0.0 - 4.5 ft: FILL, sampled as silty
sand, coarse grained sand, rounded
particles, moist, brown and yellowish
brown, estimated <5% fine gravel,
estimated <5% roots, no HCI reaction,
small roots 0-0.4 ft

2.6 ft: Changes to fine t iu
grained sand, yellow s' b~rown, I0 H~l
reaction, subrounded gravel contains
0.15 ft layer of silty sand, moist~dark
brown mottled with grayish brown, fine
gravel crumble

FILL

7A

S-1, SPT
1+5+6
REC=1 6", 89%

S-2, SPT
1+2+1
REC=14", 78%

S-3, SPT
1+2+4
REC=17", 94%

S-4, SPT
3+3+3
REC=1 5", 83%

0.0 ft: Advanced
4-1/4" I.D. HSA
to 19.0 ft. 0.0 to
2.5 ft: uniform
drilling
resistance,
changes as
noted below, see
end of boring log
for additional
remarks

2.6 - 5.0 ft: slight
bit resistance
(possible gravel),
replaced split
barrel sampler
shoe

5.0 - 7.5 ft: slight
bit resistance
(possible gravel),
changed to a
new shoe for
spoon

7.5 - 10.0 ft:
uniform drilling
resistance

4.5

7.0

4.5 - 7.0 ft: PROBABLE FILL, sampled
as silty sand, fine to coarse grained
sand, moist, orangish brown, estimated
<5% fine gravel, no HCI reaction, dark
brown at 5.5 ft, changes to yellowish
brown at 5.9 ft, subrounded gravel,
contains very thin layer of pine bark at FILL
5.5 ft, increased fines with depth
stepped at 5.5 ft and 5.9 ft

80.0

-5

77.5 - - -
7.0 - 17.5 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained
sand, subrounded to subangular
particles, moist, light brown, estimated
<5% fine gravel, no HCI reaction,
subangular gravel

SP-SM B2

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-791
nabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG > Bechtel Job No. 23257 Sheet: 2 of 8

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS(ft) (ft) TUM DEPTH I DATA

S-5, SPT
3+5+6
REC=17", 94%

10.0 - 12.5 fi:
easy drilling

12.5 ft: Changes to fine to medium
grained sand, subrounded to
subangular particles, light brown, no.
HCI reaction

15.0 ft: Changes to wet, orangish

brown, no HCI reaction

B2

/
SP-SM

z

17.5

22.5

67.0

-15-

- 20 -

S-6, SPT
5+7+8
REC=17", 94%

S-7, SPT
3+5+4
REC=15", 83%

S-8, SPT
3+4+6
REC=1 5", 83%

12.5 - 15.0 ft:
Hammer Energy
test performed

15.0 - 19.0 ft:
Switched to
3-1/2" O.D.
Tricone Roller bit
(mud rotary) and
advanced to 98.5
ft

19.0 - 23.5 ft:
uniform drilling
resistance

17.5 - 22.5 ft: SILTY SAND, fine to
coarse grained sand, subrounded to
subangular particles, wet, yellowish
brown, estimated <5% fine gravel, no
HCI reaction, subrounded gravel,
contains 5" layer of LEAN CLAY WITH
SAND (CL), moist, gray at 19.4 ft

SM

7
62.0

22.5 - 28.5 ft: SILTY SAND, fine to
medium grained sand, wet, yellowish
brown, estimated <5% fine gravel, no
HCI reaction, angular to subangular
gravel, gravels increase with depth

SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-791
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 8

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKSDEtH (ft) TUM DEPTH DATA _

SM

28.5 56.0
28.5 - 42.0 ft: LEAN CLAY, moist, light'S\
gray, estimated <5% medium grained
sand, contains mica, firm, /"y
homogeneous structure Ky"

33.5 ft: Changes to estimated <5% fine
grained sand, contains mica, firm,
homogeneous structure

F

CL

- 25 -

- 30 -

- 35 -

7

S-9, SPT
4+14+18
REC=18", 100%

S-10, SPT
3+4+5
REC=18", 100%

S-11, SPT
4+4+6
REC=18", 100%

23.5 - 28.5 ft:
Slight drilling
resistance at
24.0 ft, (possible
gravel), clay
cuttings.
Hammer Energy
test performed

28.5 - 33.5 It:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
at 33.5 ft

33.5 - 38.5 ft:
easy drilling

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-791
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 8

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

38.5 ft: Changes to hard

CL

1<
//

-40-

42.0

47.0

33.5 - 38.5 ft:
easy drilling
(continued)

42.5 -42.0 - 47.0 fl: SILTY SAND, fine \N
grained sand, wet, gray, contains'nica, \
no HCI reaction, homogeneous~$2 .;0structure ... /

S-12, SPT
4+8+10
REC=18", 100%

S-13, SPT
5+7+8
REC=18", 100%

S-14, SPT
91+100/2
REC=8", 95%

38.5 - 43.5 ft:
Hammer Energy
test performed

43.5 - 48.5 ft:
slight bit chatter
from 47.0 to 47.5
ft, (possible
gravel), driller
had considerable
difficulty
retrieving spoon

48.5 - 53.5 ft:
slower drilling
rate, intermittent
drilling resistance

SM

- 45 -

37.5 -
47.0 - 51.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, reddish brown and yellowish
brown, no HCI reaction, iron oxide
cementation from 48.6 to 48.7 ft

SP-SM

- 50 -

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-791
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 8

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SP-SM

51.5

61.0

33.0
51.5 - 61.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, light gray, contains mica, no HCI
reaction, homegeneous structure

S-15, SPT
32+57+100/3
REC=9, 94%

SP-SM

- 55-

- 60 -

48.5 - 53.5 ft:
slower drilling
rate, intermittent
drilling resistance
(continued)

53.5 - 58.5 ft:
uniform drilling
resistance,
Hammer Energy
test performed

58.5 - 63.5 Ift:
slight rig chatter
from 62.0 to 63.5
ft, (possible
gravel)

S-16, SPT
50/5".
REC=5", 104%

4 ~PM* 23.5 -
61.0 - 66.0 ft: SANDY SILT, moist, light
gray, contains mica, no HCI reaction,
soft, strong cementation (tip of SPT
shoe)

ML

S-17 SPT
50/2'.

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-791
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 6 of 8

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

REC=2", 83%

ML

66.0

71.5

18.5 -
66.0 - 71.5 ft: SILTY SAND, fine to
medium grained sand, wet, light gray,
estimated <5% shell fragments, strong
HCI reaction (with shells), weak HCI
reaction (with soil), shell size increase
with depth

- 65

-70-

-75-

S-18. SPT50/5"
REC=5", 104%

63.5 - 68.5 ft:
itermittent drilling
resistance
(continued)

68.5 - 73.5 ft:
moderate
resistance from
68.5 to 71.5; no
resistance from
71.5 to 73.5.
Hammer Energy
test performed

73.5 - 78.5 ft:
slight drilling
resistance at
77.5 ft. (possible
shells) Hammer
Energy test
performed

13.0
71.5 - 82.0 It: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated 5 - 10% shell
fragments, strong HCl reaction (with
shells), no HCI reaction (with soil)

S-19, SPT
7+5+8
REC=18', 100%

SP-SM

(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL ELEVI (ft)
STRA SAMPLING
TUM DEPTH I DATA

78.5 ft: Changes to light gray and
greenish gray, estimated <5% shell
fragments, weak HCI reaction (with
shells)

82.0

structure

94%

83.5 - 88.5 ift:
uniform drilling
resistance,
smooth drilling,
Hammer Energy
test performed

87.0 -2.5

0

LU
>,)

87.0 - 92.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray and greenish gray, estimated
<5% shell fragments, no HCI
reaction(both shells and soil)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-791
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 8 of 8

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

88.5 - 93.5 ft:
uniform drilling
resistance, easy
drilling.

i i (continued)

92.0 - -7.5 (
92.0 - 98.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray and white, estimated <5%
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil), moderate to strong cementation

S-23, SPT 93.5 - 98.5 ft:
50/6 slight drilling
REC=6", 100% resistance from

93.5 to 94,
drillers added
water to the mud
at 98.5 ft,
Hammer Energy

-95- test performed

98.5 -14.0
98.5 - 100.0 ft: POORLY GRADED S-24, SPT
SAND WITH SILT, wet, gray, 9+13+14
estimated <5% shells, strong HCI REC=18-, 100%
reaction (with shells), weak HCI SP-SM
reaction (with soil)

100.0 -15.5 --- 100

m

z Bottom of Boring at 100.0 ft.
UBoring backfilled with cement/bentonite grout through tremie pipe upon completion.

a
C/)

0

u.I

0:

>,

0

(C)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-821hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew\M
Encountered _ 7/17 12:00AM 7.5' 7.5' ---

Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion .7/17 4:30 PM 12.5' 7.5' 19.0'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/17/08 Finished: 7/17/08

Easting: 961124.6 ft Northing:218736.3 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 8.9 (ft) Total Depth: 50.0 ft

DEPTH ELEV STRA SAMPLING
(ft) MATERIAL DESCRIPTION SYMBOL (ft) TUM DEPTH TESTS REMARKS

0.0 - 2.5 ft: FILL, sampled as silty
gravel, fine to coarse grained sand,
angular particles, moist, light gray, no
HCI reaction, stone base

IN
,FILL

2.5

4.5

9.5

17.0

2.5 - 4.5 ft: FILL, sampled as sandy (I.•
sand, medium to coarse grained sand,
subangular particles, moist, brown-andgray, estimated <5% fine gravel,""
estimated <5% shell fragments7,.
estimated <5% crushed stone;,fresh r
shell fragments, strong HCI.reactiohn'
(with shells), no HCI reaction-w sithl)

FILL

SP-SM

6.4

4.4

4.5 - 9.5 ft: POORLY SIADED SAND
WITH SILT, medium grainedsa0d,
subangular particles, wet, darkgray,
estimated 15 - 25% shell fragments,
strong HCI reaction, medium to fine
gravel size fresh shell fragments

-0.6
9.5 - 17.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand, wet,
dark gray, contains mica, estimated
<5% shell fragments, fine gravel size
highly weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)

13.5 ft: Changes to weak HCI reaction,
coarse sand size moderately
weathered shell fragments

-5-

-10-

-15-

7
7

S-1, SPT
21+32+27
REC=18", 100%

S-2, SPT
27+13+16
REC=18", 100%

S-3, SPT
4+4+3
REC=0", 0%

S-4, SPT
9+5+6
REC=11", 61%

S-5, SPT
2+3+5
REC=17", 94%

S-6, SPT
3+3+5
REC=18", 100%

S-7, SPT
25+23+14

SREC =16", 89%

0.0 - 2.5 ft:
advanced 4 1/4"
ID HSA to 9.0 ft;
from 0 to 2.5 fit,
rig chatter
throughout
drilling interval,
light gray
cuttings;
changes as
noted below, see
end of boring for
additional
remarks
2.5 - 5.0 it: rig
chatter to 2.8 ft
(crushed stone
base possibly
ends at 2.8 ft),
brown cuttings
5.0 - 7.5 ft:
uniform drilling
resistance,
smooth drilling,
dark gray
cuttings
9.0 ft: switched 3
1/2" OD tricone
roller bit (mud
rotary) and
advanced to 50
ft, mixed one bag
of bentonite with
125 gallons of
water to make
drilling fluid,
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

17.5 ft: bit
chatter, gray
drilling fluid

SP-SM

-8.1 -
17.0 - 22.0 ft: SILTY SAND, fine
grained sand, wet, gray, estimated 5 -
10% shell fragments, estimated <5%
fine gravel, strong HCI reaction, strong
cementation, coarse sand to coarse
gravel size fresh to highly weathered
shell fragments, fine gravel as
cemented sands

SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-821
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 3

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA SAMPLING
TUM DEPTH I DATA TESTS REMARKS

22.0

32.0

37.0

42.0

22.0 - 32.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated <5% shell
fragments, estimated <5% fine gravel,
strong HCI reaction, moderate
cementation, coarse sand to fine
gravel size fresh to moderately
weathered shell fragments, gravel as
cemented sands -25 -

- 30 -

- 35 -

7
4

32.0 - 37.0 ft: SILTY SANI)-fine- e -
grained sand, moist, oI44ray,•
estimated <5% shell fragments//
estimated <5% fine gravelstrong HCI
reaction, strong cementation, coarse
sand to fine gravel size highly
weathered shell fragments, fine gravel
as cemented sand 7

S-8, SPT
21+10+9
REC=18", 100%

S-9, SPT
31+35+18
REC=14", 78%

S-10, SPT
15+16+21

REC=18", 100%

S-11, SPT
5+7+10
REC=18", 100%

S-12, SPT
7+8+10
REC=18", 100%

21.0 - 21.5 ft: bit
chatter

23.5 - 28.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

33.5 - 38.5 if:
uniform drilling'
resistance,
smooth drilling

43.5 - 48.5 ft:
uniform drilling
resistance,
smooth drilling

37.0 - 42.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, olive gray, estimated <5% shell
fragments, weak HCI reaction, coarse
sand size, highly weathered shell
fragments

42.0 - 47.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
estimated <5% shell fragments, weak
HCI reaction, coarse sand size,
moderately to highly weathered shell
fragments

- 40 -

- 45 -

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-821
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
ift) MATERIALDESCRIPTION SYMBOL (ft) TUM DEPTH DATA

91[.U 47.0 - 50.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand size, fresh shell fragments, strong
HCl reaction with shells, weak HCI
reaction with soil

SP-SM

-360.

7S-13, SPT
5+9+11
REC=18", 100%

if)l I1 -A - 50

Bottom of Boring at 50.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
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TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 10
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: W. Wolfe
Encountered • 7/31 4:58 PM 12.5' 13.0' ---Schnabel Representative: D. Cepull

Equipment: CME-550; AWJ Rods Start of Day ' 8/1 6:53 AM -1.3' 13.0'

Method: 4-1/4" I.D. Hollow Stem Auger, End of Day V 8/1 2:00 PM -1.5' 13.0' ---
3 1/4" O.D. Tri-Cone Roller Bit

Start of Day 8/4 8:45AM 7.0' 13.0' ---
Hammer Type: Auto Hammer (140 Ib)____

Dates Started: 7/31/08 Finished: 8/5/08 End of Day w 8/4 6:08 PM -0.5' 13.0' ---

Easting:960272.2ft Northing:217216.7ft By:Land Survey Start of Day "•' 8/5 7:00 AM 13.0' 13.0' ---

Coordinate System: MD State Plane C

Ground Surface Elevation: 76.0 (ft) Total Depth: 250.0 ft Completion • 8/5 6:28 PM 3.0' 13.0'

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

__ _ ___ ____ __ __ I_ I ___ ___ ___

0.5

8.4

12.0

14.5

17.5

0.0 - 0.5 ft: Rootmat and topsoil,
•\organics /

0.5 - 8.4 ft: POORLY GRADED SAND
WITH SILT, medium grained sand,
moist, orangish brown, contains mica,
no HCI reaction

5.0 ft: Changes to homogenous
structureV7

7.5 ft: Changes to contains iron
cemented sand layer between 7.5 and

-\7.6 ft

SP-SM

75.5

8.4 - 12.0 ft: CLAYEY SAND, medium
grained sand, moist, orangish brown
and light gray, contains mica, no HCI
reaction
9.5 ft: Changes to no mica

SC

67.6

64.0 -

61.5

-5-

-10-

-15-

S-1, SPT
1+1+2
REC=17",

S-2, SPT
1+2+3
REC=15",

S-3, SPT
4+5+4
REC=13",

S-4, SPT
5+5+2
REC=18",

S-5, SPT
1+1+2
REC=13",

S-6, SPT
2+3+8
REC=18",

94%

83%

72%

100%

72%

100%

0.0 ft: advanced
4 1/4" ID HSA to
12.5 ft; 0.0 to 2.5
interval: uniform
drilling
resistance,
orangish brown
sand with silt
cuttings;
changes as
noted below; see
end of boring log
for additional
remarks

7.5 - 8.4 ft: jar
labeled as S-4A

8.4 - 9.0 ft: jar
labeled as S-4B

12.5 ft:
encountered
groundwater;
switch to 3-1/4"
OD tricone roller
bit and advanced
to 248.5 ft;
marsh funnel test
performed, 35
sec drilling fluid
15.0 - 18.5 ft:
uniform drilling
resistance,
brownish gray
drilling fluid,
clayey sand
cuttings

12.0 - 14.5 ft: LEAN CLAY WITH
SAND, moist, gray, contains mica, no
HCI reaction, soft, homogenous
structure CL

14.5 - 17.5 ft: CLAYEY SAND, fine to
medium grained sand, moist, gray,
contains mica, no HCI reaction

SC

S-7, SPT
1+2+3
REC=18", 100%

S-8, SPT
2+3+3
REC=18", 100%

58.5
17.5 - 32.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCI reaction, soft,
homogenous structure CL

9/

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(Ift) (ft) TUM DEPTH DATA

23.5 ft: Changes to contains - 1 inch
layer of silty sand

25.0 ft: Changes to firm

CL

30.0 ft: Changes to hard

32.0

34.5

37.0

39.5

40.5

42.0

32.0 - 34.5 ft: FAT CLAY/W/IyTSANDQ.
fine grained sand, molst, gray, contains
mica, no HCI reaction, hard,
homogenous structure CH

34.5 - 37.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction, homogenous
structure SM

37.0 - 39.5 ft: SILTY SAND, fine to
medium grained sand, moist, gray,
contains mica, no HCI reaction,
homogenous structure SM

9.5-4.5flLTY SAND fine----

44.0 -

41.5

- 25 -

- 30 -

-35 -

-40 -

45 -

S-9, SPT
3+3+4
REC=18", 100%

S-10, SPT
WOH+1+4
REC=13", 72%

S-11, SPT
3+4+5
REC=18", 100%

S-12, SPT
4+6+8
REC=18", 100%

S-13, SPT
6+7+8
REC=18", 100%

S-14, SPT
3+3+4
REC=18", 100%

39.0 -

36.5

35.5

34.0 -

S-15, SPT
5+9+13
REC=18", 100%

32.5 - 35.0 ft:
uniform drilling
resistance, gray
drilling fluid

40.0 - 40.5 ft: jar
labeled as S-16A
40.0 - 41.0 ft:
uniform drilling
resistance
40.5 - 41.3 ft: jar
labeled as S-16B
41.0 - 42.5 ft:
hard drilling
42.5 - 45.0 ft:
uniform drilling
resistance

45.0 - 47.5 ft:
light gray drilling
fluid

grained sand, moist, gray, contains
-,mica, no HCI reaction

40.5 -42.0 ft: SILTY GRAVEL WITH
SAND, fine to coarse gravel,
subangular particles, moist, gray,
contains mica, no HCl reaction, gravel F
as cemented sand

SM

GM

I.

42.0 - 49.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 5- 10% shell
fragments, contains mica, highly
weathered shells, weak HCI reaction
with shells, no HCI reaction with soil
44.5 ft: Changes to estimated 15 - 25%
shell fragments
45.8 ft: Changes to laminated

S-16, SPT
33+49+50/3"
REC=15", 96%

S-17, SPT
23+24+36
REC=18", 100%

S-18, SPT
19+43+50/4"
REC=16", 103%

SP-SM

(continued)



TEST Project: CCNPP Subsurface Investigation
hnab BORING Calvert County, Maryland

Schnabel Engineering LOG Bechtel Job No. 23257

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) (ft) TUM DEP

47.5 ft: Changes to estimated 5 - 10%
shell fragments, highly weathered shell SP-SM
fragments

495 49.5 - 51.0 ft: POORLY GRADED 2.
SAND WITH SILT, fine to medium SP-SM ..- - - 50

grained sand, wet, gray, estimated 5 -

5 10% shell fragments, contains mica, no
54.5 homreaction structur

51.0 -52.0 ft: LEAN CLAY, fine52.0 - grained sand, moist, gray, estimated 5 " -24.0-

10 shell fragments, weakl
reaction(i _so
52.0 - 54.5 ft: SANDY LEAN CLAY, CL
fine grained sand, moist, gray, contains
micareaction, grel hard, sand2145

54.5 - 6homogenous structure GRD.E

54.5 - 60.0 It: CLAYEY SAND, fine san
grained sand, moist, gray, contains
shell fragme nts, contains mica, weak
HCI reaction (with shells), no HCI
reaction (with soil)

60.0 - 61.5 ft: POORLY GRADED 65
SAND WITH SILT AND GRAVEL, fine SPSMand
grained sand, subangular particles,

moist, gray, contains mica, no HCil 14.5
67.0 reaction, gravel as cemented sand 9"0

61.5 - 64.5 fl: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 15 - 25% fine SP-SM

W gravel contains mica, contains shell
fragments, subangular fine gravel as
7cemented sands, weak HCI reaction

64.5 -. ,(with shells), no HCI reaction (with soil), - 11,5

64.5 - 67.0 ft: POORLY GRADED -W65
SAND WITH SILT, fine grained sand,UJ wet, gray, estimated 15 - 25% shell SP-SM

fragments, contains mica, highly
w,-.weathered shell fragments, weak HCI(nreaction (with shells), no HCI reaction

R . 6 7 .0 - "\ (w ith so il) / " " " 9 .0 -

V)67.0 - 72.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 5 - 10% shells,

Ucontains mica, no HCI reaction,
moderately weathered shells

>, ~~SP-SM-- -7
< -- 70.0 ft: Changes to weak HCI reaction

(with shells), no HCI reaction (with soil)

0
z° 72.5 3.5

•o72.5 - 74.0 ft: SILTY GRAVEL WITH
M SAND, fine gravel, subangular GM •

Wparticles, moist, gray, contains mica,

SAMPLING

TH I DATA

60.0 - 62.5 ft:
uniform drilling
resistance

62.5 - 64.5 ft: rod
chatter

65.0 - 66.5 ft:
uniform drilling
resistance

70.0 - 71.5 ft:
uniform drilling
resistance

72.5 - 74.0 ft:
hard drilling

(continued)



TEST Project: CCNPP Subsurface Investigation
hnab BORING Calvert County, Maryland

Schnabel Engineering LOG Bechtel Job No. 23257

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA

(ft) (ft) TUM DEP

74.0 gravel as fresh to moderately . O -
\weathered shell fragments, weak HCl

reaction (with shells) --- 75
74.0 - 77.0 ft: POORLY GRADED SP-SM
SAND WITH SILT, fine grained sand,
wet, gray, contains shell fragments,
contains mica, weak HCI reaction (with

77.0 _,shells), no HCl reaction (with soil) 1.0

77.0 - 82.0 fl: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, contains mica, no HCI
reaction

SP-SM

880

82.0 - 84.5 it: POORLY GRADED //
SAND WITH SILT, fine grained sand,
wet, gray, contains shell fragments,
contains mica, weak HCI reaction (with SP-SM .'
shells), no HCI reaction (with soil),
shell fragments inclusions between

84.5 83.1 and 83.8 ft " -8.5

84.5 - 87.0 ft: POORLY GRADED 85
SAND WITH SILT, fine to mediu'mgaeS
grained sand, wet, gray, conetaissiell SP-SM
fragments, contains micaw•e.aklC
reaction, layer of cemented sands and

87.0 withthell fragments betwe6 enf4an85.6 -11.0 -

87.0 - 89.5 It: POORLY GRADED
SAND WITH SILT, medium grained
sand, wet, gray, estimated 5 - 10%
shell fragments, contains mica, weak
HCI reaction, highly weathered shell89.5 -f fagments; layer of light gray cemented /"- -13.5

shell fgth shell fragments betwein 88/
(th88.4 st n

89.5 - 92.0 It: POORLY GRADED SP-SM
CSAND WITH SILT AND GRAVEL, fine

to medium grained sand, wet, gray,
< 92.0 -•estimated 15 - 25% fine gravel,..... 10-

S1%timated <5% shell fragments, conainsfin
o g contains mica, subangular gravel as

g cemented sands, highly weathered
z weheell fragments, weak HCI reaction

c (ith shells), no HCI reaction (with soil)

S92.0 - 94.5 ft: POORLY GRADED
S98.0 - SAND WITH SILT, fine to medium s -18.5

grained sand, wet, gray, estimated 5 h e95
10% shell fragments, contains fine
gravel, contains mica, subangulargravel as cemented sands, highly SP-SM
weathered shell fragments, weak HCI
reaction (with shells), no HCil reaction< (with soil)

94.5 - 98.0 It: POORLY GRADED
F-98.0 SAND WIH ILT, fine grained sand, -22.0 -

8wet, gray, est~imated <5% shell
frgetcontains cemented sns

z• cotains mica, highly weathered shell
cfragments, weak HCl reaction (with SP-SM

-- shells), no HCI reaction (with soil) -1 0(

98.0 - 107.5 fl: POORLY GRADED

SAMPLING

TH I DATA

87.5 - 88.0 ift:
uniform drilling
resistance
88.0 - 90.0 ift:
hard drilling

92.0 - 92.5 ift:
hard drilling from
90 to 92 It, easy
drilling from 92 to
92.5 ft
92.5 - 95.0 ft:
uniform drilling
resistance from
92.5 to 93, hard
drilling from 93 to
94.5 It, break
through hard
material at 94.5 it
95.0 - 98.5 ft:
uniform drilling
resistance, gray
drilling fluid
98.5 - 103.5 ift:
marsh funnel test
performed, 40
sec drilling fluid

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of. 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

SAND WITH SILT, fine grained sand,
moist, gray, contains shell fragments,
contains mica, no HCI reaction

103.5 ft: Changes to fine to medium
grained sand, homogenous structure,
weak HCI reaction (with shells), no HCI
reaction (with soil)

SP-SM

107.5

117.5

122.5

-31.5
107.5 - 117.5 if: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, contains mica, highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil)

114.4 ft: Changes to contains highly
weathered shell inclusions - 1 inch
thick

SM

-105-

~-110-

-115-

-120-

1125-

S-40, SPT
7+8+11
REC=18", 88%

S-41, SPT
6+9+14
REC=18", 100%

S-42, SPT
5+7+10
REC=18", 100%

S-43, SPT
7+6+8
REC=18", 100%

S-44, SPT
6+6+10
REC=18", 100%

98.5 - 103.5 ft:
marsh funnel test
performed, 40
sec drilling fluid
(continued)

103.5 - 108.5 if:
light gray drilling
fluid

118.5 - 123.5 ft:
gray drilling fluid

117.5 - 122.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated 5 - 10% shell
fragments, contains mica, highly
weathered shell fragments

SP-SM

-41.5

-46.5
122.5 - 132.5 ft: SILTY SAND, fine
grained sand, moist, gray, estimated 5
- 10% shell fragments, contains mica,
highly weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)

SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 6 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

128.5 ft: Changes to contains shell
fragments, weak HCI reaction

SM

132.5

138.0

142.5

147.5

132.5 - 138.0 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, weak HCI reaction, homogenous
structure

MLA'

-1 7

138.0 - 142.5 ft: SANDY SILT, fine
grained sand, moist, gray, estimdf i''d
<5% shell fragments, containsnfica), ,
weak HCI reaction, hard, higlyV,/"•'
weathered shell fragments ,

ML

142.5 - 147.5 if: SANDY SILT, fine
grained sand, moist, gray, contains
shell fragments, contains mica, weak
HCI reaction (with shells), no HCI
reaction (with soil)

ML

-56.5

-62.0 -

-130-

-135-

-140-

-145-

-150-

S-45, SPT
5+8+11
REC=18", 100%

S-46, SPT
7+10+13
REC=18", 100%

S-47, SPT
3+5+7
REC=18", 100%

S-48, SPT
6+8+11
REC=18", 100%

S-49, SPT
6+10+11
REC=18", 100%

S-50, SPT
5+8+12
REC=18", 100%

128.5 - 133.5 It:
no solid cuttings

153.5 - 158.5 ft:
no solid cuttings
in drilling fluid

-66.5

-71.5
147.5 - 182.5 ft: SANDY SILT, fine
grained sand, moist, brownish gray,
contains mica, weak HCI reaction

ML

153.5 Ift: Changes to hard,
homogenous structure

(continued)
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TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 8 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

ML
182.5

187.0

197.5

207.5

-106.5
182.5 - 187.0 ft: SANDY SILT, fine to
medium grained sand, moist, brownish
gray, contains mica, no HCI reaction,
firm, homogenous structure

ML

-111.0-
187.0- 197.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, brownish gray,
contains shell fragments, contains
mica, no HCI reaction, highly to
moderately weathered shell fragments

4

SP-SM

-185-

-190-

-195-

-200-

-205-

S-56, SPT
6+8+8
REC=18", 100%

S-57, SPT
6+8+13
REC=18", 100%

S-58, SPT
4+7+13
REC=18", 100%

S-59, SPT
4+6+11
REC=18", 100%

S-60, SPT
5+7+13
REC=18", 100%

197.5 - 207.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray, contains mica,
no HCI reaction

203.5 ft: Changes to moist

SP-SM

-121.5

-131.5

198.5 - 203.5 ft:
uniform
resistance, gray
drilling fluid

207.5 - 212.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction

SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 9 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SM

212.5
212.5 - 242.5 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, no HCI reaction, hard,
homogenous structure

218.5 ft: Changes to weak HCI reactifo

228.5 ft: Changes to brownish gray

i

ML

-136.5

-210-

-215-

-220-

-225-

-230-

-235-

S-61, SPT
5+7+11
REC=18", 100%

S-62, SPT
6+9+12
REC=18", 100%

S-63, SPT
7+10+14
REC=18", 100%

S-64, SPT
6+8+13
REC=18", 100%

S-65, SPT
7+10+13
REC=18", 100%

S-66, SPT
7+8+12
REC=18", 100%

213.5 - 215.0 ft:
sandy silt
cuttings

-J

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-342
BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 10 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) ] (ft) TUM DEPTHI DATA

ML

242.5 -166.5

-240-

-245-

242.5 - 250.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm,
homogenous structure

ML

S-67, SPT
6+9+16
REC=18", 100%

S-68, SPT
6+ 7+ 15
REC=17", 94%

S-69, SPT
9+11+16
REC=18", 100%

243.5 - 248.5 ft:
uniform drilling
resistance, gray
drilling fluid

0

7
174K.•,WU.U ,v

Bottom of Boring at 250.0 ft.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarily
imply artesian conditions.



TEST Project: CCNPP Subsurface Investigation Boring Number: B343echnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 10

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: W. Wolfe
Encountered • 7/28 --- 14.0' 13.0' ---

Schnabel Representative: D. Cepull

Equipment: CME-550 End of Day W 7/28 6:00 PM -1.0' 13.0'

Method: 4-1/4" I.D. Hollow Stem Auger, Start of Day V 7/29 7:00AM 7.0' 13.0'
3 1/4" O.D. Tri-Cone Roller Bit

End of Day V 7/29 2:20 PM 4.7' 13.0' ---
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/28/08 Finished: 7/31/08 Start of Day V 7/30 7:19 AM 7.5' 13.0'

Eastlng:960306 ft Northing:217039 ft End of Day W 7/30 6:05 PM -1.0' 13.0' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 83± (ft) Total Depth: 250.0 It .-

DEPTH MATERIAL DESCRIPTION SYMBOL] ELEV STRA SAMPLING TESTS REMARKS(ft) j (ft) TUM DEPTH i DATA"

__ __ __ __ _ _ _ __ _ _ I__ _ _ _ _ _

R 3- n 4 f.N('ICAMIC .q("lI
0.4

4.5

5.9

7.0

12.0

12.9

14.5

17.5

19.0

0.4 - 4.5 ft: POORLY GRADED SAND
WITH SILT, medium grained sand,
moist, orangish brown, no HCI
reaction, light licorice odor " L

4.5- 5.9 ft: POORLY GRADED S'AD,
medium grained sand, moit7ora~giih SI
brown, no HCI reaction/S

5.9 -7.0 ft: SILTY SANDbSi"diu•'
grained sand, moist, orangish~wown, SM

-- no HCl reaction

7.0 - 12.0 ft: POORLY GRADED SAND
WITH SILT, medium grained sand,
moist, orangish brown with mottles of
white, no HCl reaction

SP-SM

12.0 - 12.9 ft: SILTY SAND, medium

grained sand, moist, orangish brown g,
ith mottles of white, no HCI reaction

12.9 - 14.5 ft: POORLY GRADED
SAND WITH SILT, medium grained _V SP-SM'

•,sand, moist, gray, contains mica, no
-HCI reaction /

14.5 - 17.5 fl: SILTY SAND, moist, '
gray, contains mica, no HCI reaction

~SM -

17.5 - 19.0 fl: LEAN CLAY WITH
SAND, fine grained sand, wet, gray, CL "
contains mica, no HCI reactiona

82.8

78.7

77.3 -

76.2 -

71.2 -

70.3 -

68.7

-5-

10-

15 -

S-1, SPT
WOH/12"+2
RQD=10", 56%

S-2, SPT
1+2+3
RQD=5", 28%

S-3, SPT
2+2+3
RQD=18", 100%

S-4, SPT
2+3+4
RQD=15", 83%

S-5, SPT
7+1+2
RQD=18", 100%

S-6, SPT
1+2+2
RQD=18", 100%

S-7, SPT
WOH+1 +3
RQD=16", 89%

S-8, SPT
3+4+5
RQD=18", 100%

0.0 ft: Advanced
4-1/4" I.D. HSA
to 13.0 ft.
Changes as
noted below, see
end of boring log
for additional
remarks.

5.0 - 5.9 ft: jar
labeled as S-3A

5.9 - 6.5 ft: jar
labeled as S-3B

12.5 - 12.9 ft: jar
labeled as S-6A
12.9 - 14.0 ft: jar
labeled as S-6B
13.0 ft: Switched
to 3-1/4" O.D.
tricone roller bit
(mud rotary) and
advanced to
250.0 ft. mixed
12 bags of
bentonite to 110
gallons of water
13.0 - 15.0 ft:
Uniform drilling
resistance, light
brown drilling
fluid, enountered
water at 14.0 ft.

65.7

64.2
19.0 - 22.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand, SP-SM

(continued)



TEST Project: CCNPP Subsurface Investigation Borinn Number: B-343
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) M DSIO S (ft) TUM DEPTH DATA

wet, gray, contains mica, no HCI
reaction

SP-SM

22.5

27.0

39.5

42.0

43.0

44.5

22.5 - 27.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCI reaction

CL

27.0 - 39.5 ft: LEAN CLAY, fine /
grained sand, moist, gray, contains 4 ,,
mica, no HCI reaction

32.5 ft: Changes to firm

QCIL

35.0 ft: Changes to hard

39.5 - 42.0 ft: CLAYEY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction SC

60.7

56.2

-25-

30-

-35 -

-40 -

-45 -

S-9, SPT
2+3+4
RQD=18", 100%

S-10, SPT
3+3+5
RQD=18", 100%

S-11, SPT
3+4+4
RQD=18", 100%

S-12, SPT
4+5+6
RQD=18", 100%

S-13, SPT
4+7+9
RQD=18", 100%

S-14, SPT
5+5+7
RQD=18", 100%

S-15, SPT
4+9+10
RQD=18", 100%

S-16, SPT
8+13+19
RQD=18", 100%

18.5 - 19.0 ft: jar
labeled as S-8A
19.0 - 20.0 ft: jar
labeled as S-8B

23.5 - 28.5 ft:
light gray drilling
fluid

32.5 - 35.0 ft:
white drilling fluid

42.5 - 43.0 It: jar
labeled as S-15A
43.0 - 44.0 ft: jar
labeled as S-15B

45.0 ý 47.5 ft:
increased drilling
resistance at
46.0 ft, light gray
drilling fluid

7m

43.7

7m
42.0 - 43.0 It: LEAN CLAY WITH
SAND, fine grained sand, moist, gray,

-,contains mica, no HCI reaction, hard
CL

SP-SM

41.2 -

40.2

38.7

43.0 - 44.5 It: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray, contains

- cemented sands, contains mica, no
HCI reaction I
44.5 - 47.0 It: SILTY SAND, fine
grained sand, moist, gray, contains
mica, no HCl reaction

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) ,(ft) TUM DEP

47U 47.0 - 48.0 fi: SILTY SAND, fine :j. t.
grained sand, moist, gray, contains SM

48.0 cemented sands, contains mica, no 35.24."\HCI reaction

48.0 - 49.5 ft: POORLY GRADED SP-SM
SAND WITH SILT, fine grained sand, 3.

49.5 moist, gray, estimated 5 - 10% shell
\fragments, contains mica, highly - -- -50
\weathered shell fragments, strong HCl
\reaction (with shells), weak HCI

reaction (with soil)S-M

49.5 - 52.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,

52.5 moist, gray, no HCI reaction 30.7
52.5 - 57.8 fl: POORLY GRADED
SAND WITH SILT, medium to coarse
grained sand, angular particles, wet,

- gray, estimated 30 - 45% shell V
fragments, contains mica, highly
weathered shell fragments, strong HCI 5reaction (with shells), no HCl reaction SF S 5M5
(with soil), coarse sand consists of
shell fragments

57.8 57.5 ft: Changes to strong HCI reaction 25.45. - (with s'hells), weak HCI reaction,(ývithl-.. 7

57.8 - 64.5 ft: SANDY SIL-T,-flne.''

grained sand, moist, gray, contains
mica, no HCI reaction 60 '
60.0 ft: Changes to weak Cidrraction 60

ML

63.6 ft: Changes to contains shell
fragments64.5 18.7

SAMPLING
TH IDATA

Lu

Hi

57.5 - 57.8 ft: jar
labeled as S-21A
57.8 - 59.0 it: jar
labeled as S-21 B

65.0 - 67.5 ft:
uniform, but
considerable
drilling
resistance, light
gray drilling fluid

67.5 - 69.5 ft:
uniform drilling
resistance

69.5 - 70.0 ft:
harder drilling
70.0 - 72.5 ft:
uniform drilling
resistance

I

U)

0.

U)

0

C,
Hm

64.5 - 67.0 ft: SILTY SAND, wet, gray,
contains cemented sands, contains
mica, no HCI reaction (with shells), no
HCI reaction (with cemented sands) SM

67.0 67.0 - 69.5 ft: POORLY GRADED 16.2

SAND WITH SILT, fine to medium
grained sand, wet, gray with mottles of
white, estimated 15 - 25% shell SP-SM
fragments, contains mica, strong HCI
reaction (with shells), no HCI reacton

69.5 -- (with soil) 13.7
69.5 - 72.0 ft: SILTY SAND, fine to
coarse grained sand, subrounded
particles, wet, gray, estimated 15 - SM
25% shell.fragments, contains mica,
contains 0.1 ft thick cemented sand

layer at 71.5 ft, highly weathered shell72.0 fragments, weak HCI reaction (shells), 11.2
\no HCI reaction (soil)/

72.0 - 79.5 ft: POORLY GRADED ,SP-SM.
SAND WITH SILT, fine grained sand,
wet, clray, estimated 5 - 10% shell

(continued)
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(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA

fragments, contains mica, highly
weathered shell fragements, weak HCI
reaction (with shells), no HCI reaction
(with soil)

,]

- 75

79.5

84.5

92.0

94.5

SP-SM

77.5 ft: Changes to estimated 15 - 25%
shell fragments

79.5 - 84.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, contains mica, highly
weathered shell fragements, weak HCI
reaction (with shells), no HCI reaction
(with soil) SP -M

82.5 ft: Changes to contains shell
fragments

84.5- 92.0 ft: POORLY GRADED-Q) N>
SAND WITH SILT, wet, gray c6ontains7
shell fragments, contains mica, highly•- -
weathered shell fragements -wýeakHCI.
reaction (with shells), noeliCl-reacti`n?
(with soil)

87.5 ft: Changes to homogenous
structure SP-SM

3.7

- 80

1.3
-85

90

-8.8 -
92.0 - 94.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray with streaks of white,
estimated 15 - 25% shell fragments,
contains mica, highly weathered shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil),

\contains shell laver at 93.0 ft

SP-SM

T -11.3

94.5 - 102.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, light gray, estimated
15 - 25% shell fragments, contains
mica, moderately weathered shell
fragements, weak HCI reaction (with
shells), no HCI reaction (with soil)
97.5 ft: Changes to estimated <5%
shell fragments, estimated 15 - 25%
cemented sands

100.0 ft: Changes to gray, estimated
<5% shell fragments, contains

95.5 ft: hard
drilling

97.0 ft: easy
drillingSP-SM

98.5 ft: soft
drilling

99.5 ft: hard
drilling

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

cemented sands, sands as gravel
sized fragments, weak HCI reaction
(with shells), weak HCI reaction (with
soil)

RQD=5", 104%

102.0 -

107.0

112.0

122.5

f
102.0 - 107.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, contains shell fragments,
contains mica, highly weathered shell
fragements, weak HCl reaction (with
shells), no HCI reaction (with soil)

SP-SM

SP-SM

18.8 -

107.0 - 112.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 5- 10% shell
fragments, contains mica, highly
weathered shell fragements, weak HCI
reaction (with shells), no HCI reaction
(with soil) SP SM

-23.8 -

-28.8 -

-105-

-110-

-115-

112.0- 122.5 ft: SILTY SAND', fire/
grained sand, moist, gray, contairs
mica, no HCI reaction, hom-genoQ>
structure

S-39, SPT
6+12+20
RQD=18", 100%

S-40, SPT
5+7+10
RQD=18", 100%

S-41, SPT
5+7+10
RQD=18", 100%

S-42, SPT
7+7+10
RQD=18", 100%

S-43, SPT
+10+ 11

RQD=18", 100%

102.0 ft: softer
drilling
102.5 - 108.5 ft:
uniform drilling
resistance,
marsh funnel test
performed, 50
sec drilling fluid

SM

7
-39.3

-120-

-125-

122.5 - 137.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, contains mica, highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil)

7
SM

J

(continued)
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128.5 ft: Changes to estimated 5 - 10%
shell fragments

SM

133.5 ft: Changes to shell fragments,
contains shell layers at 134.2 ft

I
137.0

142.5

147.5

137.0 - 142.5 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, weak HCI reaction, hard,
homogenous structure

MIL

142.5 - 147.5 ft: SILTY SAND, fine
grained sand, moist, gray, estimated
<5% shell fragments, contains mica,
highly weathered shell fragments,
weak HCI reaction (with shells), weak
HCI reaction (with soil)

SM

-53.8 -

-130-

-135-

-140-

-145-

-150-

7

S-44, SPT
5+9+21
RQD=18", 100%

S-45, SPT
6+7+11
RQD=18", 100%

S-46, SPT
6+9+ 13
RQD=18", 100%

S-47, SPT
5+6+12
RQD=18", 100%

S-48, SPT
5+8+9
RQD=18", 100%

S-49, SPT
6+6+10
RQD=18", 100%

-59.3

143.5 - 148.5 fi:
uniform drilling
resistance, light
gray drilling fluid

147.5 - 192.0 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, weak HCI reaction

ML

-64.3

153.5 ft: Changes to no HCI reaction,
homogenous structure 7
(continued)



TEST Project:
nabel BORING
Enolneerino LOG

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL ELEV STRA SAMPLING
TUM DEPTH I DATA

158.5 ft: Changes to weak HCI
reaction, firm

163.5 if: Changes to weak HCI
reaction, hard

0~

I-

I-

0

cn
2
I
0
Co
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH [ DATA

7-185-

ML

192.0

197.5

202.5

207.5

i 1. - .. ý -1 .! 1, i -1 nR R
192.0 - 197.5 ft: POORLY GRADED \z
SAND WITH SILT, fine to medium.ý'\
grained sand, moist, gray, estiated 5
- 10% shell fragments, contains mica,
moderately weathered shell-fragme' ts,
weak HCI reaction (with shells), no H1
reaction (with soil)

SP-SM

197.5 - 202.5 ft: POORLY GRADED,
SAND WITH SILT, fine grained sand,
moist, gray, contains shell fragments,
contains mica, weak HCI reaction (with
shells), no HCl reaction (with soil)

SP-SM.'.

202.5 - 207.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, weak HCl reaction,
homogenous structure

SP-SM

-114.3

-190-

-195-

-200-

-205-

S-55, SPT
4+8+9
RQD=18", 100%

S-56, SPT
6+9+12
RQD=18", 100%

S-57, SPT
8+12+15
RQ0=18", 100%

S-58, SPT
4+7+11
RQD=18", 100%

S-59, SPT
5+6+11
RQD=18", 100%

183.0 - 185.0 ift:
sandy silt
cuttings

119.3

-124.3
207.5 - 217.5 ift: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, contains mica, no HCI

SP-SM

(continued)
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ELEV
(ft) TUM

213.5 ft: Changes to homogenous
structure

227.5 - 232.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, contains mica, weak HCI
reaction

232.5 - 242.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction
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ELEV STRA
(ft) TUM

242.5 - 250.0 ft: POORLY GRADED
SAND WITH SILT, moist, brownish
gray, contains mica, weak HCI
reaction, homogenous structure

Bottom of Boring at 250.0 ft.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarily
imply artesian conditions.
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: W. Wolfe
Encountered V 7/16 8:59 AM 8.0' 8.0' ---

Schnabel Representative: D. Cepull

Equipment: CME-550; AWJ/NWJ Rods End of Day W 7/16 6:00 PM 1.0' 8.0 I ---

Method: 6 1/4" I.D. Hollow Stem Auger Start of Day 7/17 7:30 AM 3.0' 8.0' --
3 1/4" O.D. Tn-Cone Roller Bit, 7 .
6" O.D. Tri-Cone Roller Bit End of Day V 7/17 6:08 PM 1.5' 8.0' ---

Hammer Type: Auto Hammer (140 Ib) , I •

Dates Started: 7/16/08 Finished: 7/24/08 Start of Day 7/18 7:15 AM 20.0' 8.0' ---

Easting:960358 ft Northing: 216976.8 ft By: Land Survey End oIf Day V 7/18 2:00 PM 1.0' 8.0' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 72.3 (ft) Total Depth: 250.0 ft

DEPTH MATERIAL DESCRIPTION SYMB ELEV TSTRA SAMPLING TESTS REMARKS
(ft) M (ft) TUM DEPTH I DATA

0.0 - 0.7 ft: Rootmat and topsoil, roots
0.7

4.5

7.0

8.4

9.5

12.0

19.2

/ 0.7 - 4.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained ,2

sand, moist, light brown, contains roots

2.5 ft: Changes to medium to coarse PM~.
grained sand, subrounded particles, -
contains gravel, rounded gravel
fracture

4.5- 7.0 ft: CLAYEY SAND, finero,(
medium grained sand, moigt.-light-"'
orangish brown, no HCI're6ction,\S
homogenous structure SC

7.0 - 8.4 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained SP-SM..-• sand, moist, orangish brown---

8.4 - 9.5 ft: LEAN CLAY WITH SAND,-fine grained sand, moist, light orangish CL -
_,brown and light brown, no HCI

-.]\reaction, soft/_

9.5 - 12.0 ft: LEAN CLAY WITH SAND,
fine grained sande sa, moist, gray, contains CL-mica, no HCI reaction, soft

I12.0 - 19.2 ft: LEAN CLAY WITH

SAND, fine grained sand, moist, gray,

contains mica, no HCI reaction, 0.5
inch layer of silty sand between 13.0 to
13.1 ft

CL

71.6

67.8

65.3 -

63.9

62.8

-5-

-10-

-15-

S-1, SPT
1+1+1
REC=I 1", 61%

S-2, SPT
2+2+1
REC=14", 78%

S-3, SPT
1+2+3
REC=I 1", 61%

S-4, SPT
2+2+2
REC=17", 94%

S-5, SPT
2+3+3
REC=18", 100%

z

0.0 - 2.5 ft:
Advanced 6
inches HSA
auger to 8.0 ft,
0.0 to 2.5 ft,
inervall uniform
drilling
resistance, light
brown cuttings.
Changes as
noted below.
See end of
boring log for
additional
remarks

7.5 - 8.4 ft: jar
labeled as S-4A
8.0 ft:
encountered
groundwater
switched from 6
1/4 inch HSA to 3
/14 inch O.D.
tricone roller bit
(mud rotary)
8.0 - 10.0 ft:
Advanced 3 inch
O.D. tricone
roller marsh
funnel test
performed = 45
sec. bit to 178.5
ft. 8.0 to 10.0 ft
internal uniform
drilling
resistance, light
brown drilling
fluid.
8.4 - 9.0 ft: jar
lableled as S-4B
15.0 ft: drilling
fluid changes to
gray
15.1 - 18.5 ft:
light to gray
drilling fluid
18.5 - 19.2 ft: jar
labeled S-8A

60.3 -

S-6, SPT
3+2+4
REC=18", 100%

S-7, SPT
3+3+4
REC=18", 100%

S-8, SPT
4+10+11
REC=15", 83%53.1 719.2-22.0 ft: POORLY GRADED SP-SM

WITH SILT. fine arained sand, moist,
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS(ft) D I (ft) TUM DEPTH I DATA

gray, contains mica, no HCI reaction

SP-SM

22.0

27.0

32.0

34.5

37.0

42.0

22.0 - 27.0 ft: LEAN CLAY WITH
SAND, fine grained sand, moist, gray,
no HCI reaction, hard, homogenous
structure

CL

50.3 -

45.3 -
27.0 - 32.0 ft: SILTY SAND, fine
grained sand, moist, gray, no HCI
reaction, homogenous structure

29.5 1i: Changes to contains mica
SM<N

I-.

CD

32.0 - 34.5 ft: POORLY GkADL-:D "-
SAND WITH SILT, mojtigray,-
contains mica, no HCI reaction,],
homogenous structure SP-SM

34.5 - 37.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 5 - 10% shell
fragments, contains mica, highly SP-SM
weathered shells, weak HCI reaction
(with shells), no HCI reaction (with soil)

37.0 - 42.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, no HCI reaction

SP-SM

40.0 ft: Changes to wet

40.3 -

37.8

- 25 -

- 30 -

-- 35-

- 40 -

- 45 -

7

S-9, SPT
4+6+9
REC=18", 100%

S-10, SPT
4+6+7
REC=18", 100%

S-11, SPT
7+7+8
REC=18", 100%

S-12, SPT
3+4+9
REC=18", 100%

S-13, SPT
9+14+26
REC=18", 100%

S-14, SPT
33+38+50
REC=18", 100%

S-15, SPT
50/6"
REC=6", 100%

19.2 - 20.0 ft: jar
labeled S-8B
18.5 - 22.5 ft:
uniform drilling
resistance light
gray drilling fluid
(continued)
22.5 - 25.0 ft:
gray boring
sidewalls
"collapsed"

between 0 - 25.0
ft, 6 inches 0.0
tricone roller bit
used to ream
boring between 8
to 25 ft
25.0 - 27.5 ft:
switched to 3 /14
inch tricone roller
bit, uniform
drilling
resistance, light
gray drilling fluid

32.5 - 35.0 ft:
slightly increased
drilling resistance
between 34.0
and 35.0 ft

7
35.3 -

S-16, SPT
22+50/5"
REC=11", 102%

30.3 -42.0 - 47.0 ft: WELL GRADED SAND
WITH SILT, fine to coarse grained
sand, subangular particles, moist, gray
with speckles of white, contains mica,
estimated 15 - 25% shell fragments,
highly weathered shell, weak HCI
reaction (with shells), no HCI reaction
(with shells)
45.0 ft: Changes to wet, gray with
bands of white

S-17, SPT
33+32+40
REC=18", 100%

6-18, SPT
8+14+13
REC=18", 100%

SW-SM
0,
0

0Dz

0
M

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

47.0 - 52.0 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, no HCI reaction, firm, contains
0.1 ft thick highly weathered shell
fragment layer at 48.2 ft

50.0 ft: Changes to contains shell
fragments, contains mica, no HCI
reaction (with shells or soil)

S-19, SPT
3+5+5
REC=18",

S-20, SPT
3+4+4
REC=18",

ML

100%

100%

52.0

54.5

57.0

59.5

64.5

67.5

72.0

52.0 - 54.5 ft: SANDY SILT, fine
grained sand, moist, gray, contains
mica, no HCI reaction, contains 0.1
inch layer of fine cemented sand at ML
53.1 Ift

54.5 - 57.0 if: POORLY GRADED ell
SAND WITH SILT, fine grained sand,
wet, gray, estimated 5 - 10% shell//
fragments, no HCI reaction (with shells SPASM
or soil)

57.0 - 59.5 ft: SILTY SAND WITH
GRAVEL, fine grained sand, wet•grayv N,

- contains mica, estimated 15- 25X/.'
shell fragments, fine gravel szebd,, SM
highly weathered shell fragments:(,-,
weak HCL reaction (with shfells)-•o&i'o•
HCI reaction (with sol)// "N7\

59.5- 64.5 ft: POORLY"GRADE[)
SAND WITH SILT, fine grainedisand,
wet, gray, estimated 5 - 10% siell
fragments, contains mica, highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction(with soil) SP-SM

62.5 ft: Changes to moist, contains 0.1ft shell fragment layers at 62.8 and
63.2 ft

64.5 - 67.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray and white, estimated 15 -
25% shell fragments, contains mica, SP-SM
white shells, weak HCI reaction (with
shells), no HCI reaction (with soil)

67.5 - 72.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, highly weathered shell
fragments, no HCI reaction (with
shells), no HCI reaction (with soil) SPSM

70.0 ft: Changes to contains shell
fragments

20.3 -

17.8

15.3 -

12.8

- 50 -

- 55-

- 60 -

- 65 -

- 70 -

S -21, SPT
16+50/5"
REC=11", 102%

S-22, SPT
15+6+7
REC=18", 100%

S-23, SPT
4+43+43
REC=18", 100%

S-24, SPT
7+4+4
REC=18", 100%

S-25, SPT
4+5+5
REC=18", 100%

S-26, SPT
5+8+9
REC=18", 100%

52.0 if: rod
chatter
52.5 - 55.0 Ift: rod
chatter
throughout entire
interval. New
batch of drilling
fluid mixed for
hole, marsh
funnel test
performed 45
sec drilling fluid
55.0 - 57.5 ft:
uniform drilling
resistance, light
gray drilling fluid

65.0 - 67.5 if:
harder drilling
from 67.0 to 67.5
ft

67.5 - 70.0 ft:
uiform drilling
resistance, light
gray drilling fluid

7.8

4.8
S-27, SPT
5+5+7
REC=18", 100%

S-28, SPT
5+5+8
REC=18", 100%

S-29, SPT
4+4+5
REC=18", 100%

0.3 -
72.0 - 79.5 if: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, contains shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)

SP-SM

(continued)
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chnabel BORING
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CCNPP Subsurface Investigation Boring Number:
Calvert County, Maryland Schnabel No.: 06120048
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B-344 I
F _______ _____

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH I DATA

79.5

82.0

87.0

89.5

92.0

I

- 75
75.0 ft: Changes to no HCI reaction
(with shells or soil)

SP-SM

-7.2
79.5 - 82.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated 5 - 10% shell
fragments, weak HCI reaction (with SP-SM
shells), no HCI reaction (soil), 0.1 ft
thick shell layer at 81.0 ft

82.0 - 87.0 ft: POORLY GRADED
SAND WITH SILT AND GRAVEL, fine
gravel, subangular particles, wet, gray, ,
estimated 15 - 25% shell fragments, -..
fine gravel sized highly weathered shell,.
fragments, weak HCI reaction (withshells), no HCl reaction (with soil),-fine P S
gravel is shell fragments
85.0 ft: Changes to light gray (/.

<y.

-80

'-9.7

-85

IA 7 -

87.0 - 89.5 ft: POORLY GkRAbEE
SAND WITH SILT AND GRAVEL, fine
grained sand, wet, gray, estimated 15 -
25% shell fragments, contains mica,
fine gravel sized highly weathered shell
fragments, weak HCl reaction (with
shells), no HCI reaction (with soil), fine

-gravel is shell fragments

SP-SM

-17.2

- -19.7 -

89.5 - 92.0 ft: SILTY SAND, fine
grained sand, wet, gray, contains shell
fragments, contains mica, highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction

-\(with soil)

SM

81.0 ft: shells
oriented 45
degrees to
vertical

92.5 - 98.5 ft:
marsh funnel test
performed, 43
sec drilling fluid

98.5 - 103.5 ft:
uniform drilling
resistance, light
gray drilling fluid

/-I
92.0 - 102.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, contains shell fragments,
contains mica, highly weathered shell
fragments, no HCI reaction (with shells
or soil).

SP-SM

98.5 ft: Changes to moist

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(ft) (ft) TUM DEPTH I DATA

SP-SM

98.5 - 103.5 ft:
uniform drilling
resistance, light
gray drilling fluid
(continued)102.5

107.5

117.5

127.0

102.5 - 107.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, contains mica, weak
HCI reaction (with shells), no HCI
reaction (with soil)

SM

107.5 - 117.5 ft: POORLY GRADEDSAND WITH SILT, fine grained sand,
moist, gray, contains shell fragments,

-contains mica, no HCI reaction (with .- "
shells), weak HCl reaction (with soil)

SP-SM

113.5 ft: Changes to estimated5 510%h
shell fragments, highly w'athered shell
fragments, weak HCI reactio'n (wth
shells and soil), shell inclusion at 114.6
ft

117.5 - 127.0 ft: SILTY SAND, fine
grained sand, moist, gray, estimated 5
- 10% shell fragments, contains mica,
weak HCI reaction (with shells and
soil), white shell inclusion at 119.7 ft

SM

123.5 ft: Changes to contains shell
fragments, homogenous structure

-30.2

7

-35.2

-105-

-110-

-115-

-120-

-125-

2m

S-39, SPT
6+10+12
REC=18", 100%

S-40, SPT
B+8+9
REC=18", 100%

S-41, SPT
6+5+7
REC=18", 100%

S-42, SPT
6+8+12
REC=18", 100%

S-43, SPT
5+8+10
REC=18", 100%

-45.2

-54.7-
127.0 - 132.5 ft: SANDY SILT, fine
grained sand, moist, grayish brown, ML

-54.7 -

LLL.4LLLJ..J. L L

(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL ELEVI (ft) STRA SAMPLING
TUM DEPTH I DATA

contains mica, weak HCI reaction, hard

132.5 - 137.5 ft: SANDY SILT, fine
grained sand, moist, grayish brown,
contains shell fragments, contains
mica, weak HCI reaction (with shells),
weak HCI reaction (with soil)

eoo

143.5 ft: Changes to weak HCI reaction

i-

W

I-

U)

02

C,)>,

0(

•z

ML



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

ELEV
(ft) TUM

163.5 ft: Changes to homogenous
structure

0o

168.5 ft: Changes to firm, homogenous
structure

I--

I-

9

173.5 ft: Changes to hard



TEST Project: CCNPP Subsurface Investigation Boring Number: B-344
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-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 8 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH [ DATA

gray, contains mica, estimated 5 - 10%
shell fragments, weak HCI reaction
(with shells), weak HCI reaction (with
soil)

183.5 ft: Changes to gray, contains 0.1
ft thick brown cemented sand layer at
184.2 ft.

SM

-185-

-190-

-195-

191.0

204.0

-118.7-
191.0 - 204.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, weak HCI reaction -•

193.5 ft: Changes to no HCt-ret
homogenous structure H °i

198.5 ft: Changes to weak HCl reaction

201.5 ft: Changes to weak HCI reaction

N

SM

I

UD-1, UNDIST
REC=16", 67%

S-55, SPT
6+11+22
REC=16", 89%

S-56, SPT
4+7+18
REC=18", 100%

UD-2, UNDIST
REC=23", 96%

5-57, SPT
3+5+7
REC=16", 89%

S-58, SPT
4+5+9
REC=10", 56%

UD-3, UNDIST
REC=12", 50%

UD-4, UNDIST
REC=24", 100%

S-59, SPT
5+8+ 13
REC=18", 100%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

181.5 - 183.5 ft:
pushed pitcher
sampler 24
inches for 28.2
sec; 16 inch
recovery,
(continued)
183.5 - 188.5 ft:
Switched to 3 1/4
inch O.D. tricone
roller bit and
advanced roller
bit to 188.5 ft,
uniform drilling
resistance, gray
drilling fluid

188.5 ft: switched
to 6 inch O.D.
tricone roller bit;
reamed hole with
6 inch O.D.
tricone roller bit
between 183.5
and 191.5 ft

193.0 - 198.5 ift:
switched to 3 1/4
O.D. tricone
roller bit and
advanced roller
bitto 198.5 ft,
gray silty sand
cuttings

198.5 - 201.5 ft:
switched to 6
inch O.D. tricone
roller bit and
advanced tricone
roller bit to 206 ft;
reamed hole
between 193.5
and 201.5 ft
201.5 - 203.5 ft:
pushed pitcher
sample 24", in
38.4 sec, 12"
recovery, sample
placed in jar and
labeled as UD-3
204.0 - 206.0 ft:
pushed pitcher
sample 24
inches. 24 inch
recovery
206.0 it: switched
to 3 1/4 inch
tricone roller bit
and advanced
roller bit to 208.5
ft

-200-

204.0 - 217.5 ft: SILTY SAND, fine
grained sand, moist, contains mica, no
HCI reaction, homogenous structure

I
-205-

SM

(continued)
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DEPTH (ft) STU SAMPTH IDAT

(ft) MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

SM

-145.2217.5

233.5

217.5 - 233.5 ft: SANDY SILT, fine
grained sand, moist, contains mica,
weak HCl reaction, firm, homogenous./-
structure

223.5 ft: Changes to no HCI reaction,
firm, homogenous structure

228.5 ft: Changes to soft

231.5 ft: Changes to weak HCI reaction

ML

-210-

-215-

-220-

-225-

-230-

-235-

I
K

I
K

UD-5, UNDIST
REC=24", 100%

S-61, SPT
5+9+ 12
REC=18, 100%

S-62, SPT
6+7+11
REC=18", 100%

UD-6, UNDIST

S-63, SPT
5+7+11
REC=18", 100%

S-64, SPT
5+8+12
REC=18", 100%

UD-7, UNDIST
REC=24", 100%

S-65, SPT
5+8+14
REC=16", 89%

S-60, SPT
4+7+9
REC=18", 100%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50,tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

208.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 213.5
ft; reamed hole
between 206.0 to
211.5 ft
211.5 - 213.5 ft:
pushed pitcher
sampler 24
inches

213.5 ft: switched
to 3 1/4 inch O.D.
tricone roller bit
and advanced
roller bit to 218.5
ft, silty sand
cuttings

218.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 221.5
ft; reamed hole
from 213.5 to
221.5 ft
221.5 - 223.5 ft:
pushed pitcher
sampler 24
inches in 1
minute 22 sec,
500 lb of
pressure
required to push
tube (hard
material), 19.5
inch recovery
223.5 ft: switched
to 3 1/4 inch O.D.
tricone roller bit
and advanced
roller bit to 228.5
ft, no solid
cuttings

228.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 231.5
ft reamed hole
between 223.5
and 231.5 ft
231.5 - 233.5 ft:
puched pitcher
tube sample 24
inches in 32.97
sec, 24 inch
recovery
233.5 ft: switched
to 3 1/4 0.D.
tricone roller bit
and advanced
roller bit to 238.3

I
K

-161.2
233.5 - 243.5 ft: SANDY SILT, fine
grained sand, moist, brownish gray,
contains mica, weak HCI reaction,
hard, homogenous structure ML

(continued)
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DEPTH ELEV STRA SAMPLINGDEtH MATERIAL DESCRIPTION SYMBOL ELEV TRA SAPI TESTS REMARKS(ft) ] (ft) TUM -DEPTH IDATA

E

238.5 ft: Changes to grayish brown, no
HCI reaction

241.5 ft: Changes to brownish gray,
weak HCI reaction

ML

/I

-240-

-245-

I243.5
243.5 - 250.0 ft: SANDY SILT, fine
grained sand, moist, brownish gray,
contains mica, weak HCI reaction,
slight organic odor

Kb
ML

171 2

S-66, SPT
7+8+12
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-67, SPT
6+10+17
REC=18", 100%

S-68, SPT
7+9+13
REC=18", 75%

ft
233.5 - 238.5 ft:
Advanced 3 1/4
inch O.D. tricone
roller bit to 238.3
ft, uniform drilling
resistance, gray
drilling fluid
(continued)
238.5 ft: switched
to 6 inch O.D.
tricone roller bit
and advanced
roller bit to 244.5
ft, reamed hole
between 233.5
and 241.5 ft
241.5 - 243.5 ft:
pushed pitcher
tube sample 24
inches in 52.2
sed, 24 inch
recovery
243.5 ft: switched
to 3 1/4 0.D.
tricone roller bit
and advanced
roller bit to 248.5
ft

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

177.7

Bottom of Boring at 250.0 ft.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarily
imply artesian conditions.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-345hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 10

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered V 7/31 --- 13.5' 13.5' ---
Schnabel Representative: P. Patrick/K. Bell

Equipment: CME-75 (Truck); AWJ Rods Start of Day V 8/1 7:30 AM 7.0' 13.5'

Method: 4-1/4" I.D. Hollow Stem Auger, Start of Day 8/4 8:00 AM 22.0' 13.5' ---
3-1/2" O.D. Tri-cone roller bit

Startof Day 8/5 7:10AM 13.2' 13.5'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/31/08 Finished: 8/6/08 Start of Day 8/6 7:15 AM 28.0' 13.5' ---

Easting:960392.2ft Northing:217096.7 ft By:Land Survey Completion • 8/6 12:00 PM 28.5' 13.5' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 69.3 (ft) Total Depth: 250.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

__ _ ___ ____ ___I______ _ __ __ ___

0.0 - 2.0 ft: POORLY GRADED SAND
WITH SILT, fine grained sand, moist,
yellowish red, estimated <5% fine to
coarse gravel, estimated <5%
organics, no HCI reaction,

"\homogenous structure2.0

4.5

5.8

9.5

12.5

14.0

16.5

18.0

°

°

,I
/

2.0 - 4.5 ft: POORLY GRADED SAND-
WITH SILT, fine grained sand, moist, ','

yellowish red, estimated <5% mica, N
estimated <5% roots, no HCI reactibn,
homogenous structure, contains;larg
(0.5 inch) gray particles, prob~b'ly dgrb

\that was inside of the augers "'x. -< /T

/SP,-SM

SP•-SM

SM

SM

S-1, SPT
2+2+2.
REC=16", 89%

67.3

64.8

63.5

S-2, SPT
3+2+3
REC=18",

S-3, SPT
4+3+3
REC=13",

100%

72%

-5
4.5 - 5.8 ft: SILTY SAND/ "Ni1\rai?

,sand, moist, pinkish grayý,estimated 5 -
\10% fine to coarse gravel tron6 HCI "

reaction, homogenous strucitu6/ /
5.8 - 9.5 ft: SILTY SAND, fine grained
sand, moist, olive brown and yellowish
red, strong HCI reaction, homogenous
structure

7
9.5 - 12.5 ft: SANDY LEAN CLAY, fine
grained sand, moist, olive brown with
mottles of yellowish red, weak HCI

. reaction, lensed, clayey sand layers (1 CL
- 3 inches thick), clayey sand tends to
be yellowish red while sandy lean clay
tends to be olive brown

12.5 - 14.0 ft: SANDY LEAN CLAY,
fine grained sand, wet, grayish purple, CL
no HCI reaction, firm, homogenous C
structure

14.0 - 16.5 ft: CLAYEY SAND, fine
grained sand, wet, grayish purple,
estimated <5% mica; no HCI reaction, SC
homogenous structure

59.8

56.8

55.3 -

-10-

-15-

S-4, SPT
3+4+3
REC=16", 89%

S-5, SPT
4+5+6
REC=18", 100%

S-6, SPT
2+3+3
REC=18", 100%

0.0 - 2.5 ft:
advanced 4 1/4"
ID auger to 10 ft;
0 to 2.5 ft
interval: sand
with silt cuttings,
contains root
fragments, hard
drilling; changes
as noted below,
see end of boring
log for additional
remarks

5.0 - 7.5 ft: hand
drilling
5.0 - 5.8 ft: jar
labeled as S-3A
5.8 - 6.5 ft: jar
labeled as S-3B

10.0 ft: driller
switched to 3 1/2
OD tricone roller
bit (mud rotary)
and advanced to
250 ft
10.0 - 13.5 ft:
olive brown
drilling fluid, easy
drilling silt
clumps in
cuttings
13.5 - 16.0 ft:
gray drilling fluid
13.5 - 14.0 ft: jar
labeled as S-6A
14.0 - 15.0 ft: jar
labeled as S-6B
16.0 - 18.5 ft:
easy drilling
16.0 - 16.5 ft: jar
labeled as S-7A
16.5 - 17.5 ft: jar
labeled as S-7B

R29 R
S-7, SPT
3+3+4
REC=18",°

16.5 - 18.0 ft: SANDY LEAN CLAY,
fine grained sand, wet, grayish purple,
no HCI reaction, hard, homogenous
structure

CL

CH

18.0 - 23.0 ft: FAT CLAY, wet, grayish
pink, no HCI reaction, hard,
homogenous structure

11 ®- 51.3

100%

S-8, SPT
3+4+5
REC=18", 100%

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

21.0 ft: Changes to lensed, contains
small pockets (< 0.5 in diameter) of
yellowish red sands

CH i S-9, SPT
4+5+7
REC=18", 100%

23.0

25.5

26.5

28.0

30.5

33.0

37.5

40.5

43.0

23.0 - 25.5 ft: LEAN CLAY, wet,
grayish purple, no HCI reaction, hard,
homogenous structure, contains 0.5
inch layer of CLAYEY SAND (SC), wet, CL
grayish purple at 24.8 ft 

I

46.3 -

25.5 - 26.5 it: CLAYEY SAND, fine
grained sand, wet, grayish purple, no

-- HCI reaction, homogenous structure

26.5 - 28.0 ft: SILTY SAND, fine
grained sand, wet, grayish purple, no
HCI reaction, homogenous structure

SC

43.8

42.8

'41.3 -

28.0 - 30.5 ft: SILTY SAND, fine to 7h /
medium grained sand, moist, dark
gray, contains mica, no HCI reaction,
homogenous structure, weak SM"-
cementation from 28.5 to 30 ft _

30.5 - 33.0 ft: SILTY SAND fineto- , .
medium grained sand, moist, dark •_)_"
gray, estimated <5% shell fra'girierlts;•
fine to medium sand size, highlyýý SM
weathered shell w r N12S31.8 ft: Changes to light"gýay, . ..

-• etimaed <% fine gravel,•wa' ..
\cementation, fine gravel as cmen" ted/

wsand, weak HCI reaction with hells, noi
sHCI reaction with soild

33.0 - 37.5 ft: POORLY GRADED
- SAND WITH SILT, fine to medium

grained sand, wet, light gray, estimated SP-SM5 - 10% shells, fine sand sized highly

weathered shells, weak HC reaction
with shells, no HCI reaction with soil, ;
shells decrease with depth '

37.5 - 40.5 ft: POORLY GRADED.i
SAND WITH SILT, fine to medium
grained sand, wet, gray and light gray,
estimated 50 - 100% shells, weak HCI SPM

reaction, fine to medium sand size
moderate to highly weathered shells

38.8

36.3-

31.8

28.8

- 25 -

- 30 -

- 35 -

-40 -

45 -

S-10, SPT
5+8+9
REC=18", 100%

S-11, SPT
3+3+5
REC=18", 100%

S-12, SPT
7+10+13
REC=17", 94%

S-13, SPT
14+50/6"
REC=12", 100%

21.0 - 23.5 ft:
harder drilling

23.5 - 26.0 ft:
uniform drilling
resistance, gray
drilling fluid

26.0 - 28.5 ft:
smooth drilling
26.0 - 26.5 ft: jar
labeled as S-11A
26.5 - 27.5 ft: jar
labeled as S-11 B
27.5 ft: Schnabel
representative
switched from P.
Patrick to K. Bell
28.5 - 31.0 ft:
uniform drilling
resistance,
harder drilling
31.0 - 33.5 ft:
slight rig chatter
at 33 ft (possible
cemented sand)

33.5 - 36.0 ft:
hard drilling

38.5 - 41.0 ft:
softer drilling at
39 ft, clumps of
silty sand, fine to
medium sand
sized shell
cuttings
41.0 - 43.5 ft:
steadily easier
drilling with depth

43.5 - 46.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

S-14, SPT
33+50/4"
REC=9", 83%

S-15, SPT
50/5"
REC=5", 83%

S-16, SPT
13+11+19
REC=1 1", 61%

S-17, SPT
28+29+13
REC=1 1", 61%

S-18, SPT
5+5+7
REC=16", 89%

40.5 - 43.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, light gray, estimated
15 - 25% shells, weak HCI reaction,
fine to coarse sand size, fresh to highly
weathered shells, angular coarse sand
size shells, contains a 1-inch layer of
SANDY SILT (ML), fine sand, moist, F
dark gray, est < 5% shells, weak HCI
with soil and shells, soft at 42.4 ft

SP-SM

26.3 -

43.0 - 48.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, light gray,
estimated <5% shells, contains mica,
weak HCI reaction, firm to hard,
homogenous structure, fine to medium
sand size, moderate to highly
weathered shells

CL

S-19, SPT
3+3+5
Rpr,=1R" 1nn%

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) I (ft) TUM DEPTH DATA

48.0 -

50.5

53.0 -

55.5

60.5

46.0 ft: Changes to estimated <5%
organics, (organics are possible
cattails), fine sand size highly
weathered shells, weak HCI reaction
with shells, no HCI reaction with soil I

CL

SC48.0 - 50.5 ft: CLAYEY SAND, fine to
medium grained sand, moist, contains
mica, estimated <5% shells,
homogenous structure, fine to medium
sand size, fresh to highly weathered "

Ashells, weak HCI reaction with shells, /
no HCI reaction with soil

50.5 - 53.0 ft: CLAYEY SAND, fine to
medium grained sand, moist, gray and
brownish gray, estimated <5% shells,
estimated 5 - 10% fine gravel, fine to
medium sand size fresh to highly
weathered shells fine gravel as
cemented sand, subangular to
subrounded fine gravel, weak HCI
reaction with shells, no HCI rection with
Icemented sand and soil, moderate to
strong cementation

53.0 - 55.5 ft: SILTY SAND, fine to
medium grained sand, wet, light ,
brownish gray, estimated 5 - 10% "
shells, estimated <5% fine gravel, fine \.\

sand to fine angular gravel size fresh,
to highly weathered shells, fine••-ral
as cemented sand, subrounded4o9/,'
subangular fine gravel, weak ' CII --
rreaction with shells, no HCI eactionZ_

ith soil ,, \

SC

SM

21.3 -

18.8

16.3 -

13.8

8.8
55.5 - 60.5 ft: SILTY SAND flneJto
medium grained sand, wetIijlt6lgive"•gray and gray, estimated 15 - 5

shells, fine to angular coarse sand
size, fresh to highly weathered shells,

weak HCI reaction with shells, no HCI
reaction with soil
58.5 ft: Changes to olive gray and
gray, estimated <5% shells, fine to
medium sand size, fresh to highly
Weathered shells

- 50 -

-55-

- 60 -

- 65 -

- 70 -

S-20, SPT
3+4+4
REC=18", 100%

S-21, SPT
50/6"
REC=6", 100%

S-22, SPT
5+10+32
REC=16", 89%

S-23, SPT
9+6+8 .
REC=10", 56%

S-24, SPT
4+5+7
REC=18", 100%

S-25, SPT
7+8+11
REC=17", 94%

S-26, SPT
5+8+7
REC=15", 83%

S-27, SPT
6+6+10
REC=18", 100%

S-28, SPT
4+5+8
REC=18', 100%

S-29, SPT
4+5+7
REC=18", 100%

46.0 - 48.5 ft:
gray drilling fluid,
cuttings are
clayey sand, fine
to medium sand,
fine to medium
sand sized shell
cuttings
(continued)
48.5 - 51 .Oft:
heavy rig chatter
and hard drilling
resistance from
50.5 to 51 ft
(possible
cemented layer)
51.0 - 53.5 ft:
hard drilling from
51 to 53 ft, soft
drilling from 53 to
53.5 ft
53.5 - 56.0 ft:
heavy rig chatter
at 55.5 ft
(possible
cemented sand)

68.5 ft: driller
desanded
mud-tub, driller
added 50 gallons
of clean water
with 1/2 bag of
bentonite to
drilling fluid,
driller flushed
hole to prevent
collapse over the
weekend

T
60.5 - 75.5 ft: SILTY SAND, fine to
medium grained sand, wet, dark gray
and gray, estimated 5 - 10% shells,
fine sand to angular fine gravel size
fresh to highly weathered shells, weak
HCI reaction with shells, no HCI
reaction with soil
63.5 ft: Changes to shell size increases
with depth
66.0 ft: Changes to estimated <5%
shells, homogenous structure, fine to
medium sand size, moderate to highly
weathered shells
68.5 ft: Changes to olive gray and gray

71.0 ft: Changes to gray and light gray

73.5 ft: Changes to estimated <5%

7
7SM

XS-30, SPT
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

shells, fine sand size, highly weathered
shells SM

75.5

78.0

83.0

88.0

75.5 - 78.0 ft: SILTY SAND, fine to 7-
medium grained sand, wet, gray,
estimated <5% shell fragments, fine
sand size highly weathered shells, SM
weak HCI reaction with shells and soil,
weak cementattion from 77.3 to 77.5

78.0 - 83.0 ft: SANDY SAND WITH
GRAVEL, fine to medium grained
sand, wet, gray and light gray,
estimated 5 - 10% shells, weak HCI
reaction, fine gravel (subrounded to
subangular fine gravel), fine to angular
coarse sand size. fresh to highly
weathered shells, moderate to strong
cementation (fine gravels),
cementation (fine gravel), cemented
sands increase with depth
81.0 ft: Changes to estimated 15 - 25%
shells, weak HCI reaction with shells,

- no HCI reaction with cemented sand
and soil /j

SM

-6.2

-8.7 -

-13.7 -

-18.7 -

83.0 - 88.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray and
light gray, estimated 5 - 10% shellsý
estimated <5% fine gravel, fine.t6 )
angular coarse sand size, fresh to
highly weathered shells, fine.gravel as
cemented sand, weak HQCIreaction-,Q
with shells, no HCI reaction withý.,
cemented sand and soilweak to'
moderate cementation ,'-/
86.0 ft: Changes to gray and olive

-1 gray, estimated <5% shells, fine to r
medium sand size, moderate to highly
weathered shells, weak HCl reaction
with shells, no HCI reaction with soil

SM

-75-

- 80 -

-85-

- 90 -

-95 -

-100-

88.0 - 102.5 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, estimated <5% shells, fine to
medium size fresh to highly weathered
shells, weak HCI reaction with shells,
no HCI reaction with soil; contains a
1-inch layer of SILT WITH SAND (ML),
olive, fine sand, moist, soft at 88.7 ft,
89 ft and 89.5 ft

93.5 ft: Changes to fine grained sand,
estimated 5 - 10% shells, weak HCI
reaction with shells and soil, shell
decrease with depth

98.5 ft: Changes to estimated <5%
shells, homogenous structure, fine to
medium sand size, moderately to
highly weathered shells, weak HCI
reaction with shells, no HCI reaction
with soil

S-32, SPT
16+50/5"
REC=11", 102%

4+4+7
REC=18", 100%

S-31, SPT
4+16+14
REC=1 0", 56%

S-33, SPT
14+12+40
REC=1 7", 94%

S-34, SPT
8+11+35
REC=1 7", 94%

S-35, SPT
20+26+21
REC=1 7", 94%

S-36, SPT
4+6+9
REC=18", 100%

S-37, SPT
11+9+10
REC=18", 100%

S-38, SPT
4+6+7
REC=18", 100%

76.0 - 78.5 ft:
slight rig chatter
at 77 ft (possible
cemented sand)

81.0 - 83.5 ft:
slight rig chatter
throughout, hard
drilling, light gray
drilling fluid

83.5 - 86.0 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

86.0 - 88.0 ft:
light gray drilling
fluid

88.5 - 93.5 ft:
silty sand, fine to
medium sand
and fine to
medium shell
cuttings

93.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS(ft) (ft) TUM DEPTH I DATA

SM .I.
102.5

107.5

117.5

-33.2
102.5 - 107.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shell fragments, firm,
homogenous structure, fine sand size
highly weathered shells, weak HCI
reaction with shells, no HCI reaction
with soil ML

107.5 - 117.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
estimated <5% shells, homogenous
structure, fine to medium sand size
moderate to highly weathered shells,
weak HCI reaction with shells, no HCI
reaction with soil

113.5 ft: Changes to fi e tomedium
grained sand, wet, estimated'5,-10%
shells, fine sand to angular cba'se
sand size fresh to highly weathered
shells

7105-

-38.2

-48.2

-110-

-115-

-120-

-125-

S-39, SPT
7+10+11
REC=18", 100%

S-40, SPT
6+8+10
REC=18", 100%

S-41, SPT
6+8+14
REC=18", 100%

S-42, SPT
5+6+9
REC=18", 100%

S-43, SPT
7+9+11
REC=18", 100%

103.5 - 108.5 ft:
uniform drilling
resistance,
smooth drilling

108.5 - 113.5 fi:
slight rig chatter
from 111.0 to
111.5 ft (possible
cemented sand),
olive gray drilling
fluid, clumps of
silty sand, fine to
medium sand
and shells in
cuttings

118.5 - 123.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid, silty sand,
fine to medium
sand and shells
in cuttings

117.5 - 137.0 ft: SILTY SAND, fine
grained sand, moist, olive gray and
greenish brown, estimated <5% shells,
weak HCI reaction, homogenous
structure, fine to medium sand size
moderate to highly weathered shells

SM

123.0 ft: Changes to olive gray and
gray, fine sand size, highly weathered
shells
123.5 ft: Changes to olive gray and
grayish brown, fine to medium sand
size moderate to highly weathered
shells

L .3.
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH[ DATA

SM

133.5 ft: Changes to fine sand size
highly weathered shells

137.0

142.5

137.0 -142.5 ft: SILTY SAND, fine
grained sand, moist, olive gray, no HCI:
reaction, homogenous structure

S M

-67.7 -

-130-

-135-

-140-

'145-

-150-

7

7
Co
C

S-44, SPT
6+7+9
REG=1 1, 61%

S-45, SPT
6+9+10
REC=18", 100%

S-46, SPT
5+5+8
REC=18", 100%

S-47, SPT
7+9+11
REC=18", 100%

S-48, SPT
7+10+11
REC=18", 100%

S-49, SPT
7+9+10
REC=18", 100%

128.5 - 133.5 ft:
olive gray drilling
fluid, marsh
funnel test
performed (41.0
sec drilling fluid)

143.5 ft: driller
de-sanded mud
tub, driller
flushed out
boring with new
drilling fluid; next
day driller added
- 50 gal of clean
water to drilling
fluid and cleaned
out the hole

148.5 - 153.5 ft:
olive gray drilling
fluid

-73.2
142.5 - 177.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, weak HCI
reaction, hard, homogenous structure,
fine sand size highly weathered shells

148.5 ft: Changes to firm ML

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

-1- 5-r

163.5 ft: Changes to olive gray and
grayish brown, lensed, 0.5 to 1.5 inch
pockets of silty sand

-160-

-165-

-170-

ML

7

S-50, SPT
7+9+ 12
REC=18", 100%

S-51, SPT
7+9+10
REC=18", 100%

S-52, SPT
7+10+12
REC=18", 100%

S-53, SPT
8+9+11
REC=18", 100%

S-54, SPT
4+10+13
REC=18", 100%

163.5 - 168.5 ft:
uniform drilling
resistance,
smooth drilling

173.5 - 178.5 ft:
clumps of sandy
silt and fine sand
in cuttings

178.5 - 179.3 ft:
jar labeled as
S-54A
178.5 ft: harder
drilling
179.3 - 180.0 ft:
jar labeled as
S-54B

-175-

177.5

179.3

177.5 - 179.3 ft: SILTY SAND, fine
grained sand, moist, olive gray,
estimated <5% shells, weak HCI
reaction, fine to medium sand size

-.,moderate to highly weathered shells

179.3 - 187.5 fl: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, olive gray and light gray,
estimated 15 - 25% shells, fine sand to
angular fine sand size, fresh to highly
weathered shells, weak HCI reaction

SM

-108.2

-110.0 7
-180-

SP-SM

~....J.LUJ L...J..L,..L I
(continued)
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with shells, no HCI reaction with soil

183.5 ft: Changes to olive gray and
gray, estimated <5% shells,
homogenous structure, fine sand size
highly weathered shells SP-SM

187.5 i -118.2
187.5 - 212.5 ft: SILTY SAND, fine
grained sand, wet, olive gray,
estimated <5% shells, weak HCI
reaction, homogenous structure, fine
sand size, highly weathered shells

4

203.0 ft: Changes to fine to medium
sand size moderate to highly
weathered shells

-185-

-190-

-195-

-200-

-205-

S-55, SPT
7+10+14
REC=18", 100%

S-56, SPT
4+7+10
REC=18", 100%

S-57, SPT
5+7+11
REC=18", 100%

S-58, SPT
6+8+10
REC=18", 100%

S-59, SPT
7+8+13
REC=18", 100%

183.5 ft: driller
rods clogged
with sand, silt
and shells, driller
took off 35 ft of
rods and flushed
out the remaining
rods

188.5 - 193.5 ft:
silty sand and
fine sand
cuttings

198.5 ft: driller
desanded mud
tub, added - 25
gals to drilling
fluid and flushed
hole with new
drilling fluid

SM

J~.LLJA. .3. J

(continued)
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208.5 ft: Changes to fine sand size
highly weathered shells

SM

212.5
212.5 - 250.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, weak HCI
reaction, firm, homogenous structure,
fine sand size highly weathered shells

ML

-143.2

-210-

-215-

-220-

-225-

230-

-235-

7

S-60, SPT
7+9+12
REC=18", 100%

S-61, SPT
6+10+12
REC=18", 100%

S-62, SPT
6+9+11
REC=18", 100%

S-63, SPT
6+9+11
REC=18", 100%

S-64, SPT
6+10+15
REC=18", 100%

S-65, SPT
7+12+17
REC=18", 100%

208.5 ft: marsh
funnel test
performed (41
sec drilling fluid)

223.5 ft: driller
emptied mud tub
of all drilling fluid
(too thick for
pump), driller
mixed 2 bags of
bentonite with
150 gals of water
(drilling fluid)
223.5 - 228.5 ft:
light gray drilling
fluid

228.5 - 233.5 if:
olive gray drilling
fluid

233.5 - 238.5 ft:
slightly harder
drilling

.1.
(continued)

J
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233.5 - 238.5 ft:
slightly harder
drilling
(continued)

238.5 - 243.5 ft:
uniform drilling
resistance,
smooth drilling

4

-240-

-245-

S-66, SPT
7+13+19
REC=18", 100%

S-67, SPT
8+10+14
REC=18", 100%

S-68, SPT
6+10+15
REC=18", 100%

Q

180.7-

Bottom of Boring at 250.0 ft.
Boring backfilled with cuttings upon completion.
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew

Schnabel Representative: B. Glass Encountered • 7/1 10:27 AM 13.5' 13.5' --

Equipment: Diedrich D-50 (Turbo); AWJ Rods Completion • 7/1 3:00 PM 8.6' 14.5' 81.0'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/1/08 Finished: 7/1/08

Easting:960400.4 ft Northing:217206.4 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 61.8 (ft) Total Depth: 100.0 ft I

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) - (ft) TUM DEPTH I DATA

0.0 - 0.5 ft: Rootmat and topsoil /
0.5

7.0

9.5

12.5

17.0

0.5 - 7.0 ft: POORLY GRADED SAND,
medium to coarse grained sand,
subangular particles, moist, brown, no
HCI reaction
2.0 ft: Changes to brown and light
brown, estimated <5% fine gravel,
contains roots, subangular gravel

5.0 ft: Changes to estimated-<5%, lean
clay Z

SID
61.3

54.8 "

52.3

xS-1, SPT
1+2+2
REC=9", 50%

7.0 - 9.5 ft: POORLY GRADED SAND,
medium to coarse grained sand,

- subangular particles, moist, light gray
and orangish brown, estimated <5% SP
fine gravel, no HCI reaction, angular -

" gravel

9.5 - 12.5 ft: SANDY LEAN CLAY, fine
grained sand, moist, light gray with
mottles of brownish orange, no HCI
reaction, iron oxidation mottles CL

12.5 - 17.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction

CL

-5-

-10-

-15-

7

S-2, SPT
1+2+3
REC=11",

S-3, SPT
2+2+2
REC=13",

S-4, SPT
6+10+10
REC=1 1",

61%

72%

61%

0.0 ft: Advanced
4-1/4" I.D. HSA
to 14.5 ft. 0.0 to
2.5 ft interval
uniform drilling
resistance,
smooth drilling,
brown outtings,
changes as
noted below.
See end of
boring log for
additional
remarks.
5.0 ft:
Photograph for
S-3 contains S-2
information

7.5 - 10.0 ft:
brownish orange
cuttings

14.5 ft: Switch to
3-1/2" O.D.
tricone roller bit
(mud rotary) and
advanced to
100.0 ft, one bag
of bentonite
mixed with 125
gallons of water
for mud mix
14.5 ft: Uniform
drilling resitance,
smooth drilling,
gray drilling fluid.

49'3

7

S-5, SPT
1+2+3
REC=18", 100%

S-6, SPT
2+4+4
REC=18", 100%

S-7, SPT
4+8+11
REC=18", 100%

44.8 -
17.0 - 24.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
firm

CL

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH DATA
TESTS REMARKS

CL

24.0

27.0

32.0

39.0

42.0

24.0 - 27.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,

-- moist, dark gray, no HCI reaction .

SP-SM:

37.8 -

34.8 -
27.0 - 32.0 fl: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated 5 - 10% shell
fragments, coarse sand to fine gravel
size fresh shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil)

29.8 -
32.0 -39.0 ft: POORLY GRADED V
SAND WITH SILT, finet ed iu
grained sand, wet, light aly., stated
5- 10% shell fragments, coarsesand
to medium gravel size fresh shell
fragments, strong HCI reaction (with
shells), strong HCI reaction, (with soil)

23.5 - 24.0 ft: Jar
labeled as S-8A
23.5 - 28.5 ft:
Increasing
drilling resistance
with depth
added mud
thinner at 25.0 ft
24.0 - 25.0 ft: Jar
labled as S-8B

33.5 - 38.5 ift:
Uniform drilling
resistance,
smooth drilling

38.5 - 39.0 it: Jar
labeled as S-11A
39.0 - 40.0 it: Jar
labeled as S-11 B

46.0 - 48.0 it: Bit
chatter

SP-SM

39.0 - 42.0 it: LEAN CLAY, moist, dark
gray, estimated <5% fine grained sand,
estimated <5% shell fragments,
contains mica, firm, fresh shell CL
fragments, strong HCI reaction (with
shells), strong HCI reaction (with soil)

22.8 -

19.8 -42.0 - 48.0 it: LEAN CLAY, moist, dark
gray, estimated <5% fine grained sand,
estimated <5% shell fragments, fine
gravel size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reactions (with soil)

CL

(continued)
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CL

48.0

52.0

57.0

62.0

67.0

72.0

48.0- 52.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, fine to medium gravel size
fresh shell fragments, strong HCI
reaction (with shells), weak HCI SP-SM
reaction (with soil)

13.8 -

9.8 -
52.0 - 57.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated 15 - 25%
shell fragments, fine gravel size fresh
shell fragments, strong HCI reaction
(with shells) weak HCI reaction (with
soil) /SP-SM

57.0-62.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, estimated <5%,shll.ý
fragments, contains 5 -10 % fi•neo It
medium gravel, coarse sand toI.
medium gravel size highly! there"'
shell fragments, graveli,6ementehd SID
sand, strong HCI reaction(with hsells)

62.0 - 67.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated <5% shell fragments,
Coarse sand to fine gravel size highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reactoin. SP-SM
(with soil)

67.0 - 72.0 ft: SILTY SAND, fine to
medium grained sand, wet, dark gray,
estimated <5% shell fragments, fine
gravel size highly weathered shell
fragments, strong HCI reaction, (with
shells), weak HCI reaction (with soil)

SM T .

4.8 -

-50 -

-7

-55-

-60 -

-65 -

70 -

S-13, SPT
7+5+12
REC=18', 100%

S-14, SPT
3+5+6
REC=4", 22%

S-15, SPT
27+15+12
REC=10", 56%

S-16, SPT
5+5+10
REC=18", 100%

S-17, SPT
5+6+8
REC=18", 100%

46.0 - 48.0 It: Bit
chatter
(continued)

48.5 - 53.5 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

58.5 - 60.0 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

68.5 - 70.0 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

-0.2 -

-5.2 -

10.2 -
72.0 - 77.0 ft: SILTY SAND, fine to
medium grained sand, wet, estimated
5 - 10% shell fragments, Coarse sand
to fine gravel size moderatley to highly
weathered shell fragments, strong HCI

SM

S-18, SPT

(continued)
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reaction (with shells), weak HCI
reaction (with soil)

SM

77.0

82.0

87.0

92.0

97.0

100.0

77.0 - 82.0 ft: CLAYEY SAND, fine to
medium grained sand, wet, dark gray,
estimated 15 - 25% shell fragments,
fine to medium gravel size fresh shell
fragments, contains a 2 inch layer of
fine to coarse gravel, (as cemented
sands) at 79.8 ft, strong HCI reaction
(with shells), strong HCI reaction (with
soil)

SC

82.0 - 87.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated <5% shell
fragments, fine gravel size highly /
weathered shell fragments, weak HCI
reaction (with shells), weak HCI
reaction (with soil) SP-SM

-15.2 -

• 20 .2 -

-25.2 -

-30.2 -

87.0- 92.0 ft: SANDY LEAN bIý"A-
fine grained sand, moist, dark gray,
estimated <5% shell fragments,
medium to coarse sand size highly
weathered shell fragments, strong HCI
reaction (with shells), strong HCI
reaction (with soil) CL

92.0 - 97.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% shell
fragments, coarse sand to fine gravel
size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil) SP-SM

- 75 -

- 80 -

- 85 -

- 90 -

- 95 -

7

7+11+18
REC=18", 100%

S-19, SPT
8+7+31
REC=18", 100%

S-20, SPT
7+10+15
REC=18", 100%

S-21, SPT
10+17+10
REC=18", 100%

S-22, SPT
5+8+11
REC=18", 100%

S-23, SPT
9+9+12
REC=18', 100%

78.5 - 83.5 ft:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid

88.5 - 90.0 ft:
Uniform drilling
reisistance,
smooth drilling,
gray drilling fluid

97.0 - 100.0 ft: SILTY SAND, fine
grained sand, moist, dark gray, weak
HCI reaction

SM

-35.2 -

-38.2-
7

(continued)
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Boring backfilled with bentonite and coment grouting using a tremie upon completion.

•o

co

F-

8

ziM

z<



- TEST Project: CCNPP Subsurface Investigation Boring Number: B-347hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 11

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: M. Lark Encountered • 7/16 -- 11.0' 10.0' --
Schnabel Representative: W. Bradfield Ecued 71 -- 10 1._-

Equipment: CME-75 (ATV); AWJ Rods Start of Day V 7/17 7:20 AM -0.7' 13.5' 13.9'

Method: 6-1/4" I.D. Hollow Stem Auger, Start of Day V 7/18 7:11 AM 7.8' 13.5' ---
3 1/2" O.D. Tri-Cone Roller Bit

Start of Day ' 7/21 8:35 AM 12.2' 13.5' 75.0'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/16/08 Finished: 7/23/08 Start of Day V 7/22 7:04 AM 8.5' 13.5' ---

Easting:960531.8 ft Northing: 217214.2 ft By: Land Survey Start of Day V 7/23 7:10 AM 7.0' 13.5' --

Coordinate System: MD State Plane

Ground Surface Elevation: 60.2 (ft) Total Depth: 200.0 ft Completion • 7/23 10:40 AM 7.4' 13.5'

DEPTH 
ELEV STRA SAMPLINGDET~MATERIAL DESCRIPTION SYMBLE LE TA SAPIGTESTS REMARKS

(ft) (if) TU DPH DATA

___ _________________ A'..____~DETH[______ ______ ______

n n - n .• f. Tnn~niI rrnnf / ~' 'V.

0.3

2.0

4.5

8.1

8.8

9.5

12.0

14.5

0.3 - 2.0 ft: SILTY SAND, fine to
medium grained sand, moist, dark _ ,
brown, estimated 15 - 25% roots, no'/CSM
HCI reaction
1.0 ft: Changes to light yellowish •l

- -\brown, estimated 5 - 10% roots ••.

2.0 - 4.5 ft: SANDY LEAN CLAY, fine
to medium grained sand, moist, light
yellowish brown with bottles ofraghtgaestimated <5% roots, nd1"•'Hk,, C

gryreaction N/

4.5 - 8.1 ft: SANDY LEAI*CI•_AY;,hne
-to medium grained sand, mo•ti~iight

gray with bands of brownish orange,

no HCI reaction, <1/4 inch layer of fine
sand, layers are brownish orange.
Contains 1 inch layer of lean clay with
sand at 7.9 ft, moist, dark gray, no HCI, CL
firm

.8.1 - 8.8 ft: SILTY SAND, fine to
medium grained sand, moist, brownish SM
r-olive with mottles of light gray ,

8.8 - 9.5 ft: SANDY LEAN CLAY, fine CL
fin grained sand, moist, dark gray, no HCl\reaction, firm /

9.5 - 12.0 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained
sand, moist, dark gray, estimated 5 - _•SP-SMV.

10% silt, contains mica, no HCi har
reaction, 2 layers of sandy lean clay,dark gray from 10.0 - 10.1 It and 3/4
inch thick layer at 11.4 ft

12.0 - 14.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, hard

CL

59.9

58.2 -

55.7

S-1, SPT
1+1+1
REC=14", 78%

52.1

51.4

50.7

-5-

-10-

S-2, SPT
2+2+5
REC=7", 39%

S-3, SPT
3+4+6
REC=13", 72%

S-4, SPT
2+3+6
REC=14.5", 81%

S-5, SPT
2+7+7
REC=16", 89%

S-6, SPT
3+4+8
REC=18", 100%

0.0 - 2.5 ft:
Advanced 6 1/4
inch I.D. HSA to
12.5 ft; 0.0 to 2.5
ft interval uniform
drilling
resistance,
smooth drilling;
changes as
noted below;
see end of boring
log for addtional
remarks.

7.5 - 8.1 fi: jar
labeled as S-4A
8.1 - 8.8 ft: jar
labeled as S-4B

12.5 ft: switched
to 3 1/2 inch O.D.
tricone roller bit
(mud rotary) and
advanced to 200
ft; mix 25 lbs
bentonite with
100 gal water

48.2 -

45.7
14.5 - 17.0 ft: LEAN CLAY WITH CL

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-347
BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 11

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SAND, moist, dark gray, contains mica,
no HCI reaction, hard

CL
F//

17.0

20.3

21.1

23.2

27.0

32.0

17.0 - 20.3 ft: CLAYEY SAND, fine to 7.
medium grained sand, moist, dark
gray, contains mica, no HCI reaction,
homogenous structure

SC

43.2 -

N
7
7
7

,~o a
20.3 - 21.1 ft: SANDY LEAN CLAY,
fine to medium grained sand, moist,
dark gray, contains mica, no HCI

-reaction, hard I
21.1 - 23.2 ft: CLAYEY SAND, fine to
coarse grained sand, subrounded to
subangular particles, moist, dark graye,-.
estimated <5% cemented sands, no
HCI reaction (with soil), no HCI
reaction (with cemented sands)/
22.5 ft: Changes to coarse grahfnJdý .

\sand

As
SCM

SM

p

23.2- 27.0 ft: SILTY SAND.7.ine i
coarse grained sand, suban,.iglagr
particles, moist, dark gra.y, estimated
15 - 25% cemented sand0stilated
<5% shell fragments, moder ate/
cementation, subangular fine gravel,
highly weathered shell fragments,
weak HCI reaction (with shells and
cemented sands), no HCI reaction
(with soil)
25.0 ft: Changes to coarse grained
sand, angular particles, dark gray with
light brownish white, estimated 15 -
25% shell fragments, estimated <5%
cemented sands, strong cementation,
coarse sand size moderately
weathered to fresh shell fragments, no
HCI reaction (with soil), strong HCI
reaction (with shells), weak HCI
eaction (with cemented sands)

K39.1

37.0

- 33.2

- 28.2

- 20 -

- 25 -

- 30 -

S-7, SPT
4+7+9
REC=18", 100%

S-8, SPT
3+3+4
REC=18", 100%

S-9, SPT
3+7+11
REC=18", 100%

S-10, SPT
9+16+50/5"
REC=17", 94%

S-11, SPT
36+47+42
REC=1 7", 94%

S-12, SPT
40+50/4.5"
REC=9.5", 53%

S-13, SPT
50+50/4"
REC=9.5", 53%

S-14, SPT
14+29+29
REC=1 1.5", 64%

12.5 - 15.0 ft:
uniform drilling
resistance,
smooth drilling,
light brownish
gray drilling fluid
15.0 - 17.5 ft:
Light gray drilling
fluid

20.0 - 20.3 ft: jar
labeled as S-9A
20.3 - 21.1 ft: jar
labeled as S-9B
21.1 - 21.5 ft: jar
labeled as S-9C

22.5 - 23.2 fl: jar
labeled as S-10A

23.2 - 24.0 ft: jar
labeled as S-10B
23.5 ft: increased
drilling
resistance,
harder drilling
(possible
cemented sand)
added 25 lbs
bentonite
25.0 - 30.0 ft:
Hard drilling

30.0 ft: Added 25
lbs bentonite

32.5 - 35.0 if:
Hard drilling

7
SP-SM

27.0 - 32.0 ft: POORLY GRADED
SAND WITH SILT, fine and coarse
grained sand, wet, dark gray with
speckles of white, estimated 5 - 10%
shell fragments, angular coarse sand,
coarse sand sized highly to moderately
weathered shell fragments, no HCI
reaction (with shells), strong HCI
reaction (with soil)
30.0 ft: Changes to fine to medium .
grained sand, gray, estimated <5%
shell fragments, medium sand sized
moderately weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)

7
SM

32.0 - 39.5 ft: SILTY SAND, fine and
coarse grained sand, angular particles,
wet, gray, estimated 50- 100% shell
fragments, angular fine gravel,

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-347
hnabe BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabei Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 11 20048

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

brownish white and black shells,
medium to coarse sand and fine gravel
size moderately weathered to fresh
shell fragments, strong HCI reaction
(with shells), no HCI reaction (with soil)
35.0 ft: Changes to estimated 50 -
100% shell fragments, coarse sand
sized

38.2 ft: Changes to moist, dark gray
with light brownish white, estimated 15
- 25% shell fragments, medium to
coarse sand and fine gravel sizes shell

-• fragments, highly to moderately
weathered shell fragments, weak to
strong HCI reaction (with shells), no
HCI reaction (with soil)

SM

39.5

42.0

48.4

50.8

39.5 - 42.0 ft: SANDY SILT, fine
grained sand, moist, dark greenish
gray, contains mica, weak HCI
reaction, homogenous structure

ML

I

42.0 - 48.4 ft: SILTY SAND, fine to
coarse grained sand, subangular to
angular particles, moist, greenish gray',
estimated 50 - 100% cemented sands,
moderate cementation, no HCI re'-ionr
(with soil), no HCI reaction (wit , r
cemented sand), coarse sand. nd
cemented sands fracture

SM

x
20.7

18.2 -

x
S-15, SPT
13+14+15
REC=1 1.5",

40 4-

x
45-

S-16, SPT
7+4+4
REC=17", 94%

S-17, SPT
3+2+4
REC=18", 100%

S-18, SPT
50/1.5"
REC=1.5", 8%

S-19, SPT
50/4"
REC=0", 0%

S-20, SPT
12+6+44
REC=18", 100%

S-21, SPT
4+3+4
REC=18", 100%

S-22, SPT
3+4+4
REC=18", 100%

S-23, SPT

37.5 - 38.2 ft: jar
labeled as S-16A

38.2 - 39.0 Ift: jar
labeled as S-16B

39.0 ft: easier
drilling with
uniform drilling
resistance
40.0 - 42.5 ft:
Smooth drilling,
sand

42.5 - 45.0 if:
Very hard drilling
with
grinding/scraping
slow penetration
rate
42.5 ft: harder
drilling with rig
chatter
45.0 - 47.5 ft:
Very hard drilling
with rig chatter,
slow penetration
rate; at 46 Ift,
eaiser drilling, no
chatter, slower
penetration rate

47.5 - 50.0 ft:
Intermittent (6")
zones of hard
drilling with rig
chatter and
easier drilling
with little
resistance, gray
drilling fluid
50.0 - 52.5 ft:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid
50.0 - 50.8 ft: jar
labeled as S-12A
50.8 - 51.5 if: jar
labeled as S-12B

64%

47.5 it: Changes to light brownish gray,
estimated 15 - 25% shell fragments,
angular fine gravel, with light brown\and black coarse sand to fine gravel
sized fresh shell fragments, strong HCl I
reaction (with shells), no HCI reaction
(with soil)
48.1 ft: Changes to wet

48.4 - 50.8 ft: CLAYEY SAND, fine'to
coarse grained sand, angular to
subrounded particles, moist, light gray
and dark gray, estimated 30 - 45%
shell fragments, organic odor, strong
cementation, dark gray cemented
sands, medium to coarse and fine
gravel sized highly weathered to fresh
shell fragments, strong HCI reaction
(with soil), strong HCI reaction (with
cemented sands), coarse sand and
fine gravel sized cemented sands
fracture
50.0 ft: Changes to angular particles,
wet, gray with light brownish white,
angular fine gravel, strong HCI reaction
(with shells), no HCI reaction (with soil)

711.8

SM

50-4-

9.4

SM 7
50.8 - 62.0 ft: SILTY SAND, fine to
coarse grained sand, angular particles,

55 -

(continued)



'f TEST Project:. CCNPP Subsurface Investigation Boring Number: B-347
hnabe BORING Calvert County, Maryland Schnabel No.: 06120048
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

wet, dark gray with streaks of light
brownish white, estimated 15 - 25%
shell fragments, angular fine gravel,
coarse sand to fine gravel sized
moderately weathered to fresh shell
fragments, strong HCI reaction (with
shells), no HCI reaction (with soil)
52.5 ft: Changes to estimated 15 - 25%
shell fragments, medium to coarse
sand and fine to coarse gravel sized
highly weathered to fresh shell
fragments
55.0 ft: Changes to dark gray with
brownish white, shell fragments
57.5 ft: Changes to angular to
subrounded particles, dark gray with
speckles of light brownish white,
estimated 5 - 10% shell fragments
60.0 ft: Changes to angular particles,
medium to coarse sand sized shell
fragments

SM

62.0

69.5

72.0 -

75.4

62.0 - 69.5 ft: SILTY SAND, fine to
coarse grained sand, wet, dark gray
with speckles of light brownish white,
estimated 5 - 10% shell fragments, \\
medium to coarse sand sized highly
weathered to fresh shell fragments,
weak to strong HCI reaction (withi
shells), no HCI reaction (withs"isi)

65.0 if: Changes to fine tarmediuým
grained sand, dark gray with,'sp'6kles
of white, highly weathered shell
fragments, weak HCI reaction (shells),
no HCI reaction (soil)

67.5 ft: Changes to gray with speckles
of white, estimated <5% shell
fragments, highly to moderately
weathered shell fragments, weak to
strong HCI reaction (with shells), no
HCI reaction (with soil)

- -1.8

7

SM

- 60 -

,-65-

70 -

-75 -

6+6+8
REC=18", 100%

S-24, SPT
3+3+6
REC=18", 100%

S-25, SPT
4+5+8
REC=18", 100%

S-26, SPT
3+3+7
REC=18", 100%

S-27, SPT
3+3+5
REC=18", 100%

S-28, SPT
2+3+3
REC=18", 100%

S-29, SPT
4+5+10
REC=18", 100%

S-30, SPT
50/4"
REC=4", 22%

55.0 - 57.5 ft:
Gray drilling fluid
(continued)

60.0 - 62.5 ft:
Uniform drilling
resistance
smooth drilling,
gray drilling fluid,

72.0 ft: increased
resistance with
rig chatter,
slightly harder
drilling
72.5 - 75.0 ft:
Hard drilling with
rig chatter
(possibly
cemented sands)

75.0 - 75.4 ft: jar
labeled as S-31A

-9.3
69.5 - 72.0 ft: SANDY SILT, fine to
coarse grained sand, angular particles,
moist, gray with streaks of light
brownish white, estimated 15 - 25%
shell fragments, hard, subangular to
angular fine gravel, medium to coarse
sand and fine gravel sized highly
weathered to fresh shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)
70.6 if: Changes to estimated 30 - 45%
shell fragments

ML

-11.8 -

72.0 - 75.4 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
subangular to angular particles, wet,
gray with speckles of white, estimated
15 - 25% cemented sands, estimated
15 - 25% shell fragments, moderate
cementation, subangular coarse
gravel, coarse sand and coarse gravel
as cemented sand, medium to coarse

xSM

SM -15.2
S-31, SPT
42+9+6F

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

\ sand sized shell fragments, strong HCI

reaction (with shells and cemented
sands)
75.0 if: Changes to angular particles,
ight gray, angular fine gravel

x
75.4 - 81.2 It: SILTY SAND, fine to
coarse grained sand, angular particles,
wet, light gray with speckles of grayish
white, medium to coarse sand and fine
gravel sized highly weathered to fresh
shell fragments, strong HCI reaction
(with shells), no HCI reaction (with soil)
77.5 It: Changes to angular to
subrounded particles, wet, gray with
streaks of white, estimated 15 - 25%
shell fragments, estimated 5 - 10%
cemented sands, coarse sand and fine
gravel as cemented sands, strong HCI
reaction (with cemented sands)

SM

/
81.2

84.5

86.1

87.0

94.0

81.2 - 84.5 ft: POORLY GRADED
WITH SILT, fine to coarse grained
sand, angular to subangular particles,
wet, dark gray with speckles of white,
estimated 5 - 10% shell fragments,
medium to coarse sand sized highly to- SP-SM Vmoderately weathered shelll
fragments, weak to strong HCI reactionr\.
(with shells), no HCI reaction (with soil)•

84.5 - 86.1 It: SILTY SAND-,fine to2-'
coarse grained sand, angula-rto0 -.
subangular particles, moest, grayjwith SM
streaks of brownish white ,estimated
15 - 25% shell fragments, ediumn to
coarse sand sized highly to moderately
weathered shell fragments, strong HCI
reaction (with shells), weak HCI SM

_/reaction (with soil)

86.1 -87.0 ift: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
angular to subrounded particles, moist,
gray with streaks of light brownish

white, estimated 30 - 45% shell
fragments, estimated 15 - 25%

cemented sands, weak cementation,
medium to coarse sand and fine gravel
sized moderately weathered shell
fragments, coarse sand and fine gravel
sized cemented sands, strong HCI
reaction (with shells and cemented
and), weak HCI reaction (with soil) SM

87.0 - 94.0 it: SILTY SAND, fine
grained sand, moist, gray with streaks
of white, estimated <5% shell
fragments, contains mica, highly
weathered shell fragments weak HCI
reaction (with shells), no HCI reaction
(with soil), contains small (1/8 inch to
1/4 inch) pockets of silt thoughout
sample

-21.0

-24.3

-25.9

-26.8

-80-

- 85 -

- 90 -

-95-

7

REC=17.5", 97%

S-32, SPT
15+11+17
REC=17", 94%

S-33, SPT
6+8+11
REC=16", 89%

S-34, SPT
5+9+50/5.5"
REC=17", 94%

S-35, SPT
5+7+8
REC=18", 100%

S-36, SPT
7+10+11
REC=18", 100%

75.5 f: drilling
became easier,
uniform drilling
resistance,
smooth drilling
75.0 - 77.5 ift:
Hard drilling with
slight rig chatter
(continued)
75.4 - 76.5 it: jar
labeled as S-31 B
(continued)

80.0 - 81.2 if: jar
labeled as S-33A

81.2 - 81.5 ift: jar
labeled as S-33B

85.0 - 90.0 It:
Harder drilling,
rig chatter
85.0 - 86.1 it: jar
labeled as S-34A
86.1 - 86.5 it: jar
labeled as S-34B
87.0 it: Drilling
became easier

95.0 it: Add 20
lbs powdered
bentonite to 20

7

-33.8
94.0 - 98.5 if: SANDY SILT, fine
grained sand, moist, dark greenish
gray with speckles of light brownish
white, estimated <5% shell fragments,
contains mica, hard, highly weathered
shell fragments, strong HCI reaction

ML

(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

MATERIAL DESCRIPTION I SYMBOL ELEVI (ft) ITUM

(with shells), weak HCI reaction (with
soil)

98.5 - 114.0 ft: SILTY SAND, fine to
coarse grained sand, angular particles,
moist, dark greenish gray with streaks
of light brownish white, estimated 5 -
10% shell fragments, contains mica,
medium to coarse sand sized highly
weathered to fresh shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

-1

(

/I
-105-

105.0 ft: Changes to subanguilar to NI

angular particles, estinm'ated 30 -)4'5%
shell fragments

109.0 fi: Changes to highly to
moderately weathered shell fragments

110.0 ft: Changes to dark greenish
gray with speckles of light grayish
white, estimated 5 - 10% shell
fragments

,100%

T

67%

T

"100%

103.3 ft: Drilling
became harder
with rig chatter
(possible shell
fragments)
104.0 ft: Drilling
became easier,
uniform drilling
resistance

-110-
110.0- 115.0 ft:
Light gray drilling
fluid cuttings are
silty sand

114.0
114.0 - 119.0 ft: SANDY SILT, fine
grained sand, moist, dark greenish
gray with speckles of light brownish
white, estimated 5 - 10% shell
fragments, hard, medium to coarse
sand sized highly to moderately
weathered shell fragments, strong HCI

-1
115.0 - 120.0 if:
gray drilling fluid

(continued)
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F F

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

reaction (with shells), weak HCI
reaction (with soil)

1
119.0 - 124.0 ft: SILTY SAND, fine
grained sand, moist, olive gray with
speckles of light brownish white,
estimated <5% shell fragments,
contains mica, highly weathered shell
fragments, strong HCI reaction (with
shells), strong HCl reaction (with soil)

A 4

18",100%

124.0

129.0

134.0

124.0- 129.0 ft: SANDY SILT, fine. "'\
grained sand, moist, olive gray,/)
estimated <5% shell fragment sN.
contains mica, firm, homogen; us<
structure, medium sand sik~edQIighl,
weathered shell fragmets, weak'HCI
reaction (with shells), wea'k• 61
reaction (with soil)

-125-

-130-

100%

115.0 - 120.0 ft:
gray drilling fluid
(continued)

120.0 - 125.0 ft:
Clumps of firm
gravel and silty
sand/silty sand
with fine to
coarse sized
shell fragments
in cuttings

135.0 - 140.0 if:
Olive gray drilling
fluid, sandy silt
cuttings

i
129.0 - 134.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
homogenous structure

,100%

C,0

0

(I)Z)
X-

134.0 - 139.0 ft: SANDY SILT, fine
grained sand, moist, olive gray with
speckles of white, estimated <5% shell
fragments, contains mica, firm,
homogenous structure, highly to
moderately weathered shell fragments,
strong HCI reaction (with shells and
soil)

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH j DATA

ML

139.0 -78.8 -
139.0 - 169.0 ft: SANDY SILT, fine
grained sand, moist, olive gray, firm,
homogenous structure, contains
manganese weak HCI reaction

149.0 ft: Changes to olive gray, weak
HCI reaction, firm

-140-

-145-

-150-

-155-

7

7

S-45, SPT
5+8+12
REC=18", 100%

S-46, SPT
5+8+10
REC=1 8", 100%

S-47, SPT
5+7+10
REC=18", 100%

S-48, SPT
5+9+11
REC=18", 100%

135.0 - 140.0 ft:
Olive gray drilling
fluid, sandy silt
cuttings
(continued)

140.0 - 145.0 ft:
Light olive gray
drilling fluid

141.5 ft: Drilling
mud consistently
thinning out
during drilling,
pumped out all
drilling fluid in
mud tub and
mixed a new
batch of drilling
mud (63 lbs.
powered
bentonite to 100
gal water)

150.0 - 155.0 ft:
silty sand and
contain medium
sand sized shell
fragments in
cuttings

ML

7

7
(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA SAMPLING
TUM DEPTH I DATA

TESTS REMARKS

-160-

-165-

7m

7m

S-49, SPT
6+7+11
REC=18", 100%

S-50, SPT
5+7+ 11
REC=18", 100%

S-51, SPT
2+3+8
REC=18", 100%

S-52, SPT
4+6+10
REC=7.5", 42%

155.0 - 160.0 ft:
clumps of fine
sandy silt/silty
sand and some
medium to
coarse sized
shell fragments
in cuttings
(continued)

160.0 - 165.0 ft:
silty sand and
some clumps of
fine sand
silt/bentonite and
medium sized
shell fragments
in cuttings

165.0 - 170.0 ft:
Some clumps of
bentonite, silty
sand and coated
fine sandy
silt/silty sand and
medium to
coarse sand
sized shell
fragments in
cuttings

170.0 - 175.0 ft:
Easy drilling,
softer drilling
resistance

171.7 ft: Drilling
becomes harder
with uniform
drilling
resistance, light
olive gray drilling
fluid

169.0 4• O

169.0 - 179.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive gray
with streaks of light brownish white,
estimated 5 - 10% shell fragments,
contains mica, medium to coarse sized
highly weathered to fresh shell
fragments, strong HCI reacation (with
shells), weak HCI reaction (with soil)
170.8 ft: Changes to estimated 15 -
25% shell fragments, medium to fine
gravel sized shell fragments, strong
HCI reaction (with shells)

175.0 ft: Changes to wet, dark olive
gray with speckles of light brown,
estimated 5- 10% shell fragments,
moderately weathered to fresh shell
fragments, strong HCI reaction (with
shells), no HCI reaction (with soil)

-170-

-175-

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

SM

179.0 -118.8-
179.0 - 197.5 ft: SILTY SAND, fine to
medium grained sand, moist, grayish
green, contains mica, no HCI reaction,
homogenous structure -180-4-

x
I

185.0 ft: Changes to fine graine Osa'nd,

weak HCI reaction

-185-

S-53, SPT
3+4+9
REC=18", 100%

S-54, SPT
4+7+12
REC=18", 100%

S-55, SPT
4+5+9
REC=16", 89%

S-56, SPT
5+6+10
REC=18", 100%

175.0 - 180.0 ft:
Uniform drilling
resistance,
smooth drilling,
light oilve gray
drilling fluid, fine
to medium sandy
silt/silty sand
clumps and
medium to
coarse sand
sized shell
fragments in
cuttings
(continued)

185.0 - 190.0 ft:
fine to medium
sand, clumps of
fine sandy
silt/silty sand and
fine medium to
coarse sand
sized shell
fragments in
cuttings

SM

-190-4--

195-

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

SM
197.5 -137.3

197.5 - 200.0 ft: SILTY SAND, fine
grained sand, moist, grayish green with
streaks of white, estimated <5% shell
fragments, highly weathered shell
fragments, strong HCI reaction (with
shells), weak HCl reaction (with soil)

SM S-57, SPT
4+7+9
REC=18", 100%

195.0 - 198.5 if:
fine to medium
sand with some
clumps of fine
sandy silt/silty
sand and trace
amount of
medium to
coarse sand size
shell fragments
in cuttings
(continued)

£.UUU

Bottom of Boring at 200.0 ft.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), and does not necessarily
imply artesian conditions.
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Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: M. Lark Encountered _• 7/9 -- 17.5' 1 4.5' -
Schnabel Representative: W. Bradfield

Equipment: CME-75 (ATV); AWJ Rods Start of Day 7/10 7:10 AM 0.0' 14.5' ---

Method: 6-1/4" I.D. Hollow Stem Auger Start of Day 7/11 7:27 AM -3.9' 14.5' ---
3-1/2" O.D. Tri-cone Roller Bit

Startof Day 7/14 10:09AM 15.7' 14.5' 100.0'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/9/08 Finished: 7/16/08 Start of Day 7/15 7:18 AM 18.6' 14.5'

Easting:960568ft Northing:217149 ft Completion • 7/15 1:03 PM 11.4' 14.5' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 68± (ft) Total Depth: 200.0 ft

DPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

0.0 - 0.5 ft: Topsoil, forest litter, roots
0.5

3.5

7.0

9.5

10.3

12.9

14.5

0.5 - 3.5 ft: CLAYEY SAND, fine to -"
medium grained sand, moist, yellowish x
red, estimated 5 - 10% roots, no HCI
reaction -SN

3.5 - 7.0 ft: POORLY GRADED'SAND
WITH SILT, fine to mediu&VgriheadQ
sand, moist, yellowish re/d no HClt
reaction, lensed, contairs,-l/2" p6ckets
of SILT (ML), moist, yellowtishbrown
4.5 ft: Changes to light red, no HCI
reaction, contains 3" layer of silty sand, SP-SM
moist, yellowish brown at 5 ft

7.0 - 9.5 ft: SILTY SAND, fine to
medium grained sand, moist, dark
yellowish brown with bands of
yellowish brown, no HCI reaction,
stratified, 1/8" to 1/4" alternating layers SM
of yellowish brown and light gray

9.5 - 10.3 ft: POORLY GRADED SAND
-WITH SILT, fine to medium grained SP-SM _

--,sand, moist, light red, no HCI reaction ,

10.3 - 12.9 it: SANDY LEAN CLAY,
fine to medium grained sand, moist,
light gray and dark yellowish brown, noHCl reaction, soft, stratified, 1/8 to 1 -CL
inch alternating colors with bands of
yellowish brown, light gray layers are " -
lean clay, dark yellowish brown layers
are more sandy

. 12.0 ft: Changes to fine grained sand,
\gray with mottles of dark yellowish /
\brown, soft, and light gray

.12.9 -14.5 ft: SANDY ELASTIC SILT, M
fine grained sand, moist, gray, contains

-. mica, no HCI reaction, soft

67.4

64.4

60.9 -

58.4

57.6

55.0 -

53.4

-5-

-10-

S-1, SPT
2+1+1
REC=16", 89%

S-2, SPT
1+2+4
REC=14", 78%

S-3, SPT
2+7+8
REC=13", 72%

S4, SPT
2+3+4
REC=13", 72%

S-5, SPT
5+5+6

S-6, SPT
2+2+4
REC=18", 100%

7
7
7

1.5 - 2.5 ft:
advanced 6 1/4"
OD HSA to 14.5
ft, uniform
resistance,
smooth drilling,
changes as
noted below.
See end of
boring log for
addtional
remarks.
2.5 - 3.5 ft: jar
labeled as S-2A
3.5 - 4.0 ft: jar
labeled as S-2B
6.0 ft: light red
cuttings

10.0 - 10.3 ft: jar
labeled as S-5A
10.3 - 11.5 Ift: jar
labeled as S-5B

12.5 - 12.9 ft: jar
labeled as S-6A
12.9 - 14.0 ft: jar
labeled as S-6B
13.5 ft: increased
resistance,
smooth drilling,
light yellowish

14.5 - 17.0 ft: LEAN CLAY WITH CL S-7, SPT
2+3+5

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

SAND, fine grained sand, moist, gray,
contains mica, no HCI reaction, firm,
contains - 1/2" layer of poorly graded
sand with clay, fine sand, moist, gray
at 15.5 ft and 15.9 ft

CL

17.0

18.0

18.4

19.5

17.0 - 18.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains -CL•'1
mica, no HCI reaction, soft

18.0 - 18.4 ft: POORLY GRADED
" SAND WITH CLAY, fine to medium r

grained sand, wet, dark gray, contains /
mica, no HCI reaction /

18.4 - 19.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains[

A\mica, no HCI reaction, firm

SP-SC

CL

CV,4cz
19.5 - 22.0 ft: LEAN CLAY WITH
SAND, fine grained sand, moist, dark
gray, contains mica, no HCI reaction,
hard

50.9 -

49.9 -
49.5

48.4

45.9 -

43.4

22.0

24.5

29.5

32.0

34.5

22.0 -i24.5 ft: LEAN CLAY, moist, gray-, --
estimated 5 - 10% fine grained sand,
no HCI reaction, hard

24.5 - 29.5 ft: CLAYEY'SAND, fihd to
medium grained sand, minstry
contains mica, no HCI reactio'n'

SC
27.0 ft: Changes to fine to coarse

grained sand, subrounded to
subangular particles, weak
cementation, coarse sand crumble

29.5 - 32.0 ft: SILTY SAND, fine to
coarse grained sand, angular particles,
moist, gray, estimated 5 - 10%
cemented sands, cemented sands are
fine to coarse gravel sized, angular, SM
weak to strong cementation, coarse
sand sized cemented sands crumble,
fine to coarse gravel sized cemented
sands fracture

20-

25-

30-

REC=18", 100%

S-8, SPT
3+4+8
REC=18", 100%

S-9, SPT
3+5+6
REC=18", 100%

S-10, SPT
4+6+9
REC=18", 100%

S-11, SPT
3+3+4
REC=15.5", 86%

S-12, SPT
4+7+10
REC=18", 100%

S-13, SPT
10+19+43
REC=18", 100%

S-14, SPT
19+23+30
REC=16", 89%

red cuttings
14.5 ft: switched
to 3 1/2" OD
tricone roller bit
caved rotary and
advanced to
200.0 ft, uniform
resistance,
brownish gray
drilling fluid
14.5 - 16.0 ft:
SPT Hammer
Energy Test
performed
(continued)
17.5 - 18.0 ft: jar
labeled as S-8A
17.5 ft: light gray
drilling fluid
18.0 - 18.4 ft: jar
labeled as S-8B
18.4 - 19.0 ft: jar
labeled as S-8C

30.0 - 31.0 ft:
SPT Hammer
Energy Test
performed
30.5 - 32.5 ft:
increased
resistance, light
gray; thickened
mud (add 25 lbs
powdered
bentonite)
32.5 - 35.0 ft:
moderately stiff
resistance, minor
grinding, gray
drilling fluid

38.4

35.9 -
32.0 - 34.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, no HCI reaction,
-contains silty sand, fine to coarse
sand, subrounded to angular coarse
sand, wet, gray with brownish white,
est 5 to 10% shell fragments,coarse
sized shells moderately weathered
shell fragments, est 5 to 10%
cemented sands, cemented sands are
coarse sand to fine gravel size, weak

SP-SM

33.4

SM - 35 --15Z

.(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

37.0 -

39.5

42.0 -

45.0-

45.7

49.5

52.0 -

54.5

to strong cementation, coarse sand
sized cemented sands crumble, fine

ravel sized cemented sands fracture. I SM
34.5 - 37.0 ft: SILTY SAND, fine to
coarse grained sand, wet, gray with
brownish white, estimated 15 - 25%
shell fragments, coarse sand size .
moderate to highly weathered shell
fragments; contains less that 1 inch
layer of silt, moist, gray; weak to strong
HCI reaction (with shells), no HCI
reaction (with soil) I

SP-SM

30.9 -

28.4

737.0 - 39.5 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, wet, gray with brownish
white, estimated 15 - 25% shell
fragments, lensed, coarse sand size
fresh to highly weathered shell
fragments; contains less that 1/4 inch
layer of silt, moist gray; weak to strong
HCI reaction (with shells), no HCI
eaction (with soil)

39.5 - 42.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray with F
brownish white, estimated 15- 25% f'• I,
shell fragments, lensed, moderate to \
highly weathered shell fragments; ' I
contains 1/4 to 3/4 inch of silt, moiit, I'

•gray; weak HCI reaction (with shells);
no HCI reaction (with soil) 0/.

42.0- 45.0 ft: POORLY GRAOED,'K
SAND WITH SILT, fine t,'coa'rse\
grained sand, wet, gray with brownish
white estimated 30 - 45%shell//
fragments, fresh to highly weathered
coarse sand to fine gravel size' shell
fragments; weak HCl reaction (with
shells), no HCI reaction (with soil),
strong HCI reaction with mechnically
tbroken fresh shells.

45.0 - 45.7 ft: SILTY SAND, fine to
coarse grained sand, wet, light gray
with brownish white, estimated 50 -
100% shell fragments, coarse sand to
fine gravel sized fresh and moderately
weathered shell fragments; weak HCl
reaction (with shells), no HCI reaction
(with soil), strong HCI reaction with

echanically broken fresh shells

SM/

ISP-SM

SM

MH

25.9 -

-22.9-

22.2

18.4

15.9 -

13.4

- 40 -

-45 -

S50 -

755 -

S-15, SPT
13+21+39
REC=18", 100%

S-16, SPT
34+44+44
REC=16", 89%

S-17, SPT
18+24+39
REC=13", 72%

S-18, SPT
32+34+24
REC=15", 83%

S-19, SPT
13+5+6
REC=18", 100%

S-20, SPT
2+3+4
REC=18", 100%

S-21, SPT
50/5.5"
REC=5.5", 46%

S-22, SPT
50/5"
REC=4", 22%

35.0 if: uniform
resistance,
smooth drilling

45.7 - 49.5 ft: SANDY ELASTIC SILT,fine to coarse grained sand, moist,
gray with brownish white, estimated 5 -
10% shell fragments, firm, coarse sand
size, moderately weathered to fresh,
shell fragments; strong HCI reaction
(with shells), no HCI reaction (with
soil),
47.5 ft: Changes to fine grained sand,
estimated <5% shell fragments,
medium sand sized moderatelyweathered shell fragments, no HCI
reaction (with shells), no HCI reaction
(with soil)

44.0 - 45.0 ft:
slight rig chatter

45.0 - 46.5 ft:
SPT Hammer
Energy Test
performed
45.0 ft: gray
drilling fluid with
sand and shells
in cuttings
45.0 - 45.7 ft: jar
labeled as S-19A
45.7 - 46.5 ft: jar
labeled as S-19B

50.0 ft: harder
drilling, minor
grinding/scraping

52.5 ft: hard
drilling, slight
grinding, trace
cuttings

55.0 ft: no

SM

49.5 -M52.0 ft: SILTY SAND, fine to
medium grained sand, moist, dark
gray, estimated 30 - 45% cemented
sands, no HCI reaction, coarse sand to
coarse gravel sized; cemented sands

moderate to strong cementation

SP-SM

SM
S-23, SPT

(continued)'
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MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING
(ft) TUM DEPTH I DATA TESTS REMARKS

~-t ,.~r, t t
52.0 - 54.5 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, moist, gray, estimated
30 - 45% cemented sands, estimated 5
- 10% shell fragments, moderately

1weathered shell fragments; coarse
Ssand to coarse gravel sized cemented
sands; no HCI reaction (with shells),
Ino HCl reaction (with cemented
sands), no HCI reacation (with soil),
aragments; weak to strong cementation

SM

•I I

54.5 -e57.0 ft: SILTY SAND, fine to
coarse grained sand, wet, gray and
light gray, with brownish white, est 15 -
25% cemented sands, est 5 - 10%
shell fragments coarse sand to fine
gravel sized, fresh to moderately
weathered shell fragments; coarse
sand to fine gravel size cemented
sand, strong HCI reaction (with shells),
so HCl reaction (with soil),

62.0

64.5

57.0 - 62.0 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, wet, gray with white,
estimated 30 - 45% shell fragments,
coarse sand to fine gravel size fresh to
highly weathered shell fragments; \
strong HCI reaction (with shells),,no
HCI reaction (with soil), ' /-->'

SP-SM

SM

10.9 -

5.9 -

3.4

7

62.0- 64.5 ft: SILTY SAND, fi'e("to/
coarse grained sand, wet, gray'witl,
streaks of grayish white, e6iimated-1,5-
25% shell fragments, esfinat'ed\5••-
10% cemented sands,'coarse sand
size; highly weathered to'fresh-sphell

fragments; coarse sand to finregravel
sized cemented sands; strong HCI
reaction (with shells), weak HCI
reaction (with cemented sands), no
iHCI reaction (with soil), weak to
oderate cementation

64.5 - 77.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray with
speckles of brownish white, estimated
5 - 10% shell fragments, coarse sand
size moderate to highly weathered
shell fragment; strong HCl reaction
(with shells), no HCl reaction (with soil)
67.0 ft: Changes to gray, estimated
<5% shell fragments, moderately
weathered shell fragments, weak HCI
reaction (with shells)
70.0 ft: Changes to no shell fragments

72.5 ft: Changes to estimated <5%
shell fragments, no HCI reaction, highly
weathered shell fragments

74.5 ft: Changes to gray with speckles
of brownish white, estimated <5% shell
fragments, moderate to highly
weathered shell fragments

-60

- 65 -

-70-

75 -

22+5+12
REC=18", 100%

S-24, SPT
5+6+7

S-25, SPT
4+5+9
REC=16.5", 92%

S-26, SPT
6+14+11
REC=1 7", 94%

S-27, SPT
4+4+5

S-28, SPT
4+5+8
REC=18", 100%

S-29, SPT
4+4+7
REC=18", 100%

S-30, SPT
3+3+5
REC=18", 100%

cuttings

57.5 ft: easier
drilling, uniform
resistance

60.0 - 61.5 ft:
SPT Hammer
Energy Test
performed

62.5 - 65.0 ft:
drilling and
resistance
alternated from
hard to soft
during run

65.0 ft: uniform
resistance,
smooth drilling

72.5 - 75.0 ft:
fine to medium
sand cuttings,
some coarse
sand sized shell
fragments in
cuttings

SM

S-31, SPT
3+2+6

(continued)
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SM I.
77.0

80.9

87.0

89.5

77.0 - 80.9 ft: CLAYEY SAND, fine to
coarse grained sand, moist, gray with
brownish white, estimated 5 - 10%
shell fragments, coarse sand size
highly weathered to fresh shell
fragments; strong HCI reaction (with
shells), no HCI reaction (with soil),

79.5 ft: Changes to pinkish gray and
light gray, with brownish white, est 30 -
45% shell fragments, est 5 - 10 %
cemented sands, coarse sand to fine
gravel sized highly weathered to fresh
shell fragments; cemented sands as
coarse sand to coarse gravel
fragments; strong HCI reaction (with
shells), strong HCI (with cemented
sands), no HCI reaction (with soil),
imoderate to strona cementation

1

SC

SM

Ho

0

(n

LU

0<

uj

80.9 - 87.0 fl: SILTY SAND, fine to
coarse grained sand, moist, pinkish
gray and brownish white, estimated 500
- 100% shell fragments, estimated:30 -
45% cemented sands, coarse s'Efrdfto
coarse gravel size highly weathered to..
fresh shell fragments,cemented; 'ahds
and coarse sand to fine grav-el,'stfnrdng
HCI reaction (with shells),/ bnaH(CI
reaction (with cemente~d ands), 'nb
HCI reaction (with soil), moderate to
strong cementation "'W
82.1 ft: Changes to estimated 15 - 25%
cemented sands, weak to strong HCI
reaction (with cemented sands), weak
to moderate cementation;
82.5 ft: Changes to estimated 30 - 45%
cemented sands, estimated 30 - 45%
shell fragments, weak to strong HCI
reaction (with cemented sands)
85.0 ft: Changes to wet, gray and light
gray, est 5 - 10% cemented sand, est
15 - 25% shell fragments, fine gravel
sized cemented sands; strong HCI
L eaction (with cemented sands), F

87.0 - 89.5 ft: SILTY SAND, fine to
medium grained sand, wet, gray,
estimated <5% shell fragments, no HCI
reaction, highly weathered shell
fragments

-9.1 -

-13.0

-19.1 -

-21.6

- 80 -

- 85 - 7m

7m

REC=18", 100%

S-31, SPT
4+5+12
REC=14", 78%

S-33, SPT
19+17+33
REC=18", 100%

S-34, SPT
31+14+9
REC=14", 78%

S-35, SPT
19+16+21
REC=14", 78%

S-36, SPT
9+12+15
REC=4", 22%

S-37, SPT
6+10+13
REC=18", 100%

S-38, SPT
4+4+9
REC=18", 100%

79.5 ft: slightly
harder drilling
80.0 1f: some
grinding
80.0 - 82.5 if:
stiffer resistance,
slight rig chatter,
light gray drilling
fluid
80.0 - 80.6 if: jar
labeled as S-33A
80.9 - 81.5 ft: jar
labeled as
S-33B
82.5 - 85.0 if:
alternating hard
and easier
drilling, slight
grinding, gray
drilling fluid
85.0 ft: uniform
resistance,
smooth drilling

90.0 - 91.5 1f:
SPT Hammer
Energy Test
performed

93.0 ft: slightly
harder drilling
with rig chatter
93.5 ft: uniform
resistance,
smooth drilling

75.0 - 76.5 ft:
SPT Hammer
Energy Test
performed
(continued)

SM

0

0

C,,,-

LU

89.5 - 98.0 ft: moist, gray with streaks
of brownish white, estimated 15 - 25%
shell fragments, coarse sand to fine
gravel sized highly weathered to fresh
shell fragments, strong HCI reaction
(with shells), no HCI reaction (with soil)
93.0 ft: Changes to wet, gray,
estimated <5% shell fragments, highly
to moderately weathered shell
fragments

SM

- 90 -

- 95 -

(continued)
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DEPTH
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MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING
(ft) TUM DEPTH I DATA TESTS REMARKS

98.0

108.0

113.0

98.0 - 108.0 ft: SANDY SILT, fine to
medium grained sand, moist, gray,
contains mica, moderate to highly
weathered shell fragments; no HCl
reaction (with shells), strong HCl
reaction (with soil) with interbeds of
silty sand, fine to medium sand, moist,
gray; estimated < 5% shell fragments

105.0 ft: Changes to ni
firm

100.0 ft: gray
drilling fluid

105.0 - 106.5 ft:
SPT Hammer
Energy Test
performed

110.0 - 111.6 ift:
hard drilling, slow
penetration with
slight rig chatter
(possible shells
& cemented
sands)

115.0 it: smooth
drilling

108.0 - 113.0 it: SANDY SILT WITH
GRAVEL, fine to coarse grained sand,
wet, gray and white, estimated 50 -
100% shell fragments, estimated 15 -
25% cemented sands, subangular
coarse gravel, coarse sand to coarse
gravel size moderately weathered to
fresh shell fragments; coarse gravel
size cemented sands,strong HCI
reaction (with shells), strong HCI
reaction (with cemented sands), no
HCI reaction (with soil), strong
cemetation, coarse gravel fracture

113.0 - 118.0 it: SILTY SAND, fine to
medium grained sand, moist, gray with
speckles of white, estimated 5 - 10%
shell fragments, moderately to highly
weathered shell fragments, weak to
strong HCI reaction (with shells), no
HCI reaction (with soil)

(continued)
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SYBO (ft)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

118.0 - 123.0 ft: SANDY SILT, fine to
medium grained sand, moist, olive
gray, estimated <5% shell fragments,
contains mica, strong HCI reaction,
homogenous structure, moderately
weathered shell fragments

18", 100%

123.0

128.0

133.0

55.1 -
123.0 - 128.0 if: SANDY LEAN CLAY,_
fine to medium grained sand, moist,
olive gray, contains mica, strong HCI
reaction, homogenous structure

-125-

-130-

18",100%

-60.1
128.0 - 133.0 if: CLAYEY SAND, fine
to medium grained sand, moist, olive
gray with streaks of white, estimated
15 - 25% shell fragments, moderately
to highly weathered shell fragments,
strong HCI reaction (in shells), weak
HCI reaction (in soil)

120.0 - 121.5 ft:
SPT Hammer
Energy Test
performed
120.0 - 125.0 ft:
fine to medium
sand, coarse
sand sized shell
fragments and
som small
(<1/4'> silt
clumps in
cuttings

131.5 if:
approximately 30
ft of cave-in
occurred over
weekend,
thickened
bentonite drilling
fluid (25 Ibs)

135.0 - 136.5 ft:
SPT Hammer
Energy Test
performed

100%

133.0 - 140.8 ft: CLAYEY SAND, fine
to medium grained sand, moist, olive
gray, contains mica, no HCI reaction

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(ft) (ft) TUM DEPTH DATA

SC

140.8 -72.9
140.8 - 158.0 ft: SANDY LEAN CLAY,
fine to medium grained sand, moist,
olive gray, contains mica, weak HCl
reaction, firm

-140-

-145-

7
I

Cn
145.0 ft: Changes to dark gre eish.gray • )

S-47, SPT
4+5+10
REC=18", 100%

S-48, SPT
4+6+9
REC=18", 100%

S-49, SPT
5+6+10
REC=18", 100%

S-50, SPT
5+6+8
REC=18', 100%

140.0 - 140.8 ft:
jar labeled as
S-47A
140.8 - 141.5 ft:
jar labeled as
S-47B

145.0 - 150.0 ift:
fine to medium
sand size shell
fragments, small
(<1/4") clumps of
clay in cuttings

150.0 - 151.5 if:
SPT Hammer
Energy Test
performed
150.0 - 155.0 if:
added - 2qts of
"Thinz-lt"
(Wyo-Ben) clay
thinner to keep
hole open and bit
clean, driller
slowed down drill
rate

155.0 - 160.0 ft:
slightly darker
mud (darker
gray)

CL

-150---
150.0 ft: Changes to grayish green,
hard

155.0 ft: Changes to dark grayish
green, strong HCI reaction

-155-

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

CL

158.0

168.0

158.0 - 168.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains mica, strong HCI
reaction

4 t4MV

-90.1 -

-1 n' -

-160-

-165-

Kb

S-51, SPT
5+8+10
REC=18", 100%

S-53, SPT
6+7+10
REC=18", 100%

S-54, SPT
5+8+10
REC=18", 100%

155.0 - 160.0 ft:
slightly darker
mud (darker
gray) (continued)

160.0 - 165.0 ft:
with significant
amount of clay in
cuttings

165.0 - 166.5 ft:
SPT Hammer
Engergy Test
performed

168.0 - 179.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains mica, strong HCI
reaction

173.0 ft: Changes to weak HCl reaction

-170-1--

SM

-175-4--

x
(continued)
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MATERIAL DESCRIPTION SYME

SM

179.0 - 185.0 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, wet, dark gray with
speckles of brownish white, estimated
5 - 10% shell fragments, moderate to
highly weathered shell fragments,
strong HCI reaction (in shells), no HCI
reaction (in soil)

I

SP-SM

A
185.0 - 193.0 ft: SILTY SAND./frýe oU--
medium grained sand, wet, 01ivie'graj
estimated <5% shell fragments, 11>
contains mica, highly weathered,shell•
fragments,, weak HCI,reaction N(In
shells), no HCI reactio l'(ii' vj

190.0 ft: Changes to no HCI reaction

~OL

-180-

-185-

S-55, SPT
7+10+14
REC=16". 89%

117.1-

ELEV STRA SAMPLING
(ft) TUM DEPTH I DATA TESTS

111.1 -

SM

REMARKS

180.0 - 181.5 1t:
SPT Hammer
Energy Test
performed
180.0 - 185.0 ft:
intermittent
smooth to slightly
harder drilling
(described by
driller as
"crunchy",

possibly shell
fragments),
(added - 35 lbs
of bentonite
powder)

185.0 - 186.0 ft:
140 ft of rods
dropped in
borehole,
penetrated soil
16", pulled rods
and drilled to
186.5 to take
next sample
186.5 - 190.0 fl:
fine to medium
sand with clumps
of clays/silt in
cuttings

195.0 - 196.5 ft:
SPT Hammer
Energy Test
performed

193.0 .1 -
193.0 - 200.0 ft: SANDY ELASTIC
SILT, fine to medium grained sand,
moist, grayish green, contains mica,
weak HCI reaction

MH

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

MH II S-59, SPT
4+5+8
REC=9.5", 53%

200.0 ,132.1

Bottom of Boring at 200.0 ft.
Boring backfilled with cement/bentonite grout upon completion.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-349hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 5

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew

Schnabel Representative: B. Glass Encountered 7/1 5:45 PM 5.0 5.0 -

Equipment: Diedrich D-50 (Turbo) End of Day V 7/1 6:40 PM 4.4' 9.5' ---

Method: 4-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-Cone Roller Bit Start of Day 7/2 7:15 Am 4.5' 9.5 -

Completion 1 7/2 12:50 PM 16.0' 9.5' 52.0'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/1/08 Finished: 7/2/08

Easting:960537.5ft Northing:217396.4 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 54.4 (ft) Total Depth: 100.0 ft _

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH 1 DATA

___ _______________ __ ___ I____ ____________

0.0 - 1.5 ft: ORGANIC SOIL

-S.-

1.5
2.0-

4.5

6.1

12.5

17.5

1.5 - 2.0 ft: SILTY SAND, medium to\ coarse grained sand, subangular /
particles, moist, brown, estimated <59/

fine gravel, no HCI reaction

2.0-4.5 ft: POORLY GRADED SAND,
fine to coarse grained sand,
subrounded particles, moist, darlk g-'•a'
and brownish orange, estimated-%" '
fine gravel, estimated <5% cla 5'i K

AHCI reaction, subrounde~d,@,lraV!,.11 '-V

ii-
52.9
52.4 -

49.9

S-1, SPT
1+1+2
REC=15",

S-2, SPT
2+4+6
REC=15",

S-3, SPT
3+4+3
REC=15",

S-4, SPT
1+2+5
REC=18",

83%

83%

83%

100%

SP-SM
4.5- 6.1 ft: POORLY Gf-DED"•ND

-\ WITH SILT fine to mediumi rgrafnfed
sand, wet, reddish orange ahid~ght I
gray, with bands of reddish orange, no
HCI reaction I

48.3 -

6.1 - 12.5 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
soft
7.5 ft: Changes to firm

CL

-5-

-10-

-15-

0.0 - 2.5 ft:
Advanced 4 1/4
inch I.D. HSA to
9.5 ft 0.0 to 2.5 ft
interval uniform
resistance,
smooth drilling,
light brown
cuttings, used
pilot bit to clear
augers.
Changes as
noted below.
See end of
boring log for
additional
remarks
5.0 - 7.5 ft:
orangish brown
cuttings
5.0 - 6.1 ft: jar
labeled as S-3A
6.1 - 6.5 ft: jar
labeled as S-3B
7.8 ft: dark gray
cuttings
9.5 ft: switch to 3
1/2 inch O.D.
tricone roller bit
(mud rotary) and
advanced to 100
ft, one bag
bentonite mixed
with 125 gallons
of water
9.5 ft: uniform
drilling
resistance,
smooth drilling,
gray drilling fluid
10.0 - 13.5 ft:
large pieces of
lean clay cuttings

18.5 - 23.5 ft:
increased
resistance

41.9
12.5 - 17.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, contains mica, no HCI
reaction

SP-SM

S-5, SPT
2+5+6
REC=18", 100%

S-6, SPT
2+4+6
REC=18", 100%

S-7, SPT
50/5"
REC=5", 104%

36.9
17.5 - 22.5 ft: SILTY SAND, fine
grained sand, moist, dark gray,
estimated 5 - 10% fine to coarse
gravel, no HCI reaction, moderate
cementation, gravel as cemented sand
fragments

SM

(continued)
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hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

18.5 - 23.5 if:
increased
resistance
(continued)SM

22.5

27.0

32.0

37.0

42.5

22.5 - 27.0 ft: POORLY GRADED
SAND, fine to coarse grained sand,
subrounded particles, wet, dark gray,
estimated <5% shell fragments, coarse
sand size moderately to highly
weathered shell fragments, strong HCI
reaction (with shells), strong HCI SP
reaction (with soil)

27.0 - 32.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium

- grained sand, wet, dark gray,
estimated 15 - 25% shell fragments,
fine to medium gravel size fresh shell
fragments, strong HCl reaction (with
shells), strong HCI reaction (with soil) PM,1.

32.0 - 37.0 ft: SILTY SAND fine
grained sand, moist dafk gray,

- estimated <5% shell fragments,/
medium to coarse gravel size hig ly
weathered shell fragments, stro'ng HCI
reaction (with shells), no HCI reaction
(with soil) SM

37.0 - 42.5 It: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% shell
fragments, strong cementation, fine
gravel size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

SP-SM

31.9

27.4 -

22.4 -

-25 -

- 30 -

-35-

40 -

S-8, SPT
50/5"
REC=5", 100%

S-9, SPT
29+34+19
REC=15", 83%

S-10, SPT
4+5+6
REC=18", 100%

23.5 - 28.5 ft:
uniform drilling
resistance, gray
drilling fluid

28.5 - 33.5 ft:
gradual decrease
in drilling
resistance,
smooth drilling

33.5 - 38.5 ft:
uniform drilling
resistance

38.5 - 43.5 ft:
resistance
increased and
decreased
intermittently with
bit chatter when
drilling resistance
increased
(possible shells)

43.5 - 48.5 ft:
uniform drilling
resistance,
smooth drilling

17.4 -

S-11, SPT
16+50/4"
REC=9', 94%

11.9
42.5 - 47.0 ft: SILTY SAND, fine to
medium grained sand, wet, dark gray,
estimated 5 - 10% shell fragments,
coarse sand to fine gravel size
moderately weathered shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

S-12, SPT
7+6+11
REC=18", 100%

SM
45 --

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

.t1 .U

57.0

62.0

67.0

72.0

47.0 - 57.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated 5 - 10% shell fragments, fine
to medium gravel size fresh shell
fragments, strong HCl reaction (with
shells), weak HCI reaction (with soil)

t.4f

SP-SM

53.5 ft: Changes to estimated <5%
shell fragments

-2.6 -57.0 -62.0 ft: POORLY GRADED, fine \'
to medium grained sand, wet, dark-,
gray, estimated <5% silt, estimatedd):I
<5% shell fragments coarsesand/size...,
highly weathered shell fragments, no
HCI reaction (with shells)rti"HCiN.)
reaction (with soil) SP

62.0 - 67.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, moist, dark gray,
estimated <5% shell fragments, fine
gravel size highly weathered shell
fragments, contains mica, weak HCI
reaction (with shells), weak HCI SP-SM
reaction (with soil)

67.0 - 72.0 if: SILTY SAND, fine to
medium grained sand, wet, gray,
estimated 5 - 10% shell fragments,
estimated <5% fine gravel, strong
cementation, coarse sand to medium
gravel size highly weathered shell
fragments, gravel as cemented sand, SM
strong HCI reaction (with shells), weak
HCI reaction (with soil)

50 -

55 -

60 -

65 -

70 -

S-13, SPT
7+7+10
REC=18", 100%

S-14, SPT
4+5+8
REC=14', 78%

-7.6 -

S-15, SPT
5+5+7
REC=18", 100%

S-16, SPT
5+5+9
REC=12", 67%

S-17, SPT
10+10+11
REC=18", 100%

53.5 - 58.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

63.5 - 68.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

7

-12.6 -

7
-17.6 -

72.0 - 87.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated <5% shell
fragments, fine to coarse gravel size
highly weathered shell fragments,

SP-SM

5IS-18, SPT

(continued)
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DEPTH
(ft)

IMATERIAL DESCRIPTION SYMBOL ELEV
I
STRA SAMPLING
TUM DEPTH I DATA TESTS REMARKS

=1 i_ +
strong HCl reaction (with shells), weak
HCI reaction (with soil)

78.5 ft: Changes to moist

83.5 ft: Changes to wet, estimated <
<5% shell fragments, no HCI reaction,
coarse sand to fine gravel size
moderately to highly weathered /hell
fragments, / / ý "

73.5 - 78.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

83.5 - 88.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

93.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling
gray drilling fluid

87.0

92.5

97.0

100.0

87.0 - 92.5 ft: SILTY SAND.,,fih6/
grained sand, moist, dark gray'
estimated <5% shell fragments, fine
gravel size highly weathered shell
fragments, strong HCI reaction (with
shells), no HCI reaction (with soil)

92.5 - 97.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% shell
fragments, coarse sand to fine gravel
size highly weathered shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil).

97.0 - 100.0 ft: POORLY GRADED
SAND WITH SILT, moist, dark gray,
estimated <5% shell fragments, fine to
coarse gravel size fresh to highly
weathered shell fragments, strong HCI
reaction (with shells), no HCI reaction
(with soil)

(continued)
(continued)
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Boring backfilled with bentonite and cement grout using a tremie upon completion.



- TEST Project: CCNPP Subsurface Investigation Boring Number: B-350hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 6
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth. Casing Caved

Contractor Foreman: T. Chew Encountered 6/30 4:09 PM 13.5' I13.5' I---
Schnabel Representative: B. Glass E

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion • 6/30 7:11 PM 10.0' 14.5' 20.5'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tn-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/30/08 Finished: 6/30/08

Easting:960789 ft Northing:217516.2 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 46.6 (fit) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBO ELEV STRA SAMPLING TESTS REMARKS
(Mf) (ft) TUM DEPTH I DATA

0.0 - 1.0 ft: Topsoil, contains roots 1.

i~. ~

." I,

S-1, SPT
2+1+2
REC=7", 39%

C

1.0

2.0

4.5

7.0

9.5

12.5

1.0 - 2.0 ft: SILTY SAND, fine to
medium grained sand, moist, brown, SM
contains roots, no HCI reaction

2.0 - 4.5 ft: SANDY LEAN CLAY, fineý ,'--
grained sand, moist, brown, contains
roots, no HCI reaction

" Q " CL

4.5 - 7.0 ft: LEAN CLAY, mrn'oist,4ight
gray with bands of brownish orange,
estimated <5% fine grained sand, no
HCI reaction, Iron oxidation bands

CL

7.0 - 9.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained
sand, moist, light gray with bands of
brownish orange, no HCI reaction, Iron
oxidation bands SP-SM

9.5 - 12.5 ft: SILTY SAND, fine grained
sand, moist, light brown with bands of
brownish orange, no HCI reaction, Iron
oxidation bands

SM

'5.6 -

44.6 -

42.1

39.6 -

37.1

34.1

-5-

• 10-

S-2, SPT
2+4+6
REC=14", 78%

S-3, SPT
2+5+6
REC=1 7", 94%

S-4, SPT
1+3+5
REC=16", 89%

S-5, SPT
4+5+5
REC=18", 100%

S-6, SPT
2+2+2
REC=10", 56%

0.0 - 2.5 ft:
Advanced 4 1/4"
I.D. HSA to 14.5
ft; Uniform
drilling
resistance,
smooth drilling,
brown cuttings,
used pilot bit;
changes noted
below

7.5 - 9.0 ft:
orangish brown
cuttings

10.0 - 13.5 ft:
brown cuttings

12.5 - 17.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, orangish brown and light gray, no
HCI reaction -S

SP-SM x
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) - j (ft) TUM DEPTH DATA

SP-SM

17.0

22.5

28.0

32.0

i F.
17.0 - 22.5 It: POORLY GRADED
SAND, fine to medium grained sand,
wet, orangish brown, estimated <5%
silt, no HCI reaction

SP

/

29.6 -

24.1

- 20 -

- 25-

22.5 - 28.0 ft: SILTY SAND, fine V
grained sand, wet, dark gray, contains
mica, estimated 15- 25% shell/t .)

fragments, coarse sand size ,&'eh._
shells, strong HCI reaction (with;shells
and soil)

K
7

S-7, SPT
6+2+3
REC=I 1", 61%

S-8, SPT
4+6+5

S-9, SPT
10+10+25
REC=18", 100%

14.5 - 18.5 ift:
Switch to 3 1/2"
O.D. tricone
roller bit (mud
rotary) and
advance to 100
ft, one bag of
bentonite mixed
with about 125
gallons of water
to make drilling
fluid. Uniform
drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)
18.5 - 23.5 ft:
brownish gray
drilling fluid.

23.5 - 28.5 fit:
gray drilling fluid

28.0 It: increased
drilling resistance
28.5 - 33.5 It:
Uniform drilling
resistance,
smooth drilling

SM

28.0 - 32.0 ft: SILTY SAND, wet, dark
gray, contains mica, no HCI reaction

SM

18.6 -

- 30 t

14.6 -
32.0 - 36.5 It: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated <5% shell fragments,
contains cemented sands, coarse sand
size fresh shells, strong HCl reaction
(with shells and soil), moderate
cementation

SP-SM S-10, SPT
5015"
REC=5", 104%

- 35 -

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SP-SM

36.5

47.0

52.0

10.1
36.5 - 47.0 if: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated 5 - 10% shell fragments,
coarse sand to coarse gravel size
moderately weathered shells, strong
HCL reaction (with shells), weak HCL
reaction (with soil)

36.5 ft:
decreased
drilling resistance

38.5 - 43.5 ft:
Uniform drilling
resistance,
smooth drilling

SP-SM

43.5 ft: Changes to estimated/1
shell fragments, coarse to medium<
sand size moderately weathered"N.
shells, weak HCI reaction (with6shell"
and soil)

47.0 - 52.0 if: POORLY GRADED
SAND, fine grained sand, wet, dark
gray, estimated <5% silt, estimated
<5% shell fragments, coarse sand size
moderately weathered shell fragments,
weak HCL reaction (with shells and
soil)

SP

-0.4

-5.4

-40-

-45-

- 50 -

-55-

7

7

S-11, SPT
4+5+6

S-12, SPT
5+5+8
REC=16", 89%

S-13, SPT
3+4+6
REC=17", 94%

S-14, SPT
2+4+7
REC=18", 100%

4 + I~,h+
52.0 - 58.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, contains mica,
estimated <5% shell fragments, strong
HCI reaction (with shells and soil),
highly weathered shell fragments

SP-SM 7
(continued)
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DEPTH
(ft) MATERIAL DESCRIPTION SYMBOL ELEV

(ft)
STRA . SAMPLING
TUM DEPTH I DATA TESTS REMARKS

58.0

63.0

66.0

72.0

58.0 - 63.0 ft: CLAYEY SAND WITH
GRAVEL, fine to medium grained
sand, wet, light gray, contains
cemented sands, estimated 5 - 10%
shell fragments, fine gravel size fresh
shell fragments, gravel as cemented
sand, strong HCL reaction (with shells
and soil)

S-15, SPT
48+50/5"
REC= 1 ", 102%

- 60 -

63.0 - 66.0 ft: POORLY GRADED \
SAND WITH SILT, fine to medium-"\
grained sand, wet, dark gray,//,/•
estimated 5 - 10% fine to medium/-
gravel, estimated <5%/ shell fragments,
highly weathered shell fraginits>,7'
gravel as cemented sands strong H0l
reaction (with shells and 'il) - 65-

66.0 - 72.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, estimated <5% shell
fragments, fine to coarse gravel size
highly weathered shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

11",65%

SPT
+13

18", 100%

58.0 ft: increased
drilling resistance
and bit chatter

63.0 ft: bit chatter

66.0 ft:
decreased
drilling resistance

68.5 - 73.5 ft:
uniform drilling
resistance,
smooth drilling

73.5 - 78.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

-70 -

-I.
72.0 - 77.0 ft: SILTY SAND, fine
grained sand, moist, dark gray,
estimated 5 - 10% shell fragments,
coarse sand to coarse gravel size
moderately weathered to fresh shell
fragments, strong HCI reaction (with
shells and soil)

I

(continued)
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D THE . ~ELEV TSTRA SMLN
DEPTH MATERIAL DESCRIPTION SYMBOL RA SAMPLING TESTS REMARKS(f) (ft) TUM DEPTH I DATA

SM

77.0

82.0

92.0

+ I~.44
77.0 - 82.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% shell
fragments, fine to coarse gravel size
highly weathered shell fragments,
strong HCL reaction (with shells), no
HCL reaction (with soil)

SP-SM

-30.4

-35.4
82.0 - 92.0 ft: SILTY SAND, fine
grained sand, moist, dark gray, no HCI
reaction

SM

- 80 -

- 85 -

- 90 -

-95-

7

S-19, SPT
6+8+12
REC=18", 100%

S-20, SPT
B+8+12
REC=18", 100%

S-21, SPT
7+11+12
REC=18", 100%

S-22, SPT
g+9+16
REC=18", 100%

73.5 - 78.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

83.5 - 88.5 ft:
uniform drilling
resistance, ,
smooth drilling,
gray drilling fluid

93.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

88.5 ft: Changes to estimated <5%
shell fragments, fine to coarse gravel
size highly weathered shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)

2

-45.4 -
92.0 - 97.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated 5 - 10%
shell fragments, fine to coarse gravel
size fresh to moderately weathered
shell fragments. strong HCt reaction
(with shells), weak HCI reaction (with
soil) SP-SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

SP-SM
93.5 - 98.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
(continued)

97.0 -50.4 -
97.0 - 100.0 ft: SILTY SAND, fine
grained sand, moist, dark gray,
contains mica, estimated <5% shell
fragments, coarse sand and fine to
coarse gravel size moderately to highly
weathered shell fragments, strong HCI
reaction (with shells and soil)

SM

7S-23, SPT
7+10+13
REC=18", 100%

'1u u . ,, -* .1 I UU

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout upon completion.

0o

(n



TEST Project: CCNPP Subsurface Investigation Boring Number: B-351hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 6

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. ChewCnrcoFoea:TChwEncountered 6/24 --- 585' 14.5' I---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion _1 6/25 5:20 PM 13.0' 14.5' 22.2'

Method: 4-1/4" ID. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/24/08 Finished: 6/25/08

Easting: 960538.1 ft Northing:217072.7 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 71.3 (ft) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) 

(f t) T U D P H D A T A

______________________________ IJIDEPH 1 _____ ______ ______

0.0 - 0.5 ft: Rootmat and topsoil S-1, SPT
1/12"+3
REC=14", 78%0.5

1.5

7.5

8.0 -

9.0 -

12.5

0.5 - 1.5 ft: SANDY LEAN CLAY, fine
grained sand, moist, brown, estimated
<5% fine gravel, no HCI reaction, soft,
subrounded fine gravel I-

1.5 - 7.5 ft: SILTY SAND, fine grainedr--.
sand, moist, orangish brown with ,

bands of reddish brown, no HCI N
reaction, contains 1-inch layer of-,\\
subrounded fine gravel at 3 .6 feetI
contains iron oxidation bandlqcin'

5.0 ft: Changes to fine to medium
grained sand, estimated <5% fine
gravel, subrounded fine gravel

6.0 ft: Changes to light gray
6.1 ft: Changes to orangish brown

V

SN

70.8

69.8

63.8

- 63.3 -

62.3 -

58.8

51-

7.5 - 8.0 ft: LEAN CLAY, moist, light
gray, no HCI reaction, soft, contains a\1-inch layer of fine sand at 7.7 feet,
contains a 0.5-inch layer of cemented
sand at 7.9 feet (possibly iron oxidation
cementation)

8.0 - 9.0 ft: SANDY LEAN CLAY, fine
grained sand, moist, dark gray,
contains mica, no HCI reaction, firm,
contains 1/8-inch layer of silty sand,
moist, orangish brown at 8.4 ft
8.4 ft: Changes to orangish gray

CL

CL

CL

IN
x

S-2, SPT
4+10+13
REC=18", 100%

S-3, SPT
2+4+3
REC=13", 72%

S-4, SPT
2+3+3
REC=18", 100%

S-5, SPT
3+3+4
REC=18", 100%

S-6, SPT
2+4+4
REC=18", 100%

0.0 - 2.5 ft:
Advanced 4-1/4"
ID HSA to 14.5 ft,
uniform
resistance,
smooth drilling,
orangish brown
cuttings;
changes as
noted below

5.0 - 7.5 ft: pilot
bit used to clear
auger plug

7.5 - 10.0 ft:
Advanced 4-1/4"
I.D. HSA,
increased drilling
resistance at 9.0
ft, cuttings
changed to dark
gray

10.0 - 12.5 ft:
Increased drilling
resistance with
depth, dark gray
cuttings

12.5 - 14.5 ft:
Uniform drilling
resistance

14.5 - 15.0 ft:

9.0 - 12.5 ft: LEAN CLAY, moist, dark
gray, estimated <5% fine grained sand,
no HCI reaction, firm

I j;;
12.5 - 15.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, firm

5'

CL

(continued)
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hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(0f) (ft) TUM DEPTH DATA

Io.U 15.0 - 18.5 It: LEAN CLAY WITH
SAND, fine grained sand, moist, dark
gray, contains mica, no HCl reaction,
firm

00.0 S-7, SPT
2+2+3
REC=17", 94%

CL

18.5

28.5

33.0

52.8
18.5 - 28.5 ft: LEAN CLAY, moist, dark
gray, contains mica, estimated <5%
fine grained sand, no HCi reaction,
firm, contains 2-inch layer of sandy
lean clay (CL), moist, dark gray at 23.5
ft

CL

- 20 -

- 25 -

- 30 -

- 35 -

S-8, SPT
3+4+6
REC=18", 100%

S-9, SPT
6+8+10
REC=18", 100%

S-10, SPT
7+8+11
REC=18", 100%

S-11, SPT
28+50/5"
REC=12", 67%

Switched to
3-1/2" tricone
roller bit (mud
rotary) and
advanced to 100
It, uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid
15.0 - 18.5 ft:
light gray drilling
fluid

23.5 - 28.5 ft:
Uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

28.5 - 33.5 It:
Increased drilling
resistance at
33.0 It

33.5 - 38.5 It:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

28.5-33.0 It: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, contains mica, no HCI
reaction

SP-SM

42.8

38.3 -
33.0 - 98.5 It: SILTY SAND WITH SILT
AND GRAVEL, fine to medium grained
sand, moist, dark gray, estimated <5%
shell fragments, weak HCI reaction
(with shells) SM

(continued)
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hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

43.5 ft: Changes to estimate", 5 - 25O/
shell fragments, strong HCI re-actioi
(with shells), weak HCI reaction (wvith>
soil)

48.5 ft: Changes to estimated <5%
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil)

53.5 ft: Changes to estimated 15 - 25%
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil), weak to moderate cementation
(fine sands and shells)

SM

-40-

-45-

- 50 -

- 55 -

7

S-12, SPT
50/5"
REC=5", 104%

S-13, SPT
15+15+19
REC=14", 78%

S-14, SPT
3+5+22
REC=18", 100%

S-15, SPT
6+23+10
REC=18", 100%

33.5 - 38.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid (continued)

43.5 - 48.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

48.5 - 53.5 ft:
Increased drilling
resistance at
51.0 ft, smooth
drilling, dark gray
drilling fluid

53.5 - 58.5 ft: Bit
chatter from 56.5
to 57.0 ft
(possible shell
fragments/cemeni
sand), dark gray
drillina fluid

2i

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-351
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Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

58.5 ft: Changes to wet, olive gray,
strong HCI reaction (with shells), no
HCI reaction (with soil), no cementation

SM

- 60 -

- 65 -

W

C

63.5 ft: Changes to estimated <5%
shell fragments, weak HCI reatio
(with shells), no HCI reaction jWifK soil)

73.5 ft: Changes to no HCI reaction

S-16, SPT
6+8+10
REC=18", 100%

S-17, SPT
8+6+7
REC=18", 100%

S-18, SPT
7+7+10
REC=18", 100%

S-19, SPT
5+7+11
REC=18", 100%

53.5 - 58.5 ft: Bit
chatter from 56.5
to 57.0 ft
(possible shell
fragments/cemeni
sand), dark gray
drilling fluid
(continued)

58.5 - 63.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

63.5 - 68.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

73.5 - 78.5 ft:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid

7 0o-

x
- 75 -

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHj DATA

78.5 ft: Changes to estimated 15 - 25%
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil)

- 80 -

83.5 ft: Changes to gr.ay

854-

SM

S-20, SPT
10+50/5"
REC=I 1", 100%

S-21, SPT
8+31+29
REC=18", 100%

S-22, SPT
7+12+17
REC=18", 100%

S-23, SPT
9+14+18'
REC=18", 100%

73.5 - 78.5 if:
Uniform drilling
resistance,
smooth drilling,
dark gray drilling
fluid (continued)

78.5 - 83.5 ft: Bit
chatter from 81.0
to 81.5 ft

83.5 - 88.5 ft: Bit
chatter from 84.0
to 84.3 ift, dark
gray drilling fluid

88.5 - 93.5 ft:
Uniform drilling
resistance

88.5 ft: Changes to estimated <5%
shell fragments, weak HCI reaction

93.5 Ift: Changes to contains shell
fragments, contains 0.5-inch layer of
shells at 94.2 Ift, contains a 2.5-inch
layer of shells at 94.4 feet, strong HCI
reaction (with shells), weak HCI
reaction (with soil)

90±-

7
- 95 -

(continued)
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Bottom of Boring at 100.0 ft.
Boring backfilled with cemer pipe upon completion.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-352hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 8

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered V 7/21 4:10 PM 18.5' 14.0'

Schnabel Representative: K. Bell

Equipment: CME- 95 (Truck); AWJ Rods End of Day V 7/21 6:15 PM -1.0' 14.0' ---

Method: 4-1/4".D. Hollow Stem Auger, Start of Day 7/22 8:30 AM 9.0' 14.0'
3-3/4" O.D. Tri-cone roller bit

End of Day V 7/22 6:00 PM 1.0' 14.0' ---
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/21/08 Finished: 7/24/08 Start of Day 7/23 7:00 AM 15.5' 14.0'

Easting:216829 it Northing:960894.7 ft By: Land Survey Completion • 7/23 5:30 PM 12.5' 14.0' ---
Coordinate System: MD State PlaneCorint Ssem IDSat laeEnd of Day 7/23 6:00 PM 12.5' 14.0' I---
Ground Surface Elevation: 110.2 (ft) Total Depth: 200.0 ft

Stirt of hay S 7:30 J kM 37.0' 14.0' ---
DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAM G TESTS REMARKS

(ft) (ft) TUMI DEPTH I DATA

0.0 - 2.0 ft: FILL, sampled as silty
sand, fine to medium grained sand,
moist, orangish brown, estimated <5%
roots, contains mica, no HCI reaction

/F! L

2.0

3.5

4.5

7.0-

10.8

17.0 -

2.0 - 3.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained (Tý
sand, moist, orangish brown, containsCT
mica, no HCI reaction

3.5 - 4.5 ft: POORLY GRADEDSAND
fine grained sand, moist, yellowish)
brown, estimated <5% silt, noC CI

\reaction

4.5 - 7.0 ft: POORLY GRADE-D'SýAND
WITH SILT, fine to mealidmgrairdel
sand, moist, brown and oran~ish/
brown, contains mica, no H.l-'reaction,
contains a 3.5 inch layer of POORLY
GRADED SAND (SP), fine sand, moist,
orangish brown and yellowish brown,
contains mica

SP-SM

ýSp

SP-SM

7.0 - 10.8 ft: POORLY GRADED
SAND, fine to coarse grained sand,
subrounded particles, moist, yellowish
brown and orangish brown, estimated
<5% fine gravel, contains mica, no HCI
reaction, stratified, subrounded to
rounded fine gravel, contains layers of
poorly graded sand with silt, 0.5 to 1.0
i inch thickness
110.0 ft: Changes to gray and yellowish
rbrown, estimated <5% silt, estimated

<5% coarse gravel, no HCI reaction,
ubrounded to rounded gravel

SP

-108.2 -

106.7

105.7

103.2 -

99.4

93.2 -

5-

10-

15-

/

S-1, SPT
4+9+6
REC=18",

S-2, SPT
2+1+2
REC=16",

S-3, SPT
4+5+7
REC=15",

100%

89%

83%

10.8 - 17.0 ift: CLAYEY SAND, fine to
coarse grained sand, subrounded to
subangular particles, moist, yellowish
brown and brown, estimated <5% fine
gravel, no HCI reaction, subangular to
subrounded gravel
13.5 ift: Changes to coarse grained
sand, subrounded particles, orangish
brown, medium to coarse sand from

-, 1 4 .1 to 14.4 ft

S-4, SPT
12+16+21
REC=13.5", 75%

S-5, SPT
14+17+13
REC=16", 89%

S-6, SPT
7+6+6
REC=18", 100%

S-7, SPT
8+8+6
REC=10", 56%

0.0 - 2.5 ft:
Advanced 4 1/4"
ID HSAto 14 ft;
Uniform drilling
resistance, easy
drilling, orangish
brown; changes
as noted below,
see end of boring
log for additional
remarks
2.5 - 3.5 ft: Jar
labeled as S-2A
3.5 - 4.0 ft: Jar
labeled as S-2B
5.0 - 7.5 ft:
Harder drilling
near the bottom
of the run

7.5 - 10.0 ft:
Hard drilling
(possible sand),
orangish brown
and yellowish
brown cuttings

10.0- 10.8 ft: Jar
labeled as S-5A
10.0 - 13.5 ft:
Uniform drilling
resistance, hard
drilling
10.8 - 11.5 fit: Jar
labeled as S-5B

13.5 - 14.0 ft:
orangish brown
cuttings
14.0 ft: Switched
to 3 3/4" OD
Tricone Roller bit
(mud rotary) and
advanced to 200
ft; driller mixed 2
bags of bentonite
with 150 gallons
of clean water;
uniform drilling
resistance, hard
drilling
18.5 ft: Poorly
graded sand with

SC

17.0 - 22.0 Ift: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, subrounded particles,
wet, yellowish brown and orangish
brown, estimated 5 - 10% fine gravel,
no HCI reaction, subrounded fine
gravel

qiSP-SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-352e BORING Calvert County, Maryland Schnabel No.: 06120048
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH[ DATA

silt cuttings

SP-SM

22.0

27.0

37.0

22.0 - 27.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, light orangish
brown, contains mica, no HCI reaction,
homogenous structure

SP-SM

88.2 -

27.0 - 37.0 ft: CLAYEY SAND, fine to
medium grained sand, wet, orangish
brown, contains mica, no HCI reaction

32.0 ft: Changes to fine grpined'sarnd,o1i•
orangish brown and browNn, no mica

SC

/;

83.2 -

73.2 -

- 25 -

-30 -

-35 -

-40 -

-45 -

7

S-8, SPT
6+7+9
REC=10", 56%

S-9, SPT
3+3+3
REC=16", 89%

S-10, SPT
1+1/12"
REC=15", 83%

S-11, SPT
woh+1+2
REC=17", 94%

S-12, SPT
1+3+3
REC=18", 100%

23.5 ft: smooth
drilling, brown
drilling fluid

28.5 ft: Softer
drilling, orangish
brown and brown
cuttings, clayey
sand cuttings

33.5 - 38.5 ft:
easy drilling,
slightly harder
drilling at 37 ft

38.5 - 43.5 ft:
uniform drilling
resistance, soft
drilling, orangish
brown and
brown, sandy
lean clay cuttings

43.5 - 48.5 ft:
brown and gray
drilling fluid, fine
sandy clay
cuttings

i
37.0 - 47.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCl reaction, very soft,
homogenous structure

43.5 ft: Changes to gray and light gray

CL

7
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

CL
47.5

52.5

60.5

65.5

68.0 -

70.5

62.7
47.5 - 52.5 ft: LEAN CLAY, moist, gray
and light gray, estimated <5% fine
grained sand, no HCI reaction, firm,
homogenous structure

CL

52.5 - 60.5 ft: LEAN CLAY, moist, light
gray, estimated <5% fine grained sand,
contains mica, no HCI reaction, firm to
hard, homogenous structure

CL

59.0 ft: Changes to 0.5 inc i4ayr f
silty sand, fine sand pa(~icles, we
gray, no HCI reaction

60.5 - 65.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, very
soft to soft, homogenous structure

CL

57.7

-50-

-55-

60 -

-65 -

70 -

7

7

S-13, SPT3+4+5
REC=18", 100%

S-14, SPT
4+5+7
REC=18", 100%

S-15, SPT
5+7+9
REC=1 8", 100%

49.7

48.5 ft: driller
de-sanded 150
gallons of drilling
fluid, driller
added 75 gallons
of clean water
with 1/2 bag of
bentonite
48.5 ft: smooth
drilling, brown
drilling fluid

53.5 - 58.5 ft:
slightly harder
drilling, light gray
drilling fluid

58.5 - 61.0 ft:
easy drilling, light.
gray drilling fluid,
lean clay cuttings

61.0 - 63.5 ft: bit
clogged with clay
while lowering;
driller pulled and
cleaned bit;
smooth drilling,
gray drilling fluid
63.5 - 66.0 ft:
easy drilling, light
gray drilling fluid

66.0 - 68.5 ft:
slight rig chatter
at 68 ft (possible
cemented sand)

68.5 - 71.0 ft:
hard drilling,
uniform drilling
resistance

71.0 - 73.5 ft:
slightly easier
drilling, light gray
drilling fluid

S-16, SPT
5+5+6
REC=12", 67%

S-17, SPT
7+9+15
REC=18", 100%

65.5 - 68.0 ft: SILTY SAND, fine to
medium grained sand, moist, dark
gray, contains mica, estimated <5%
shell fragments, weak cementation,
fine sand size highly weathered shells,
weak HCI reaction (with shells), no HCI
reaction (with soil)

SM i',
44.7

42.2 -

S-18, SPT38+50/3"
REC=9", 100%

f

68.0 - 70.5 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, rounded to subrounded
particles, moist, gray and light gray,
contains mica, no HCI reaction, weak
cementation from 68.5 to 68.6 ft

SP-SM
5-19, SPT
50/3"
REC=3", 100%

S-20, SPT
31+50/6"
REC=9", 75%

39.7
70.5 - 78.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, fine sand size, highly
weathered shells, weak HCl reaction
(with shells), no HCI reaction (with
soil), contains a 0.5 inch layer of sandy
silt, moist, gray, est < 5% shells (fine
sand size highly weathered shells,

SP-SM

x S-21, SPT
(continued)
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DEPTH
(ft) MATERIAL DESCRIPTION SYMBOL ELEV

(ft)
STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

weak HCI reation (with shells), no HCI
reaction (with soil), soft at 71.0 ft
73.5 ft: Changes to gray and light gray,
homogenous structure, weak HCI
reaction (with shells and soil)

SP-SM

78.0

84.5

85.5

88.0

93.0

100.5

32.2 -
78.0 - 84.5 ft: SILTY SAND, fine to
medium grained sand, wet, gray and

- white, estimated <5% fine gravel,
estimated 30 - 45% shells, strong
cementation, subrounded fine gravel
as cemented sand, fine to medium
sand size fresh to moderately
weathered white shells, strong HCI
reaction (with shells), weak HCI SM/
reaction (with soil)4" ,,
81.0 ft: Changes to weak cementation, A
fine sand to fine gravel size fresh to
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil)
83.5 ft: Changes to weak HCI reaction
(with shells and soil)

•7
84.5 - 85.5 ft: SANDY SILT moigt. \ý N
gray, estimated 5.- 10% fine gravelD
estimated <5% shells, fine to 'ediu"m

\ sand size fresh shells, wek.-ll••,•
reaction (with shells), nosHCl'rectionr I

\(with soil) • " I

) ML

SM
85.5 - 88.0 ft: SILTY SANED,`fineýto
medium grained sand, wet, gray1 and
brownish gray, estimated <5% fine
gravel, no HCI reaction, subangular
fine gravel, fine gravel as cemented

\sand, moderate to strong cementation

24.7

22.2 -

73.5 - 76.0 ft:
smooth drilling
(continued)

78.5 - 81.0 ft:
hard drilling, gray
drilling fluid

81.0 - 83.5 ft:
harder drilling,
(possible shells
and cemented
sands)

83.5 - 85.0 ft: Jar
labeled as S-25A

84.5 - 85.0 ft: Jar
labeled as S-25B

85.5 ft: very hard
drilling (possible
cemented sands)

87.0 ft: hard
drilling, slight rig
chatter (possible
cemented sand)
88.0 ft: softer
drilling
89.0 ft: slight rig
chatter (possible
cemented sand),
light gray drilling
fluid

92.5 if: harder
drilling (possible
shells)
93.5 - 96.0 if:
uniform drilling
resistance,
smooth drilling

98.5 - 101.0 ft:
gray and light
gray drilling fluid

I
88.0 - 93.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray and
light gray, estimated 5 - 10% shells,
estimated <5% fine gravel, fine to
medium sand size, fresh to highly
weathered shells, angular fine gravel
as cemented sand, weak HCI reaction
(with shells), no HCI reaction (with
soil), moderate to strong cementation
(below 89.0 ft)

"\91.0 ft: Changes to fine sand to fine F
gravel size fresh to moderately /
weathered shells, weak HCI reaction I
(with shells), no HCI reaction (with soil)/

SM

. 17.2 -

93.0- 100.5 ft: SILTY SAND, fine to
medium grained sand,wet, gray and
light gray, estimated 5 - 10% shells,
fine sand to fine gravel size fresh to
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil), shell size decreases with
depth
96.0 ft: Changes to gray, homogenous
structure, fine to medium sand size,
moderately to highly weathered shells,
weak HCI reaction (with shells), no HCI
reaction (with soil)
98.5 ft: Changes to fine sand to fine
gravel size fresh to highly weathered

-, shells

SM

9.7I.
f SM T:

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL IELEV
(ft)

STRA SAMPLING
TUM DEPTH I DATA TESTS REMARKS .

100.5 - 105.5 ft: SILTY SAND, fine
grained sand, wet, gray, estimated
<5% shells, homogenous structure,
fine to medium sand size moderate to
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil)
103.5 ft: Changes to gray and light
gray, estimated <5% shells, fine to
medium sand size fresh to highly
weathered shells

105.5

108.0

110.5

113.0 -

115.5

118.0 -

120.5

105.5 - 108.0 ft: SILTY SAND, fine
grained sand, wet, gray, no HCI
reaction, homogenous structure,
contain a 0.5 inch layer of sandy silt,
moist, light gray at 106.9 ft

108.0 - 110.5 ft: SILTY SAND, fine
grained sand, wet, light gray, estimated
<5% shells, homogenous structure,
fine to medium sand size moderate to
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction

_(with soil)

110.5 - 113.0 ft: SANDY SILT, fine
grained sand, moist, olive gray, ,,
estimated <5% shells, firm, fine,to-,
medium sand size moderatelylto'hil
weathered shells, weak HCI ýea~cti6
(with shells and soil), contains.2.4,tU
layer of silty sand from 1A2ý3,to 1,1
ft" fine to medium sand.,w'et ol'e g
and light gray est 5 - 10% shells'-fii
sand to fine gravel size fresh id

Jmoderately weathered shells, weak
1HCI reaction (with shells and soil)

113.0 - 115.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated 5 - 10% shells, soft, fine
sand to coarse sand size fresh to
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil); contains a 3.5 inch layer of
silty sand, from 113.2 to 113.5 ft, fine
0 to coarse sand, subrounded particles,
wet, gray and white, est 5 - 10%
subangular fine gravel as cemented
sand, est 5 -10% shells, fine to
medium sand size fresh to highly
weathered shells, strong HCI reaction
(with shells), weak HCI reaction (with
$oil)

108.5 ft: light
gray drilling fluid

114.0 ft: slight rig
chatter (possible
shells)

115.5 ft: heavy
rig chatter
(possible
cemented sand)
116.0 - 118.5 ft:
uniform drilling
resistance,
smooth drilling
118.5 - 121.0 ft:
slightly harder
drilling, gray
drilling fluid

121.0 - 123.5 ft:
smooth drilling

123.5 - 126.0 ft:
easy drilling

126.0 - 128.5 ft:
smooth drilling

115.5 - 118.0 ft: SILTY SAND, fine to
medium grained sand, wet, olive gray,
estimated 15 - 25% shells, fine to
coarse sand size shells moderate tohighly weathered shells~weak HCI

`eaction (with shells and soil)

118.0 - 120.5 ft: SILTY SAND, fine to
medium grained sand, wet, olive gray,
estimated 5 - 10% shells, estimated
<5% fine gravel, fine to coarse sand
size fresh to highly weathered shells,
fine subrounded gravel as cemented
sand, weak HCl reaction with (shells
and soil), strong HCI reaction (with
cemented sand), moderate to strong
cementation, shells and cemented
sand decrease with depth

.1.
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

128.5

147.0

152.0

120.5 - 128.5 ft: SILTY SAND, fine to
medium grained sand, wet, olive gray,
estimated 5 - 10% shells, fine to
medium sand size moderately to highly
weathered shells, weak HCI reaction
(with shells), no HCI reaction (with soil)
123.5 ft: Changes to fine grained sand,
estimated <5% shells, fine to medium
sand size moderately to highly
weathered shells, contains a 0.5 inch
layer of silt at 124.3 ft, moist, olive
gray, est < 5% fine sand particles, no
HCI reaction, soft
126.0 ft: Changes to homogenous
structure, fine sand size highly
weathered shells
128.0 - 147.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, firm to soft, fine
to medium sand size moderately to
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil)

SM

133.5 ft: Changes to firm, shells
decrease with depth

~ML

-18.3

138.5 ft: Changes to hard, "/-;: N
homogenous structure, fine sand size-
highly weathered shells, no HCI>'
reaction (with shells orsoil•)

143.5 ft: Changes to olive gray and
grayish green, estimated <5% shells,
fine to medium sand size moderately to
highly weathered shells, weak HCI
reaction (with shells and soil)

-130-

-135-

-140-

-145-

-150-

S-43, SPT
7+9+10
REC=18", 100%

S-44, SPT
5+5+9
REC=18", 100%

S-45, SPT
6+7+8
REC=18", 100%

S-46, SPT
5+6+9
REC=18", 100%

S-47, SPT
6+7+10
REC=18", 100%

S-48, SPT
4+5+8
REC=18", 100%

133.5 - 138.5 ft:
light gray drilling
fluid, sandy silt,
fine to medium
sand sized shell
cuttings

137.0 ft: harder
drilling

138.5 - 143.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

143.5 - 148.5 ft:
silt and fine sand
cuttings

148.5 - 153.5 ft:
olive gray drilling
fluid

153.5 - 158.5 ft:
easy drilling

147.0 - 152.0 ft: SILTY SAND, fine
grained sand, wet, olive gray,
estimated 5 - 10% shells, fine to
medium sand size fresh to moderately
weathered shells, weak HCI reaction
(with shells), no HCI reaction (with soil)

SM

A*i

-36.8 -

-41.8 -
152.0 - 172.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, fine to medium
sand size moderately to highly
weathered shells, weak HCI reaction
(with shells and soil)

ML

11111

7m
(continued)
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-155-a---

158.5 ft: Changes to olive gray, fine
sand size moderate to highly
weathered shells

163.5 ft: Changes to fine to medium
sand size moderate to highly
weathered shells

168.5 It: Changes to fine sand size
highly weathered shells

-160-

-165-

-7

-170-

-175-

7

7

S-49, SPT
5+6+9
REC=18", 100%

S-50, SPT
5+6+7
REC=18", 100%

S-51, SPT
4+5+7
REC=18", 100%

S-52, SPT
5+6+7
REC=18", 100%

S-53, SPT
5+6+9
REC=18", 100%

153.5 - 158.5 ft:
easy drilling
(continued)

161.0 ft: harder
drilling

163:5 - 168.5 ft:
easy drilling

168.0 - 173.5 ft:
smooth drilling

173.5 - 178.5 ft:
soft drilling, olive
gray and gray
drilling fluid

178.5 - 183.5 ft:
fine sand in
cuttings
179.0 it: harder
drilling
180.0 ft: softer
drilling

172.5 i -62.3
172.5 - 182.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCl reaction, firm
to hard, homogenous structure 7

ML

0

0M
F-

I-

-180-

(continued)
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182.0 -71.8
182.0 - 200.0 ft: SILT WITH SAND,
fine grained sand, moist, olive gray,
contains mica, estimated <5% shells,
firm to hard, homogenous structure,
fine sand size highly weathered shells,
weak HCI reaction (with shells and soil)

193.5 ft: Changes to hard

M

-185-

-190-

-195-

S-54, SPT
5+6+8
REC=18", 100%

S-55, SPT
5+6+9
REC=18", 100%

S-56, SPT
6+9+10
REC=18", 100%

S-57, SPT
6+6+10
REC=18", 100%

178.5 - 183.5 ft:
fine sand in
cuttings
(continued)

183.5 - 188.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray and
gray drilling fluid

188.5 - 193.5 ft:
olive gray drilling
fluid

193.5 - 198.5 ft:
easy drilling

I.-

C

7Vill 11 -Hx• H - D1 - - ---

I

0.
I.U

in

i,0

L-

I-
Lo

oW

0

WI-
w

Bottom of Boring at 200.0 ft.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarily
imply artesian conditions.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-353hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 8

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: S. Effland
Encountered • 7/16 :3:00 PM . 23.5' 14.0' ---

Schnabel Representative: K. Bell

Equipment: CME-75 (Truck); AWJ Rods Start of Day V 7/17 .7:00 AM 3.5' 14.0' ---

Method: 6-1/4" I.D. Hollow Stem Auger, Encountered V 7/17 6:00 PM -1.5' 14.0' ---
3-1/2" O.D. Tri-cone Roller Bit
3-3/4" O.D. Tri-cone Roller Bit Start of Day V 7/18 7:00 AM 10.5 14.0

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/16/08 Finished: 7/16/08 Completion Z 7/21 8:20 AM 26.0' 14.0' ---

Easting:460972.2 ft Northing:216772.7 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 110.9 (ft) Total Dth: 200.0 ft

DEPTH MATERIAL DESCRIPTION SYMBO ELEV STRA SAMPLING TESTS REMARKS(ft) (ft) TUM DEPTH [ DATA

0.2 -\0.0 - 0.2 ft: Topsoil /-

0.2 - 2.0 fi: CLAYEY SAND, fine to
medium grained sand, dry, yellowish
brown and brown, contains mica,

-contains roots, no HCI reaction2.0 -

4.5

7.0

17.0

/
SP-S

Xx

2.0 - 4.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained
sand, moist, orangish brown and
brown, contains mica, estimated <5%
roots, no HCI reaction N

110.7

Zý -
108.9 -

106.4

103.9 -

4.5- 7.0 ft: CLAYEY SAND, fire•(<
medium grained sand, mosi7-orangisX,.
brown and brown, estimated <5,%\
roots, no HCI reaction, sand size'• SC
decrease with depth

7.0- 17.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
dry, orangish brown and yellowish
brown, no HCI reaction, homogenous
structure, estimated <5% clay

SP-SM

13.5 ft: Changes to yellowish brown
and brown, estimated <5% silt, no clay,
contains a 1.0 inch layer of poorly
graded sand with silt, dry, dark brown
at 14.5 ft

-5-

-10-

7
7
7

S-1, SPT
1+3+3
REC=13", 217%

S-2, SPT
1+2+2
REC=12", 40%

S-3, SPT
4+4+2
REC=15", 83%

S-4, SPT
4+6+6
REC=16", 89%

S-5, SPT
4+7+7
REC=17", 94%

S-6, SPT
3+6+5
REC=18", 100%

S-7, SPT
10+17+18
REC=15", 83%

0.0 - 2.5 ft:
Advanced 6 1/4
ID HSA to 14 ft:
Uniform drilling,
changes as
noted below. See
end of boring log
for additional
remarks.

5.0 - 7.5 ft:
orangish brown
cuttings

7.5 - 10.0 ft:
orangish brown
and brown
cuttings

10.0 - 13.5 ft:
slightly harder
drilling

13.5 - 14.0 ft:
Advance 6 1/4 ID
HSA: Uniform
drilling
resistance,
smooth drilling
14.0 ft: Switched
to 3 1/2 OD
Tricone roller bit
(mud rotary), and
advanced to 88.5
ft, 2 bags of
bentonite mixed
with 150 gallons
of water. light
brown drilling
fluid

-15-

93.9 -

(,0

Z:

17.0 - 22.0 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, subrounded to
subangular particles, moist, orangish
brown and brown, contains mica, no
HCI reaction, wet 0.5 inch at 18.9 ft,
contains a 2.0 inch layer of clayey
sand, fine to coarse sand, subangular

SP-SM

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING TESTS REMARKS
DEPTH I DATA

to subrounded coarse sand at 18.5 ft

22.0

31.0

37.0

-I-
22.0 - 31.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, orangish brown and
gray, contains mica, no HCI reaction,
sand size decreases with depth

27.0 ft: Changes to contains 2.0' layer
of saturated soil at 30 ft, with speckles
of black from 28.5 to 30 ft

- 25 -

- 30 -

- 35 -

/
31.0 - 37.0 ft: SILTY SAND, flrie to 1-z
coarse grained sand, rounded',to
subrounded particles, wet,,,-.•N
orangish brown (from 33.5 to 34,ft)
reddish brown and gray,(from 341b
34.5 ft) gray ( from 34.5 tbO35,ft)-/
sand size increases at color change
depths, fine to medium sand at 34.5 ft,
fine to coarse sand at 34.5 ft.
contains a 0.5 inch layer of sandy lean
clay, moist, gray at 33.7 ft.

y 79.9 -

73.9 -

S-8, SPT
4+6+5
REC=11", 61%

S-9, SPT
5+7+4
REC=16", 89%

S-10, SPT
2+2+2
REC=18", 100%

S-11, SPT
2+2+3
REC=19", 106%

S-12, SPT
2+3+4
REC=18", 100%

21.0 - 21.5 ft:
orangish brown
drilling fluid

23.5 - 28.5 ft:
slightly harder
driling, uniform
drillling
resistance

28.5 - 33.5 ft:
from 31 to 31.5
ft, softer drilling

42.0 ft: harder
drilling, drilling
fluid changed to
gray at 43.5 ft
43.5 - 48.5 ft:
Uniform drilling
resistance, easy
drilling, gray
drilling fluid

37.0 - 47.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCI reaction, soft,
homogenous structure, contains a 1
inch layer of silty sand, fine sand, moist
gray at 44.5 ft

- 40 -

CL

0
M
I-

- 45 -

(continued)
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DEPTH MATERIAL DESCRIPTION
(ft)

4[.U 47.0 - 52.0 ft: LEAN CLAY, moist, gray,
estimated <5% fine grained sand, no
HCI reaction, firm to hard,
homogenous structure

52.0 52.0 - 57.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray, contains
mica, no HCI reaction, homogenous
structure

57.0
57.0 - 61.0 ft: LEAN CLAY, moist, gray\

estimated <5% fine grained sand-no
HCI reaction, hard, homogenouAs,).)..
structure, contains 0.5 inch layer. t.
sandy lean clay at 59.5 ft

61.0 61.0 - 67.0 ft: SANDY LEAN CLAY,

fine grained sand, moist, gray and light
gray, contains mica, no HCI reaction,
firm, homogenous structure

63.5 ft: Changes to soft to very soft

I-<

U1

66.0 ft: Changes to hard to very hard
V) 67.0

6. 67.0 - 70.5 ft: SILTY SAND, fine to

(medium grained sand, moist, dark
o gray, contains mica, no HCI reaction,

homogenous structure, moderate to
:strong cementation

68.5 ft: Changes to gray and light gray,
estimated <5% shell fragments, fine
sand size highly weathered shell

o fragments, weak HCI reaction (with
70.5 shells), no HCI reaction (with soil),

-o\weak cementation

70.5 - 83.0 ft: POORLY GRADED
q SAND, fine grained sand, moist, light

gray, estimated <5% silt, containsz
Rmica, no HCI reaction

0

U)

I-I

I

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH [ DATA

76.0 ft: Changes to wet, estimated
<5% shell fragments, fine to medium
sand size, moderately to highly
weathered , weak HCI reaction (both
soil and shells)

78.5 ft: Changes to fine to medium,
fresh to highly weathered shell
fragments, weak HCI reaction (with
shells), no HCI (with soil)

81.0 ft: Changes to fine to medium
sand size highly weathered shells,
weak HCI reaction (with shells), no
HCI reaction,(with soils), weak to
moderate cementation

SP

N

83.0

90.0-

93.0

83.0 - 90.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray and
light gray, estimated 30 - 45% shell
fragments, fine sand to fine gravel size
fresh to highly weathered shells ,weak
HCI reaction (shells and soil),/'/ %ý,

moderate to strong cementation ,fine6
gravel size cementation
85.5 ft: Changes to estimate&•5l•• 25%
shell fragments, fine to coarse sand
size shells, strong HCl ea'ction,(wth
shells), weak HCI reaction (wtth s'ol at
cemented sands), strong cementation

88.5 ft: Changes to gray and olive
gray, estimated 5 - 10% shell
fragments, no HCI reaction, fine to
medium sand size shells, weak HCI

-\reaction (with shells and soils)

90.0 - 93.0 ft: SILTY SAND, fine
grained sand, wet, greenish gray and
gray, estimated 5 - 10% shell
fragments, fine to medium sand size,
moderately to highly weathered shells,
weak HCI reaction, (with soil and
shells), moderate cementation fine to

\coarse sand size /

93.0 - 110.5 ft: SILTY SAND, fine
grained sand, wet, olive gray,
estimated <5% shell fragments, fine to
coarse sand size fresh to highly
weathered shells, weak HCI reaction
(with shells), no HCI reaction (with
soil)
96.0 ft: Changes to gray, estimated 5 -
10% shell fragments, fine sand to fine
gravel size fresh to highly weathered
shells, no HCI reaction with soil, weak
HCI reaction with shells

98.5 ft: Changes to gray and light gray,
fine sand to fine gravel size shells,
weak HCI Reaction (with soil and
shells)

SM

27.9 -

-20.9-

- 17.9 -

- 75 -

- 80 -

- 85 -

- 90 -

- 95 -

-100-

S-26, SPT3+50/3"
REC=6", 63%

50/6"
REC=4", 67%

S-22, SPT •
50/3"
REC=3", 83%

S-23, SPT
50/4"
REC=4", 83%

S-24, SPT
50/5"
REC=4", 67%

S-25, SPT
23+18+14
REC=15", 83%

73.5 - 76.0 ft:
fine sands gray
in color, est < 5%
fine shells
(moderately
weathered)
(continued)

78.5 - 81.0 ft:
Driller
De-sanded mud
tub

83.0 ft: rig
chatter(possible
cemented sand)
83.5 - 86.0 ft:
hard drilling,
slight rig chatter
at 85.5 ft
(possible
cemented sand),
light gray drilling
fluid
86.0 - 88.5 ift:
heavy rig chatter
from 86.5 to 87.3
ft, softer drilling
from 87.3 to 87.8
ft, rig chatter
from 87.8 to 88.5
ft, marsh funnel
test performed
45 sec drilling
fluid
88.5 ft: Driller
switched to 3"
OD Tricone roller
bit, softer drilling
at 90 if, drilling
fluid light gray,
Driller switched
to a 3 3/4 OD
Tricone roller bit
and advanced to
200.0 ft.
91.0 - 93.5 ft:
slight rig chatter
at 93 ft (possible
cemented sand)
93.5 - 96.0 ft:
Unifom
resistance, easy
drilling, drilling
marsh funnel test
performed, 43
sec drilling fluid
96.0 - 98.5 ft:
easy drilling, gray
drilling fluid

i

SM

S-27, SPT
50/4"
REC=4", 83%

S-28, SPT
67/6"
REC=5", 83%

S-29, SPT
9+11+11
REC=17", 94%

S-30, SPT -
5+8+10
REC=18", 100%

S-31, SPT
8+10+10
REC=18", 100%

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS(ft) (ft) TUM DEPTH I DATA

101.0 ft: Changes to gray, estimated
<5% shell fragments 7

103.5 ft: Changes to gray and olive
gray, fine to coarse sand size highly to
moderately weathered shell fragments,
weak HCl reaction (with shells), no HCI
reaction (with soil)

105.5 ft: Changes to fine to medium
sand size shell fragments, highly
weathered, no HCI reaction (with
shells), no HCI reaction (with soil)

108.0 ft: Changes to contains mica, no
HCI reaction

SM

A

110.5

113.0

118.0

123.0

110.5 - 113.0 ft: SILTY SAND, fine
grained sand, gray, estiae '5%1
shell fragments, fine sand size, highly
weathered shells, weak HCI reiatioh.) S
(with shells), no HCI reaction (Withsoi)j

113.0 - 118.0 ft: SILTY SAND~fi'ne
grained sand, wet, gray'and white)
estimated 15 - 25% shell'fragmehs,
fine sand to fine gravel sizef ksh to
highly weathered shells, weak'HCl
reaction (with shell and soil), shells
increase with depth and have strong SM
cementation around them. White
shells

118.0 - 123.0 Ift: SILTY SAND, fine
grained sand, wet, light gray, estimated
5 - 10% shell fragments, fine sand to
coarse sand size, fresh to highly
weathered shells, strong HCI reaction
(with shells), weak HCI reaction (with
soil), strong cementation around shells SM
at 119.5 ft.
120.5 Ift: Changes to fine sand to fine
gravel size shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil), shells increase with depth.

0.4

-2.1 -

-105-

-110-

-115-

-120-

-125-

2

S-32, SPT
7+9+14
REC=16", 89%

S-33, SPT
5+8+11
REC=17", 94%

S-34, SPT
5+5+7
REC=1 7", 94%

S-35, SPT
3+15+5
REC=1 7", 94%

S-36, SPT
3+3+5
REC=18", 100%

S-37, SPT
8+10+26
REC=14", 78%

S-38, SPT
14+15+17
REC=17", 94%

S-39, SPT
7+17+39
REC=1 7", 94%

S-40, SPT
10+11+17
REC=18", 100%

S-41, SPT
12+13+13
REC=1 7", 94%

S-42, SPT
6+6+ 12
REC=18", 100%

98.5 - 101.0 ft:
harder drilling,
driller used 100
gallons of drilling
fluid, added 1/2
bag of bentonite
to drilling
(continued)
101.0 - 103.5 Ift:
easy drilling
103.5 - 106.0 ft:
smooth drilling

106.0 - 108.5 ft:
gray and olive
gray drilling fluid

108.5 - 110.0 ft:
gray ddiling fluid,
marsh funnel test
performed (45
sec drilling fluid)

115.0 ft: rig
chatter (possible
cemented
shells), hard
drilling
116.5 ft: rig
chatter (possible
cemented sand),
hard drilling

118.5 - 121.0 ft:
Rig chatter
throughout
(possible
cemented sands)

121.0 - 123.5 ft:
smooth drilling,
light gray drilling
fluid

123.5 - 126.0 ft:
gray drilling fluid

126.0 - 128.5 Ift:
gray and and
dark gray drilling
fluid

-7.1 -

-12.1 -
123.0 - 137.0 ft: SILTY SAND, fine
grained sand, wet, gray and olive gray,
estimated <5% shell fragments, fine
sand size highly weathered shells,
contains a 1.5 inch layer of sandy slit,
wet, olive gray at 124.5 ft, weak HCI
reaction (with shells and soil), shells
decrease with with depth.
126.0 ft: Changes to fine to coarse
sand size fresh to highly weathered
shell fragments, strong HCI reaction
(with shells),weak HCI reaction (with
soil), contains a 1.0 inch layer of

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

sandy silt, moist, olive gray at 126.2 ft

128.5 ft: Changes to fine sand to fine
gravel size fresh to highly weathered
shell fragments, weak HCI reaction
(with shells and soil), shells increase
with depth

133.5 ft: Changes to fine sand size
highly weathered shells, weak HCI
reaction (with shells), no HCI reaction
(with soil)

SM

4

137.0
137.0 - 173.5 ft: SANDY SILT, fine
grained sand, moist, olive gray and
grayish green, estimated <5% shells,
fine sand size, highly weathered shells,
weak HCI reaction (with shells),nfo.HCl\
reaction (with soil), hard to very hard,/!
homogenous

143.0 ft: Changes to fine to medium
sand size fresh to highly weathered
shell fragments, firm to hard, wet from
143.6 to 143.7 ft

148.5 ft: Changes to fine sand to fine
gravel size angular & fresh to highly
weathered shell fragments,weak HCI
reaction (with shells), no HCI reaction
(with soil)

153.5 ft: Changes to fine to medium
sand size moderately to highly
weathered shell fragments, weak HCI

ML

-26.1 -

-130-

-135-

140-

-145-

-150-

7

S-43, SPT
4+9+ 15
REC=18", 100%

S-44, SPT
4+9+10
REC=18", 100%

S-45, SPT
6+9+11
REC=18", 100%

S-46, SPT
4+7+8
REC=18", 100%

S-47, SPT
4+5+6
REC=18", 100%

S-48, SPT
5+7+9
REC=18", 100%

128.5 - 133.5 ft:
Driller de-sanded
100 gallons of
drilling fluid with
50 gallons of
clean water to
drilling fluid;
driller flushed the
hole with the new
drilling fluid.

133.5 - 138.5 ft:
easy drilling light
gray drilling fluid

138.5 - 143.5 ft:
slightly faster
drilling at 142 ft

146.5 ft: harder
drilling (possible
sand) gray and
greenish gray
drilling fluid

148.5 - 153.5 ft:
Uniform drilling
resistance, easy
drilling, gray
drilling fluid

7

(continued)
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reaction (with shells and soil), soft to
firm

158.5 ft: Changes to fine to medium
sand size, highly weathered shell
fragments, weak HCI reaction (with
shells and soil), firm to hard

163.5 ft: Changes to fine sand size
shells

168.5 ft: Changes to fine sand size,
highly weathered

-150-

ML.

-160-

-165-

-170-

-175-

-180-

S-49, SPT
4+6+7
REC=18", 100%

S-50, SPT
6+7+9
REC=18", 100%

S-51, SPT
5+5+7
REC=18", 100%

S-52, SPT
5+6+7
REC=18", 100%

S-53, SPT
6+7+8
REC=18", 100%

153.5 - 158.5 ft:
smooth drilling,
olive gray drilling
fluid (continued)

158.5 - 163.5 ft:
driller added -
1/2 bag of
bentonite to -30
gallons of clean
water at 158.5 ft,
marsh funnel test
performed (48
drilling fluid),
slower drilling,
gray drilling fluid

163.5 - 168.5 ft:
greenish gray
and olive gray
drilling fluid

168.5 - 173.5 ft:
steadily harder
drilling from
172.0 ft + drilling
fluid, gray and
olive drilling fluid

173.5 - 178.5 ft:
Driller desanded
150 gallons of
drilling fluid, and
added 25 gallons
of clean water,
marsh funnel test
performed (50
sec drilling fluid),
light gray drilling
fluid

178.5- 183.5 ft:
slightly hard
drilling at 179 ft

173.5 -62.6
173.5 - 197.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
estimated <5% shells, fine sand size,
highly weathered, weak HCI reaction
(with shells and soil), firm to hard

ML

(continued)
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183.5 ft: Changes to homogenous
structure

-185-

-190- 7

S-54, SPT
5+7+9
REC=16", 89%

S-55, SPT
6+6+8
REC=16", 89%

S-56, SPT
5+7+10
REC=18", 100%

S-57, SPT
6+8+9
REC=1 7", 94%

178.5 - 183.5 ft:
slightly hard
drilling at 179 ft
(continued)

183.5 - 188.5 ft:
easy drilling

188.5 - 193.5 ft:
driller pumped 75
gallons of drilling
fluid and filled
the mud tub back
up with clean
water

193.5 - 198.5 ft:
Advanced 3 3/4
OD Tricone
Roller Bit;
Progressively
harder drilling
with depth

I-
0

0U

-195-

197.0 -86.1 -
197.0 - 200.0 ft: SANDY SILT, fine
grained sand, moist, olive gray and
grayish brown, estimated <5% shell
fragments, (fine small size, highly
weathered), weak HCI reaction (with
soils and shells), hard, homogenous

ML

-2n n _________________ -H -841 _ V1 M2I(-

Bottom of Boring at 200.0 ft.
Please refer to original field log for End of Day groundwater observation depths.
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: W. Wolfe
Encountered V 6/23 4:29 PM 19.7' 18.5' ---Schnabei Representative: D. Cepull

Equipment: CME-550; AWJ Rods Start of Day 6/25 6:58 AM 27.0' 18.5' ---

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/4" O.D. Tri-cone Roller Bit, Start of Day 6/27 7:30 AM 9.0' 18.5'

6"O.D. Tri-cone Roller Bit Start of Day V 7/1 7:16 AM 29.0' 18.5'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/23/08 Finished: 7/3/08 Completion - 7/2 5:11 PM 22.0' 18.5' ---

Easting:961099.6 ft Northing:217130.4 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 91± (ft) Total Depth: 251.5 ft

DEPTH T AEILDECITO SYMBOL ELEV ISTRA SAMPLING j TESTS REMARKS
(ft), MATERIAL DESCRIPTION S (ft) TUM DEPTH I DATA TESTS 1 EMARKS
0.3 -- 0.0 - 0.3 ft: Topsoil

2.9

4.5

7.0

9.5

12.0

14.5

17.5

0.3 - 2.9 ft: SILTY SAND, fine grained
sand, moist, orangish brown, estimated
<5% organics, organic odor, no HCI
reaction

.2.5 ft: Changes to no organics, no odor,

2.9 - 4.5 ft: WELL GRADED SAND,
fine to coarse grained sand,
subrounded particles, moist, oranrish
brown, no HCI reaction contains 01.5
inch layer of (iron) cemented carse..
sand and fine gravel at 3.7ft17(finee.'Ký
gravel fracture) ,•v " T',\.

X2S

>SW

90.9

_ 88.3 _

86.7

84.2 -

S-1, SPT
2+2+4
REC=13", 72%

4.5 - 7.0 ft: WELL GRADE_,SANPWITH SILT, fine to coarse grarned

sand, subrounded particles, mo-ist,
\-orangish brown, no HCI reaction /-r

7.0 - 9.5 ft: SILTY SAND, fine to coarse
grained sand, subrounded particles,
moist, orangish brown, estimated <5%
fine gravel, no HCI reaction

SM

9.5 - 12.0 ft: POORLY GRADED
SAND, fine to coarse grained sand,
subrounded particles, moist, light
orangish brown, estimated 5 - 10% fine SP
gravel, no HCI reaction, (subrounded
fine gravel)

12.0 - 14.5 ft: CLAYEY SAND WITH
GRAVEL, fine to coarse grained sand,
subrounded particles, moist, orangish
brown, no HCI reaction SC

14.5 - 17.5 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
subrounded particles, moist, orangish
brown, (fine gravel); 0.25 inch layer of SM
white clay at 15.8 ft)

01.1

-5-

-10-

-15-

7
7

S-2, SPT
3+4+3
REC=14", 78%

S-3, SPT
4+4+5
REC=16", 89%

S-4, SPT
3+4+4
REC=18", 100%

S-5, SPT
3+5+6
REC=14", 78%

S-6, SPT
4+8+9
REC=16", 89%

S-7, SPT
4+9+11
REC=1 7", 94%

S-8, SPT
1+2+3
REC=14", 78%

0.0 ft: advanced
6 1/4" ID HSA to
18.5 ft; 0to 1.5ff
interval uniform
drilling
resistance;
changes as
noted below, see
end of boring log
for additional
remarks
2.5 - 2.9 ft: jar
labeled as S-2A
2.9 - 4.0 ft: jar
labeled as S-2B
5.0 - 7.5 ft:
smooth drilling,
orangish brown
cuttings

15.0 - 16.5 ft:
hammer energy
test performed

18.5 ft: switched
to 3 1/4" OD
tricone roller bit
(mud rotarv) and

79.2 -

76.7

73.7
17.5 - 22.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
subangular particles, moist, light
orangish brown, estimated <5% fine
gravel, no HCI reaction, (subrounded
gravel), contains 0.25 inch layer of

SP-SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

white clay at 19.6 and 19.8 ft

SP-SM

22.0

24.2
24.6

28.0

42.0

44.5

22.0 - 24.2 ft: POORLY GRADED
SAND WITH GRAVEL, fine to medium
grained sand, subangular particles, SP
wet, orangish brown, (subrounded fine
gravel)

24.2 - 24.6 ft: FAT CLAY WITH SAND,
- fine grained sand, moist, light brown, F

estimated 5 - 10% fine and coarse /
\sand, very hard I

CH

SM
24.6 - 28.0 ft: SANDY SAND, fine to
medium grained sand, moist, dark
orangish brown

28.0 - 42.0 ft: LEAN CLAY, moist,
grayish brown, estimated <5% sand,
contains mica, no HCI reaction, soft

38.5 ft: Changes to firm

69.2 -

67.0
66.6

6 3.2 -

49.2 -

46.7

CL

-25-

-30 -

-35 -

-40 -

45 -

S-9, SPT
23+13+4
REC=1 7", 94%

S-10, SPT
3+3+5
REC=18", 100%

S-11, SPT
3+5+5
REC=18", 100%

S-12, SPT
3+4+7
REC=18", 100%

S-13, SPT
5+7+9
REC=18", 100%

S-14, SPT
10+8+11
REC=18", -60%

S-15, SPT
6+7+8
REC=12", 67%

advanced to
196.5 ft; 18.5 to
23.5 ft interval,
brown drilling
fluid

23.5 - 24.2 ft: jar
labeled as S-9A
23.7 - 24.2 ft:
roller bit grinding,
gray drilling fluid
24.2 - 24.6 ft: jar
labeled as S-9B

28.5 - 33.5 ft:
hammer energy
test performed;
little drilling
resistance

33.5 - 35.0 ft:
hammer energy
test performed

35.0 ft: clay
reducer added

36.0 ft: increased
drilling resistance

37.5 ft: drilling
resistance
decreased
38.5 - 40.0 ft:
uniform drilling
resistance

45.0 - 46.5 ft:
hammer energy
test performed

42.0 - 44.5 ft: SANDY LEAN CLAY,
moist, grayish brown, hard, clayey
sand layer between 42.8 and 43 ft

CL

44.5 - 47.0 ft: SANDY LEAN CLAY,
moist, grayish brown, no HCI reaction,
soft

CL 7

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA, SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH 1 DATA

'11 .U 47.0 - 50.8 ft: CLAYEY SAND, moist,
grayish brown, contains mica, no HCI
reaction

SC 7
50.8

52.0

54.5

57.0

59.5

64.5

67.0

68.3

50.8 - 52.0 ft: SILTY SAND, fine
grained sand, moist, orangish brown,
no HCI reaction, contains 0.5 inch layer
of cemented sands at 50.6 ft, contains /
1 inch layer of clayey sand at 51.4 ift,
moist, fine sand, grayish brown with
mica I

52.0 - 54.5 ft: SILTY SAND, fine to
coarse grained sand, moist, orangish
brown, contains mica, no HCI reaction

\53.6 ft: Changes to strong HCI reaction/
(with shells) at thin white seashell layer/
54.5 - 57.0 if: POORLY GRADED
SAND, fine to medium grained sand,
moist, light brown, no HCI reaction

SM

SM

P

40.4

39.2

36.7

34.2

31.7

- 50 -

- 55 -

7

z
57.0 - 59.5 ft: SILTY SAND, fine
grained sand, moist, light brown,
contains mica

59.5 - 64.5 ft: CLAYEY-SAND fihO
grained sand, wet, orangish brown,
contains mica

SC

62.5 ft: Changes to contains shells,
strong HCI reaction (with shells)

64.5 - 67.0 ft: SILTY SAND, fine
grained sand, wet, grayish brown,
contains mica, contains shell
fragments, weak HCl reaction (with SM
shells)

-- 60 -t

S-16, SPT
5+5+6
REC=17", 94%

S-17, SPT
8+9+21
REC=16", 89%

S-18, SPT
14+50/3"
REC=9", 50%

S-19, SPT
50/3"
REC=1", 6%

S-20, SPT
50/5"
REC=5", 104%

S-21, SPT
50/5"
REC=5", 104%

S-22, SPT
3+11+25
REC=12", 67%

S-23, SPT
50/6"
REC=6", 33%

S-24, SPT
3+4+20
REC=18", 100%

S-25, SPT
4+11+9
REC=18", 100%

S-26, SPT
40+7+9
REC=18", 100%

50.0 - 50.8 if: jar
labeled as S-17A
50.8 - 51.5 ft: jar
labeled as S-17B
51.0 if: harder
material
encountered
52.5 - 55.0 ti: rig
chatter at 53 Ift,
hard drilling
throughout
interval

55.0 - 57.5 ft:
hard resistance
drilling

61.0 ft:
decreased
drilling resistance

62.5 - 65.0 if:
moderately hard
drilling resistance

65.0 - 67.5 if:
hard drilling
resistance

67.5 - 68.3 if: jar
labeled as S-24A
68.3 - 69.0 ft: jar
labeled as S-24B

69.3 if: extremely
hard with
considerable
drilling resistance
69.8 ft: broke
through hard
material

72.0 ft: hard
drilling resistance

26.7

')A ') -

67.0 - 68.3 ft: CLAYEY SAND, fine
grained sand, moist, light brownish
gray, estimated 5 - 10% shells, weak

-\HCI reaction

68.3 - 74.5 ft: SILTY SAND, fine
grained sand, moist, brownish gray,
weak HCI reaction

SC

22.9

- 65 -

- 70 -

SM

773.3 ft: Changes to estimated 5 - 10%

(continued)
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shells SM
74.5

92.0

97.0

99.5

16.7
74.5 - 92.0 ft: SILTY SAND, fine
grained sand, wet, brownish gray,
estimated 15 - 25% shell fragments,
weak HCI reaction

77.0 ft: Changes to estimated 5 - 10%
shell fragments

80.0 ft: Changes to estimated 15 - 25%
shell fragments

82.5 ft: Changes to estimated 5 - 10% 1
shell fragments

85.0 ft: Changes to no HCI reaction r-

87.5 ft: Changes to estimated <5%
shell fragments

90.0 ft: Changes to moist, no shell
fragments

SM>

- 80 -

- 85 -

- 90 -

- 95 -

-100-

S-27, SPT
50/5"

S-28, SPT
5+5+7
REC=18", 100%

S-29, SPT
5+4+7
REC=18", 100%

S-30, SPT
6+5+6
REC=18", 100%

S-31, SPT
5+4+7
REC=18", 100%

S-32, SPT
4+4+7
REC=18", 100%

S-33, SPT
6+4+6
REC=18", 100%

S-34, SPT
3+3+4
REC=18", 100%

S-35, SPT
3+4+4
REC=10", 56%

S-36, SPT'
15+20+20
REC=18", 100%

75.1 - 77.5 ft:
extremely hard
drilling resistance
75.4 ft: hammer
energy test
performed

80.0 - 82.5 ft:
uniform drilling,
minor resistance

92.0 - 97.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, brownish gray, no HCI reaction

SP-SM.

97.0 - 99.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, brownish gray, estimated 5 -
10% shells, (white shells), strong HCI SP-SM
reaction (with shells)

-0.8 -

87.5 - 90.0 ft:
uniform drilling
resistance

90.0 - 91.5 ft:
slight to
moderate drilling
resistance,
performed
hammer energy
test
90.0 if: lost 350
gallons of drilling
fluid in boring;
after
re-introduction of
water and drilling
fluid by drillers
slow drilling fluid
92.5 - 95.0 ft:
uniform drilling
resistance,
brownish gray
drilling fluid

99.5 - 100.0 if:
some drilling
resistance, light

-5.8 -

-8.3
99.5 - 109.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 15 - 25% shell

SP-SM S-37, SPT
27+16+17

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
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fragments, weak HCI reaction (with
shells)

102.5 ft: Changes to gray and white,
estimated 5 - 10% shell fragments,
(white shell fragments), weak HCI
reaction (with shells)

105.0 ft: Changes to estimated <5%
shell fragments, (white shell
fragments), weak HCI reaction (with
shells)

ý1 REC=18", 100%
rod chatter

S-38, SPT
5+22+31
REC=18", 100%

S-39, SPT
12+23+22
REC=18", 100%

SP-SM

-18.3109.5

127.0

109.5 - 127.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, contains shell fragments,r'•
(white shell fragments), weak HCI

reaction with shells

-105-

-110-

-115-

-120-

-125-

7S-40, SPT
9+14+18
REC=18", 100%

7

SP-SM

S-41, SPT
6+6+ 10
REC=18", 100%

S-42, SPT
10+8+13
REC=18", 100%

S-43, SPT
5+6+11
REC=18", 100%

S-44, SPT
5+6+8

REC=18", 100%

S-45, SPT
5+6+10
REC=18", 33%

102.0 - 105.0 ft:
uniform drilling
resistance, light
gray drilling fluid

105.0 - 106.5 ft:
hammer energy
test performed

110.0 - 113.5 ft:
light to medium
gray drilling fluid

118.5 - 120.0 ft:
hammer energy
test performed

118.5 ft: Changes to no HCI reaction

123.5 ft: Changes to no shell
fragments

7

7

-35.8 -
127.0 - 142.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand, SP-SM .'
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-354
nabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 6 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

moist, gray, contains shell fragments,
weak HCI reaction (with shells),
contains 0.25 inch layer of white shell
fragments between 129.7 and 129.8

133.5 ft: Changes to estimated 5 - 10%
shell fragments, (white shell fragments)

SP-Smv

138.5 ft: Changes to contains shL'eiiý)
fragments, moderate IHCI reaction (with-,
shells)

-130-

-135-

-140-

-145-

-150-

142.5

152.5

-51.3
142.5 - 152.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, grayish
brown, weak HCI reaction, firm

148.5 ft: Changes to estimated <5%
shell fragments, hard, (white shell
fragments), weak HCI reaction (with
shells)

S-46, SPT
13+10+10
REC=18", 100%

S-47, SPT
8+9+12
REC=18", 100%

S-48, SPT
8+7+12
REC=18", 100%

S-49, SPT
7+8+ 11
REC=18", 100%

S-50, SPT
4+5+7
REC=18", 100%

133.5 - 135.0 ft:
hammer energy
test performed

138.5 - 140.0 ft:
hammer energy
test performed

143.5 - 145.0 ft:
hammer energy
test performed

148.5 - 150.0 ft:
hammer energy
test performed

CL

7
+ -61.3

152.5 - 167.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, grayish
brown, no HCI reaction, hard

CL

.L~ .LLJJ. L .5.

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

154.8 ft: Changes to wet -100-

158.5 ft: Changes to moist, weak HCI
reaction, firm

CL

167.0 -75.8 -
167.0 - 182.0 ft: LEAN cLA.Y"m~ist,"ý
brownish gray, no HCI reaction, hard

173.5 if: Changes to weak HCI reaction

-160-

-165-

-170-

-175-

-180-

S-51, SPT
4+5+7
REC=18", 100%

S-52, SPT
5+7+9
REC=I 7", 94%

S-53, SPT
5+7+8
REC=18", 100%

S-54, SPT
4+6+8
REC=18", 100%

S-55, SPT
8+9+12
REC=18", 100%

153.5 - 158.0 ft:
uniform drilling
resistance, light
gray drilling fluid
(continued)

163.5 - 165.0 ft:
hammer energy
test performed

168.0 - 173.5 ft:
uniform drilling
resistance, light
gray fluid, missed
photograph for
sample S-53

178.5 - 180.0 if:
hammer energy
test performed

CL

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

1820 - W -qn A- - -
182.0 - 196.5 ft: LEAN CLAY, moist,
brownish gray, no HCI reaction, firm

188.5 ft: Changes to homogenous
structure

cA

CL/

-185-

-190-

-195-

-200-

-205-

S-56, SPT
7+9+10
REC=18", 100%

S-57, SPT
6+8+ 11
REC=18", 100%

S-58, SPT
6+7+10
REC=18", 100%

UD-1, UNDIST
REC=10", 104%

UD-2, UNDIST
REC=24", 100%

S-59, SPT
5+7+18
REC=8", 44%

S-60, SPT
7+17+24
REC=18", 100%

UD-3, UNDIST
REC=24", 100%

196.5

199.3

203.0

208.5

196.5 - 199.3 ft: SILTY SAND, fine
grained sand, moist, brownish gray,
weak HCI reaction

SM

-105.3

-108.1
199.3 - 203.0 ft: SILTY SAND, fine
grained sand, moist, brownish gray,
estimated 5 - 10% shell fragments,
contains bands of highly weathered
shell fragments, weak HCI reaction
(with shells), no HCI reaction (with soil)

SM

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 3.50 tsf
PP = 4.50 tsf

193.5 - 196.5 Ift:
performed
hammer energy
test

196.5 ft:
attempted to
lower shelby tube
for sampling;
could not lower
shelby tube past
110 ft; switched
to 6"OD tricone
roller bit and
advanced to
195.5 ft, reamed
hole to
196.5 ft: shelby
tube attempt at
196.5 It, soil too
hard, pushed
10"*; 10"
recovery, drillers
unable to shear
soil for shelby
tube, sample
placed in jar and
labeled UD-1
197.3 - 199.3 ift:
advanced pitcher
tube sampler,
pushed 24"
199.3 If: switched
to 3 1/4" OD
tricone roller bit,
uniform drilling
resistance
203.5 - 206.5 ift:

1.8-
203.0 - 208.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, brownish gray, estimated <5%
shell fragments, (highly weathered
shell fragments), contains 0.3 inch
inclusion of SANDY SILT (SM), moist,
orangish brown at 203.5 it, 1 inch layer
of SILTY SAND (SM) between 204.4
and 204.5 it, brownish gray

SP-SM

SP-SM208.0 - 212.5 ft: POORLY GRADED
- SAND WITH SILT, fine grained sand, F -117.3

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

brownish gray, contains mica, no HCG I

reaction, contains 2.5 inch layer of
SILTY SAND (SM) at 20.8 ft, most,
medium sand, brownish gray, contains
mica, no HCI reaction

-210-

SP-SM

212.5

228.5

212.5 - 228.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, brownish gray, no HCI reaction

I

SP-SM

KU

-121.3

-137.3

I
-215---
7

-220-

-225-

-230-

S-61, SPT
7+12+24
REC=18", 100%

S-62, SPT
5+8+13
REC=18", 100%

UD-4, UNDIST
REC=24", 100%

S-63, SPT
6+13+23
REC=16", 89%

S-64, SPT
5+6+ 10
REC=16", 89%

UD-5, SPT
REC=24", 100%

S-65, SPT
6+9+13
REC=18", 100%

S-66, SPT
7+11+13
REC=18", 100%

PP = 3.50 tsf
PP = 2.50 tsf
PP = 3.00 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

switched to 6"
OD tricone roller
bit, reamed hole
from 199.5 ft to
203.5 ft
206.5 - 208.5 ft:
pushed pitcher
tube 24", 24"
recovery
208.5 - 213.5 ft:
switched to 3
1/4" tricone roller
bit and advanced
to 213.5 ft
(continued)
213.5 - 215.0 ft:
hammer energy
test performed
213.5 - 216.5 ft:
switched to 6"
tricone roller bit
and reamed hole
from 208.5 to
216.5 ft
216.5 ft: pushed
pitcher sampler
24", waited 30
minutes, 24"
recovery
218.5 - 223.5 ft:
switched to 3
1/4" tricone roller
bit and advanced
to 223.5 it; lost
approximately 50
gals of drilling
fluid in hole,
uniform drilling
resistance, gray
drilling fluid,
contains fine
gravel size
cuttings
223.5 - 225.0 ft:
hammer energy
test performed
223.5 - 226.5 ft:
switched to 6"OD
tricone roller bit,
reamed hole
from 218.5 to
226.5 it; lost
approx 20 gals of
drilling fluid
226.5 - 228.5 ft:
pushed pitcher
sampler 24", 24"
recovery
228.5 - 233.5 ft:
switched to 3
1/4" tricone roller
bit and advanced
to 233.5 ft,
uniform drilling
resistance; gray
drilling fluid

228.5 - 238.5 it: SILTY SAND, fine
grained sand, moist, brownish gray,
contains highly weathered shell layer
at 229.6 ft, weak HCI reaction (with
shells), no HCl reaction (with soil)

233.5 ft: Changes to no shells, no HCI
reaction

SM

-235-F-

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) - (ft) TUM DEPTH DATA

SM

238.5

248.5

251.5

i
238.5 - 248.5 ft: SILTY SAND, fine
grained sand, moist, brownish gray,
contains mica, no HCI reaction

S MA111

-147.3

-157.3

-240-

-245-

-250-

UD-6, SPT
REC=24", 100%

S-67, SPT
6+9+15
REC=18", 100%

S-68, SPT
6+9+13
REC=18", 88%

UD-7, UNDIST
REC=19", 79%

S-69, SPT
6+11+15
REC=14", 78%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

233.5 - 236.5 ft:
switched to 6"
OD tricone roller
bit; hole reamed
fom 228.5 to
236.5; uniform
drilling resistance
(continued)
236.5 - 238.5 ift:
pushed pitcher
sampler 24";
difficult to push
pitcher sampler;
almost 600 lbs of
pressure used to
push sampler;
tube fully intact,
but exterior
scratched from'
advancement
with pitcher
sampler
238.5 - 240.0 ft:
hammer energy
test performed
238.5 - 243.5 ft:
switched to 3
1/4" OD tricone
roller bit and
advanced to
243.5 ft
246.5 - 248.5 ft:
pushed pitcher
sampler 24", 19"
recovery

250.0 - 251.5 Ift:
hammer energy
test performed

&
(~N\ I

248.5 - 251.5 It: POOFýLYbGRAIJID
SAND WITH CLAY, fine grain'd sand,
moist, brownish gray, no HCIre'action

SP-SC

-160.3

Bottom of Boring at 251.5 ft.
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: W. Wolfe
Encountered E 7/7 9:00AM 13.5' 18.5' ---

Schnabel Representative: 0. Cepull ____

Equipment: CME-550 (Truck); AWJ Rods Start of Day 7/9 6:55 AM 15.01 18.5 I ---

Method: 6-1/4" I.D. Hollow Stem Auger Start of Day 7110 7:00 AM 15.0' 18.5' ---
3-1/4" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone Roller Bit Start of Day 7/11 7:15 AM 25.0' 18.5' ---

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/7/08 Finished: 7/15/08 Start of Day V 7/14 10:00 AM 30.0' 18.5' ---

Easting:961175ft Northing:216925ft By:Land Survey Startof Day 7/15 7:00AM 17.0' 18.5'

Coordinate System: MD State Plane

Ground Surface Elevation: 88.2 (ft) Total Depth: 250.0 ft Completion • 7/15 11:07 AM 9.0' 8.5'

DEPTH
(ft)

ELEV
(ft)MATERIAL DESCRIPTION SYMBOL STRA

TUM
SAMPLING

DEPTH I DATA
TESTS REMARKS

+ I.
0.0 - 0.4 ft: Topsoil, roots0.4

4.5

17.5

87.8
S-1, SPT
1+2+3
REC=14", 78%0.4 - 4.5 ft: SILTY SAND, fine to coarse

grained sand, subrounded particles,
moist, orangish brown, contains roots,
no HCI reaction, subrounded fine
gravel
2.5 ft: Changes to medium to coarse
grained sand, no roots

S-2. SPT
2+4+5
REC=14", 78%

/
4.5 - 17.5 ft: POORLY GRADED'SAND
WITH SAND, medium to co-ahse"•%
grained sand, subrounded particles,
moist, orangish brown,$ HCI reaction

--5
S-3, SPT
3+4+3
REC=1 1", 61%

S-4, SPT
1+4+5
REC=12", 67%

7.5 ft: Changes to subrounded fine
gravel, gravel fracture

13.5 ft: Changes to wet

15.0 ft: Changes to estimated <5% fine
gravel, subrounded fine gravel, gravel
fracture

717

-10-

0.0 ft: advanced
6 1/4" ID hollow
stem auger to
18.5 ft; 0.0 to 2.5
ft interval:
uniform drilling
resistance, light
brown silty sand
cuttings;
changes as
noted below, see
end of boring log
for additional
remarks
2.5 - 5.0 ft:
orangish brown
silty sand
cuttings

17.5 if: auger
chatter

18.5 if: switched
to 3 1/2" OD
tricone roller bit
(mud rotarv) and

SP-

S-5, SPT
3+5+7
REC=16",

S-6, SPT
1+7+5
REC=15",

89%

83%

15-
S-7, SPT
2+5+5
REC=16", 89%

S-8, SPT
4+12+11
REC=18", 100%

17.5 - 23.0 ft: POORLY GRADED
SAND WITH SILT, medium to coarse
grained sand, subrounded particles,
wet, orangish brown, no HCI reaction

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SP-SM

23.0

42.0

+ i,.j. 65.2 -
23.0 - 42.0 ft: LEAN CLAY WITH
SAND, fine grained sand, moist, gray,
no HCI reaction, soft 7

m

CL

33.5 ft: Changes to fir

- 25 -

- 30 -

- 35 -

- 40 -

- 45 -

7

S-9, SPT
3+4+5
REC=18", 100%

S-10, SPT
2+3+4
REC=18", 100%

S-11, SPT
3+4+7
REC=18", 100%

S-12, SPT
5+6+9
REC=18", 100%

S-13, SPT
1+6+8
REC=18", 100%

S-14, SPT
4+6+7
REC=18", 100%

S-15, SPT
5+8+11
REC=18", 100%

advanced to 38.5
ft
18.5 - 23.5 ft:
uniform drilling
resistance,
orangish brown
drilling fluid, used
Easy Seal as
drilling fluid
(continued)

28.5 - 33.5 ft:
light brown
drilling fluid

38.5 - 40.0 ft:
switched to 4"
OD tricone roller
bit to ream hole
from 18.5 to 40 ft
due to clay
buildup; light
gray drilling fluid
40.0 - 42.5 ft:
switched to 3
1/4" OD tricone
roller bit and
advanced to
188.5 ft; uniform
drilling
resistance, light
gray drilling fluid

38.5 ft: Changes to hard

40.0 ft: Changes to soft

46.2 -
42.0 - 47.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, no HCI reaction

SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

•t, .U 47.0 - 49.5 ft: SILTY SAND, fine to '
medium grained sand, moist, orangish
brown, contains mica, no HCI reaction
48.0 ft: Changes to gray

41,.Z

S-16, SPT2+13+29
.IREC=18", 300%SM

49.5

64.5

67.0

69.0

72.0

4 *I~ 38.7
49.5 - 64.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, orangish brown, contains mica,
no HCI reaction

55.0 ft: Changes to gray, no mica,
estimated 5 - 10% shell fragments,
weak HCl reaction (with shells), no HCl
reaction (with soil)

57.5 ft: Changes to contains shell
fragments, no HCI reaction -,

60.0 ft: Changes to fine todmedAum
grained sand

62.5 ift: Changes to estimated 15 - 25%
shell fragments, weak HCl reaction,
homogenous structure

50 IE
S-17, SPT
50/5"
REC=5", 104%

S-18, SPT
16+12+15
REC=12", 67%

g

SP-Sl~1

55-

S-19, SPT40+50/4"
REC=10", 104%

60 -1

23.7
64.5 - 67.0 ft: SILTY SAND, fine
grained sand, wet, gray, estimated 5 -
10% shell fragments, weak HCI
reaction, homogenous structure SM

67.0 - 69.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, weak HCI reaction, homogenous SM
structure

69.0 - 72.0 ft: SILTY SAND, fine
grained sand, moist, gray, contains
mica, contains shell fragments, no HCI
reaction SM

65 --

S-20, SPT
50/3"
REC=3", 83%

S-21, SPT
50/5"
REC=5", 104%

S-22, SPT
18+25+33
REC=17", 94%

S-23, SPT
50/3"
REC=3", 83%

S-24, SPT
10+26+50
REC=1 8", 100%

S-25, SPT
50/5"
REC=5", 99%

S-26, SPT
14+12+9
REC=18", 100%

47.5 - 48.0 ft: jar
labeled as S-16A
48.0 - 49.0 ft: jar
labeled as S-16B
48.0 ft: increased.
drilling resistance

50.0 - 52.5 ft:
uniform drilling
resistance

65.5 ft: drilling
extremely hard
and slow,
considerable
drilling resistance

67.5 It: extremely
hard and slow
drilling

70.0 - 72.5 ft:
moderate drilling
resistance

21.2 -

19.2 -

70-

16.2 -
72.0 - 74.5 ft: SILTY SAND, fine to
medium grained sand, moist, gray,
estimated 5 - 10% shell fragments,
homogenous structure, weak HCI
reaction (with shells), no HCI reaction

SM

(continued)
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DEPTH
(1t)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA

(with soil) SM
74.5

77.0

84.5

92.0

94.5

99.2

13.7
74.5 - 77.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, estimated 5 - 10% shell
fragments, contains mica, no HCI SP-SM
reaction

77.0 - 84.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated <5% shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil)

79.5 ft: Changes to contains mica,
weak HCI reaction (with shells), no HCI
reaction (with soil) SP-SM 7

81.3 ft: Changes to wet

82.5 ft: Changes to contains shell
fragments, no HCI reaction

84.5 - 92.0 it: POORLY GRADED.-.<)__
SAND WITH SILT, fine grained, and "
wet, gray, contains mica, no llIU /V
reaction

87.0 ft: Changes to no mica

SP-SM

90.0 it: Changes to moist

92.0 - 94.5 it: SILTY SAND, fine
grained sand, moist, gray, estimated
15 - 25% shell fragments, weak HCI
reaction (with shells), no HCI reaction SM
(with soil)

94.5 - 99.2 it: SILTY SAND, fine to
medium grained sand, moist, light
gray, estimated 30 - 45% shell
fragments, weak HCl reaction (with
shells), no HCI reaction (with soil)

SM

97.5 it: Changes to wet, estimated 5 -
10% shell fragments

11.2 -

3.7

85.0 - 86.5 ift:
uniform drilling
resistance

92.5 - 95.0 ift:
uniform drilling
resistance

-3.8 -

-6.3

95.5 - 97.0 ift:
hard drilling,
considerable
drilling resistance

98.0 - 99.2 it: rod
chatter

-11.0
99.2 - 104.5 if: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, gray, estimated 5 - 10% shell
fragments, weak HCI reaction (with

SP-SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

shells), no HCI reaction (with soil)

102.0 ft: Changes to contains shell
fragments, no HCI reaction SP-SM

104.5
104.5 - 112.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, weak HCI reaction
(with shells), no HCI reaction (with soil)

107.5 ft: Changes to estimated 15 -
25% shell fragments

-16.3

/v

112.5

117.5

122.5

127.0

112.5 - 117.5 ft: POORLY GRbDEb
SAND WITH SILT, fine grained'san&d>
moist, gray, contains shell'fragments,
contains mica, no HCl retion)

SP-SM. -

117.5 - 122.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, contains mica, weak
HCI reaction (with shells), no HCI
reaction (with soil)

SM

122.5 - 127.0 ft: SANDY SILT, fine
grained sand, moist, gray, estimated 5
- 10% shell fragments, firm, weak HCI
reaction (with shells), no HCI reaction
(with soil)

ML

-24.3

-105-

-110-

-115-

-120-

-125-

REC= 1", 102%

S-38, SPT
10+20+29
REC=18", 100%

S-39, SPT
6+8+11
REC=18", 100%

S-40, SPT
6+9+ 13
REC=18", 100%

S-41, SPT
4+7+8
REC=18", 100%

S-42, SPT
5+7+10
REC=18", 100%

S-43, SPT
7+8+9
REC=18", 100%

100.0 - 102.5 ft:
uniform drilling
resistance, light
gray drilling fluid
(continued)

113.5 - 118.5 ft:
uniform drilling
resistance, light
gray drilling fluid

123.5 - 128.5 ft:
infrequent
cuttings of silty
sand

-29.3

-34.3

-38.8 -
127.0 - 132.0 ft: SILTY SAND, fine
grained sand, moist, gray and white, SM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

estimated 30 - 45% shell fragments,
white shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil)

SM

132.0

137.5

152.5

132.0 - 137.5 ft: SILTY SAND, fine
grained sand, moist, gray, contains
shell fragments, contains mica, weak
HCI reaction (with shells), no HCI
reaction (with soil)

SM

137.5- 152.5 ft: SANDY SILT, fine -
grained sand, moist, gray, contains
mica, no HCI reaction, firm

ML

148.5 ft: Changes to weak HCI reaction

-43.8 -

-49.3

-130-

-135-

-140-

-145-

7

S-44, SPT
9+19+12
REC=18", 100%

S-45, SPT
5+7+8
REC=18", 100%

S-46, SPT
5+6+9
REC=18", 100%

S-47, SPT
6+6+9
REC=18", 100%

S-48, SPT
4+5+7
REC=18", 100%

S-49, SPT
5+5+8
REC=18", 100%

133.5 - 135.0 ft:
uniform drilling
resistance, light
gray drilling fluid

143.5 - 145.0 if:
uniform drilling
resistance, light
gray drilling fluid7

-150-

-64.3
152.5 - 157.0 if: SILTY SAND, fine
grained sand, moist, gray, no HCI
reaction

SM

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION Smh

4-

SM

157.0
157.0 - 182.0 ft: SANDY SILT, fine
grained sand, moist, gray, no HCI
reaction, firm

Q(

IBOL

r

ELEV STRA
(ft) TUM

_________ i ______ J _______ --

SAMPLING

DEPTH I DATA
TESTS REMARKS

-68.8 -

ML

160-

-165-

-170-

-175-

-180

S-50, SPT
5+6+9
REC=18", 100%

S-51, SPT
5+8+10
REC=18", 100%

S-52, SPT
6+7+8
REC=18", 100%

S-53, SPT
6+8+11
REC=18", 100%

S-54, SPT
4+7+8
REC=16", 89%

158.5 - 160.0 ft:
uniform drilling
resistance, light
gray drilling fluid

168.5 - 173.5 ft:
uniform drilling
resistance, light
gray drilling fluid,
no solid cuttings

178.5 - 180.0 ft:
uniform drilling
resistance, light
gray drilling fluid

L I
(rontinueeq)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

182.0

191.0

197.5

201.0

182.0 - 191.0 ft: SANDY SILT, fine
grained sand, moist, brownish gray,
weak HCI reaction, firm

ML

-102.8-
191.0 - 197.5 ft: SILTY SAND, fine
grained sand, moist, grayish brown, v.
weak HCI reaction Ngrie anmitgaih9rw,•

SM

-93.8 -

-185-

-190-

-195-

-200-

-205-

I

S-55, SPT -
5+7+12
REC=18", 100%

S-56, SPT
6+6+9
REC=18", 100%

UD-1, UNDIST
REC=23", 96%

S-57, SPT
6+10+12
REC=18", 100%

S-58, SPT
12+20+24
REC=9", 50%

UD-2, UNDIST
REC=23", 96%

S-59, SPT
4+5+20
REC=16", 89%

PP = 4.00 tsf
PP = 3.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 3.00 tsf

183.5 - 188.5 ft:
uniform drilling
resistance, light
gray drilling fluid,
no solid cuttings

188.5 ft: switched
to 6" OD tricone
roller bit and
reamed hole
from 188.5 to
191.5 ft

191.5 - 193.5 ft:
pitcher sampler
pushed 24"; 23"
recovery

193.5 - 198.5 ft:
switched to 3
1/4" OD tricone
roller bit and
advanced to
198.5; uniform
drilling
resistance, light
gray drilling fluid,
no solid cuttings

198.5 Ift: switched
to 6" OD tricone
roller bit to 201.5
ft

201.5 - 203.5 Ift:
pushed pitcher
sampler 24"; 23"
recovery

203.5 ft: switched
to 3 1/4" OD
tricone roller bit
and advanced to
248.5 ft
203.5 - 208.5 ft:
uniform drilling
resistance, light
gray drilling fluid,
small gravel
sized sand
cuttings

4 09.3
197.5 - 201.0 ft: SILTY SAND, fine
grained sand, moist, grayish brown,
estimated <5% shell fragments,
contains mica, weak HCl reaction,
highly weathered shell fragments SM

12.8-
201.0 - 218.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, moist, contains mica, no
HCI reaction

SP-SM

7

I

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

-210-

213.5 ft: Changes to fine grained sand,
brownish gray

SP-SM

-215----

218.0

224.0

227.5

232.5

-129.8 -
218.0 - 224.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,•,•.
moist, gray, contains mica

SP-SM

i 1 N -14
224.0 - 227.5 ft: SILTY SAND, fine
grained sand, moist, grayish brown,
contains mica, no HCI reaction

SM

227.5 - 232.5 ft: SILTY SAND, fine
grained sand, moist, brownish gray,
contains mica, weak HCI reaction,
homogenous structure

SM

-139.3

-220-

-225-

-230-

-235-

S-60, SPT
4+5+ 10
REC=18", 100%

S-61, SPT
4+5+10
REC=15", 83%

S-62, SPT
5+7+12
REC=18", 100%

S-63, SPT
6+14+24
REC=16", 89%

S-64, SPT
5+8+15
REC=18", 100%

S-65, SPT
4+10+20
REC=14", 78%

208.5 - 213.5 ft:
no gravel sized
sand cuttings
(continued)

223.5 - 225.0 ft:
added 1/2 bag of
bentonite to
drilling fluid,
borehole caved
at 30 and 193 ft
following casing
removal
225.0 - 228.5 ft:
uniform drilling
resistance, light
gray drilling fluid;
added 1/2 bag of
bentonite to
support sides of
borehole

233.5 - 238.5 ft:
gray drilling fluid

-144.3
232.5 - 242.5 ft: SANDY SILT, fine
grained sand, moist, brownish gray,
contains mica, no HCI reaction, hard,
homogenous structure

ML 7
(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

SYMBOL ELEVI (ft)
STRA SAMPLING
TUM DEPTH I DATA

238.5 ft: Changes to firm

242.5 - 247.5 ft: SANDY SILT, fine
grained sand, moist, brownish gray,
contains mica, no HCI reaction, hard,
homogenous structure

247.5 - 250.0 ft: SANDY
grained sand, moist, bro.v
contains mica, no HCIre;
homogenous structure '

Bottom of Boring at 250.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.



C TEST Project: CCNPP Subsurface Investigation Boring Number: B-356hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Connelly EEncountered _• 7/8 -- 23.5' 18.5' -
Schnabel Representative: P. Patrick/K. Bell

Equipment: CME-75 (Truck); AWJ/NWJ Rods Start of Day V 7/9 7:10 AM 6.0' 18.5' ---

Method: 6-1/4" I.D. Hollow Stem Auger,
3-1/2" 0.0. Tni-cone Roller Bit, Start of Day 7/11 18.4' 18.5'6-/" O.D. Tri-cone Roller Bit,
6" 0.D. Tr-cone Roller Bit Start of Day 7/14 8:00 AM 43.5' 18.5'

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/8/08 Finished: 7/16/08 Start of Day V 7/15 7:00 AM 17.0' 18.5' ---

Easting:961260ft Northing: 216964 ft Completion __ 7/16 7:00 AM 13.0' 18.5' ---

Coordinate System: MD State Plane

Ground Surface Elevation: 120± (ft) Total Depth: 250.0 ft _

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

0.5

2.5

6.0

7.0

10.6

12.5

17.0

0.0 - 0.5 ft: FILL, sampled as poorly\ graded gravel with silt and sand, fine to
coarse grained sand, moist, dark gray,
no HCI reaction, subrounded to
subangular gravel, flat and elongated
from 0 to 0.5 ft

n05 - . t: F IL L , s a m p le d a s c la ye y Z I -

sand, fine to medium grained sand,moist, orangish brown, estimated <5%/c"

roots, estimated <5% fine gravelnno\
'CI reaction

2.5 - 6.0 ft: PROBABLE FILL sampled
as clayey sand, fine to coarse-grained
sand, moist, brown ando argis' "
brown, no HCI reaction' contains-0.2
inch layer of sandy clay moist•, gray at

\2.6 ft ' r"
- 6.0 - 7.0 ft: POORLY GRADED SAND /

WITH SILT, fine grained sand, moist,
yellowish brown, no HCI reaction, color/
changes to yellowish brown at 5.4 ft

FILL/

rFILL

SP-SM

SC

>00
>00
>00

N

119.5

117.5

114.0-

113.0-

109.4

107.5

7

S-1, SPT
4+3+6
REC=1 8",

S-2, SPT
3+3+3
REC=1O",

S-3, SPT
2+2+2
REC=13",

S-4, SPT
3+2+3

100%

56%

72%

7.0 - 10.6 ft: CLAYEY SAND, fine to
medium grained sand, moist, orangish
brown, contains mica, no HCl reaction

-5-

-10-

-15-

. 10.6- 12.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray and
orangish brown, no HCI reaction, soft CL

- to very soft

12.5 - 17.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand, -
moist, orangish brown and gray,
contains mica, no HCI reaction,
contains a 2.5 inch layer of sandy lean
clay, moist, gray and speckled orange SP-SM
at 14.5 ft

REC=10", 56%

S-5, SPT
4+7+9
REC=18", 100%

S-6, SPT
11+8+16
REC=18", 100%

S-7, SPT
20+19+22
REC=18", 100%

0.0 ft: advanced
61/4" ID HSA to
18.5 ft; 0.0 - 2.5
interval: slight
chatter to 0.5 ft
(possible gravel)

2.5 ft: uniform
drilling
resistance,
changes as
noted below, see
end of boring log
for additional
remarks
5.0 ft: soft drilling

7.5 ft- easy
drilling

10.0 - 10.6 ft: jar
labeled as S-SA
10.0 ft: soft
drilling
10.6 - 11.5 ft: jar
labeled as S-5B

13.5 - 15.0 ft:
hammer energy
test performed
13.5 ft: harder
drilling
14.0 ft: cuttings
change to
yellowish brown

18.5 ft: switched
to 3 1/2" 0D
tricone roller bit
(mud rotary

103.0 -
17.0 - 22.0 ft: POORLY GRADED
SAND, fine to coarse grained sand,
subangular particles, moist, gray and
orangish brown, estimated <5% silt, no
HCI reaction SP

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-356
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH[ DATA

SP

22.0

27.0

32.0

37.0

42.0

22.0 - 27.0 ft: POORLY GRADED
SAND, fine to coarse grained sand,
subrounded to subangular particles,
wet, yellowish brown and reddish
brown, no HCI reaction, contains 0.4
inch layer of silty sand, wet, reddish
brown at 24.0 ft; coarse sand from 24.0 Sp
to 24.0 ft

98.0 -

7
27.0 - 32.0 ft: POORLY GRADED
SAND WITH SILT, fine to coarse
grained sand, rounded to subrounded
particles, wet, yellowish brown and
orangish brown, no HCI reaction

SP-SM,

93.0 -

88.0 -

- 25 -

- 30 - 7
32.0 - 37.0 ft: POORLY GRADLD Ný"
SAND, fine to coarse grained sanb.,
subrounded to subangular'partice's:
wet, yellowish brown, estimaif~d5%
silt, no HCI reaction

SP

37.0 - 42.0 ft: CLAYEY SAND, fine to
medium grained sand, wet, orangish
brown and gray, no HCI reaction

SC

83.0 -

-35-

- 40 -

- 45 -

S-8, SPT
11+8+12
REC=18", 100%

S-9, SPT
7+8+10
REC=10", 56%

S-10, SPT
16+17+18
REC=12", 67%

S-11, SPT
2+4+6
REC=14", 78%

S-12, SPT
2+2+3
REC=1 7", 94%

drilling) and
advanced to
221.5 ft; uniform
drilling
19.5 ft: yellowish
brown drilling
fluid

24.5 ft: reddish
brown drilling
fluid

28.5 ft: orangish
brown drilling
fluid
29.5 ft: slight rig
chatter (possible
gravel)

33.5 - 43.5 ft:
drillers thickened
drilling fluid

43.5 - 45.0 if:
hammer energy
test performed

78.0 -
i- 42.0 - 47.0 if: SILTY SAND, fine to

medium grained sand, wet, reddish
brown and orangish brown, no HCI
reaction, contains a 0.2 inch lean clay
with sand layer at 44.5 ft, moist, gray

SM

o,
zo

0

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-356
hnab BORING Calvert County, Maryland Schnabel No.: 06120046
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

,+[U 47.0 - 57.0 ft: SANDY LEAN CLAY,
fine grained sand, wet, dark gray,
contains mica, no HCI reaction, very
soft to soft, homogenous structure

CL //0
53.5 ft: Changes to soft

- 50 -

- 55 -

- 60 -

7

I3.U

57.0

70.5

73.0

57.0 - 70.5 ft: LEAN CLAY, moist, gray,\
estimated <5% fine grained sandr>\
contains mica, no HCI reaction,/,s•ft t
firm, homogenous structure /-

63.5 ft: Changes to firm

68.5 ft: Changes to hard

CL

63.0 -

49.5

47.0 -

S-13, SPT
3+4+4
REC=18", 100%

S-14, SPT
2+3+2
REC=21", 117%

S-15, SPT
3+3+5
REC=18", 100%

S-16, SPT
3+5+5
REC=18", 100%

S-17, SPT
3+5+7
REC=18", 100%

S-18, SPT
3+5+6
REC=18", 100%

48.5 ft: gray
drilling fluid,
softer drilling

58.5 ft: slightly
harder drilling
58.5 - 60.5 ft:
dropped rods in
hole, unable to
sample, drill
down 2 ft to get
next sample,
easy drilling
60.5 - 62.0 ft:
hammer energy
test performed
60.5 ft: easy
drilling

- 65 -

- 70 -

70.5 - 73.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, hard,
homogenous structure, contains 0.5 CL
inch layer of SILTY SAND (SM), fine
sand, moist, dark gray at 71.5 ft
73.0 - 75.5 ft: SANDY LEAN CLAY,
fine to medium grained sand, gray and CL I/// AS-l9, spx

/ S-19, SPT
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-356
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(ft) (ft) TUM DEPTH DATA

greenish gray, no HCI reaction, soft to
very soft, homogenous structure

CL /
75.5

77.5

80.0-

75.5 - 77.5 ft: SANDY LEAN CLAY, /,
fine to medium grained sand, gray, no
HCI reaction, hard, homogenous CLstructureI

77.5 - 80.0 ft: SILTY SAND, fine
grained sand, wet, orangish brown and
yellowish brown, estimated <5% shell
fragments, fresh shell fragments,
contain 1.5 inch layer of sandy lean
clay, fine sand, moist, gray at 79.0 ft,
weak HCI reaction (with shells), no HCI

-reaction (with soil) /

44.5

42.5

-40.0-

SM

80.0 - 90.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, brown and yellowish brown, no
HCI reaction, homogenous structure

83.5 ft: Changes to yellowish brown

86.0 ft: Changes to gray/and lighltgray

88.5 ft: Changes to gray

SP-SM

-75

-80-

-85-

- 90 -

-95-

-100-

4+5+5
REC=18", 100%

S-20, SPT
11+14+26
REC=13", 72%

S-21, SPT
17+20+50/5'
REC=15", 88%

S-22, SPT
50/4"
REC=4", 83%

S-23, SPT
50/6"
REC=6", 100%

S-24, SPT
50/4"
REC=4", 83%

S-25, SPT
50/4"
REC=3", 62%

S-26, SPT
15+11+33
REC=13", 72%

73.5 - 75.0 ft:
hammer energy
test performed
(continued)

77.5 ft: harder
drilling (possible
shells)

80.0 ft: rig
chatter (possible
shells)

81.5 ft: heavy rig
chatter (possible
cemented sand)
82.5 ft: softer
drilling

83.5 - 85.0 ft:
hard drilling

86.0 - 88.5 ft:
harder drilling

88.5 - 88.9 ft:
hammer energy
test performed
88.5 ft:hard
drilling

93.0 ft: Schnabel
representative
changed to P.
Patrick
93.4 ft: slight rig
chatter (possible
cemented sands)
93.5 ft: very hard
drilling (possible
shells)
96.0 ft: hard
drilling (possible
shells)

qri 0-- A -4M1'3A
90.0 - 93.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, no HCI reaction,
homogenous structure SP-SM

93.0

98.0

100.5

93.0 - 98.0 ft: SANDY LEAN CLAY,
fine grained sand, wet, estimated <5%
shell fragments, firm to soft,
homogenous structure, weak HCI
reaction (with shells and soil)

CL

96.0 ft: Changes to firm, contains 0.5 ft
strongly cemented layer at 96.0 ft,
shells increase with depth

98.0 - 100.5 ft: CLAYEY SAND, fine
grained sand, wet, gray, estimated
<5% shell fragments, fresh shell
fragments, weak HCI reaction (with SC
shells and soil)

27.0 -

S-27, SPT
3+50/3"
REC=12", 125%

S-28, SPT
21+13+46
REC=18", 100%

S-29, SPT
4+8+8
REC=19", 106%

22.0 -

10 •
100.5 - 101.5 ft: SANDY LEAN CLAY, CL 195
(continued)
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DEPTH ELEV STRA SAMPLINGDEtH MATERIAL DESCRIPTION SYMBOL (ft) TUM SAP LING TESTS REMARKS
(ft)(ft) TUM DEPTH I DATA

101.5

113.0

122.0 -

124.0 -

125.5

fine grained sand, wet, gray and light
-1gray, estimated <5% shell fragments,

soft to firm, homogenous structure,
weak HCI rection (with shells and soil)
101.0 -113.0 ft: POORLY GRADED

SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, weak HCI reaction,
homogenous structure, fresh shell
raiments I

CL

SP-SM

I- v

106.0 ft: Changes to moderately
weathered shell fragments, weak HCI
reaction with shells, shell content
increases with depth

111.0 ft: Changes to fresh shell
fragments \

18.5

7.0 -

-2.0 -

-4.0 -

113.0- 122.0 ft: POORLU/GRADED"
SAND WITH SILT, fine grained'saind,
wet, gray and dark gray,'estimated
<5% shell fragments, weak'H(.' y
reaction, homogenous structure,
moderately weathered shell fragments

115.5 ft: Changes to highly weathered
shell fragments

118.0 ft: Changes to gray

121.0 ft: Changes to fresh shell
fragments, strong HCI reaction (with

-- shells), weak HCI reaction (with soil),
shells increase with depth

7
-105-

-110-

-115-

-120-

-125-

S-33, SPT
6+7+8
REC=18",

S-30, SPT
50/4"
REC=3", 83%

S-31, SPT
6+9+11
REC=16", 89%

S-32, SPT
6+11+16
REC=17", 94%

100%

S-34, SPT
6+8+12
REC=16", 89%

100.5 ft: hard
drilling (possible
shells)

103.5 - 105.0 ft:
hammer energy
test performed

123.5 - 124.0 Ift:
jar labeled as
S-39A
124.0 - 125.0 ft:
jar labeled as
S-39B

S-35, SPT
6+11+13
REC=18", 100%

SP-SM

f
122.0 - 124.0 ft: SANDY FAT CLAY,
fine grained sand, wet, gray, estimated
<5% shell fragments, weak HCI

-- reaction, soft to firm, fresh shell
\fragments -

124.0 - 125.5 ft: CLAYEY SAND, fine
grained sand, wet, gray, estimated 15 -

\ 25% shell fragments, fresh to
moderately weathered shell fragments,

strong HCI reaction (with shells), weak
HCI reaction (with soil)

CH

SC

S-36, SPT
4+6+9
REC=16", 89%

S-37, SPT
3+3+4
REC=18", 100%

S-38, SPT
4+4+4
REC=18", 100%

S-39, SPT
3+4+8
REC=17", 94%

S-40, SPT
12+19+26
REC=18", 100%

-5.5

CL

125.5 - 128.0 ft: SANDY LEAN CLAY,
fine grained sand, wet, gray, estimated

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

129.2

130.5

133.0 -

135.5

138.0 -

139.2

140.0-

147.0

5- 10% shell fragments, weak HCI
reaction, firm to soft, homogenous
structure, moderately to highly
weathered shell fragments, amount of
shells increased with depth
128.0 - 129.2 ft: SANDY LEAN CLAY,
fine grained sand, wet, gray, estimated
<5% shell fragments, weak HCI
reaction, firm, moderately weathered

hell fragments

CL

SC

SP-SM\129.2 - 130.5 ft: CLAYEY SAND, fine
grained sand, wet, gray, estimated

1<5% shell fragments, strong HCI
reaction

130.5- 133.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, weak HCI reaction,
homogenous structure, moderately
weathered shell fragments, shells
ncrease with depth

133.0 - 135.5 ft: POORLY GRADED

SAND WITH SAND, fine grained sand,
wet gray estimated <5% shellfragments, weak HCI reaction,

Lhomogenous structure, moderately
eathered shell fragments r

135.5- 138.0 ft: SILTY e

- grained sand, wet, gray, estimated•5r. [?10% shell fragments, fresh shellsI
strong HCI reaction (with .Se•s),

lmoderate HCI reaction,(with soil), r
hells increase with deptlY• )

- -. u -

-9.2

-10.5

- -13.0 -

-1 5.5

-18.0 -

-19.2

-- 20.0-

-130-

SP

/

•CL

SM

SP-SM

-135----

138.0- 139.2 ft: SANDY LEAIL.AY,
ne grained sand

139.2 - 140.0 ft: SILTY SAND, fine
grained sand, wet, gray, estimated 15 -
25% shell fragments, fresh shell
fragments, strong HCI reaction (with
hells), weak HCI reaction (with soil)

140.0 - 147.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated <5% shell
fragments, weak HCl reaction,
homogenous structure, highly
weathered shell fragments

-140-

-145-

-150-

S-41, SPT
12+16+25
REC=1 8", 100%

S-42, SPT
16+27+32
REC=16", 89%

S-43, SPT
5+8+13
REC=18", 100%

S-44, SPT
4+5+10
REC=18", 100%

S-45, SPT
3+5+11
REC=18", 100%

S-46, SPT
5+6+8
REC=18", 100%

S-47, SPT
6+6+8
REC=17", 94%

S-48, SPT
5+6+7
REC=18", 100%

128.5 - 129.2 ft:
jar labeled as
S-41A
129.2 - 130.0 ft:
jar labeled as
S-41 B

131.0 - 136.0 ft:
rig chatter
(possible shell
fragments)

138.5 - 139.2 ft:
jar labeled as
S-45A
139.2 - 140.0 ft:
jar labeled as
S-45B

148.5 - 150.0 ft:
hammer energy
test performed

153.5 - 158.5 ft:
mixed new batch
of drilling fluid

i + -27.0 -
147.0 - 157.0 ft: CLAYEY SAND, fine
grained sand, wet, gray, estimated
<5% shell fragments, weak HCI
reaction, highly weathered shell
fragments, running sands from 149.8 -
150 ft

153.5 ft: Changes to homogenous
structure, fresh to moderately
weathered shell fragments, strong HCI

SC

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV 1 STRA SAMPLING TESTS REMARKS
(ft) MATERIAL (ft) TUM DEPTH I DATA T I EMARK

reaction (with shells), weak HCI
reaction (with soil)

SC

-155-1-

157.0

162.0

167.0

157.0 - 162.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated 5 - 10% shell
fragments, homogenous structure,
fresh pink and white shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil) SP-SM

-37.0 -

162.0- 167.0 if: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated <5% shell
fragments, homogenous structure,
fresh pink and white shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil) k

-42.0

-47.0.4 .>7.~7
167.0 - 182.0 if: SANDY/SILThfirie
grained sand, wet, gray. estimated
<5% shell fragments, homoqerous
structure, fresh shell fragments; weak
HCI reaction (with shells), no HCI
reaction (with soil)

175.5 ft: Changes to dark gray,
estimated <5% shell fragments, weak
HCI reaction, firm, moderately
weathered shell fragments

178.5 if: Changes to highly weathered
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil)

-160-

-165-

-170-

-175-

-180-

z

S-49, SPT
5+11+23
REC=14", 78%

S-50, SPT
4+5+7
REC=18", 100%

S-51, SPT
4+6+9
REC=18", 100%

S-52, SPT
3+6+7
REC=16", 67%

S-53, SPT
6+3+8
REC=18", 100%

153.5 - 158.5 ft:
mixed new batch
of drilling fluid
(continued)

163.5 - 165.0 ft:
hammer energy
test performed

168.5 - 173.5 ft:
easy (soft)
drilling

173.5 if:
attempted to take
sample but
dropped sample
(sample
penetrated 18
inches); drilled 2
ft past top of
previous sample
to take another
sample

178.5 - 180.0 if:
hammer energy
test performed

ML

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS(ft) DESCRIPTION (ft) TUM DEPTHI DATA

182.0

187.0

192.0

197.0

202.0

207.0

182.0 - 187.0 ft: SANDY ELASTIC
SILT, fine grained sand, wet, dark
brownish gray, estimated <5% shell
fragments, weak HCI reaction, firm,
homogenous structure, highly
weathered shell fragments

MH

-62.0 -

-67.0 -
187.0 - 192.0 ft: LEAN CLAY WITH
SAND, fine grained sand, wet,
brownish gray, weak HCI reaction, firm,
homogenous structure, sand increases
with depth

CL)'

192.0 - 197.0 ft: POORLY GRADED '
SAND WITH SILT, fine grainedd _,_

wet, greenish gray, weak HCI reactiob
sand increases with depth N/

SP-SM

197.0 - 202.0 ft: CLAYEY SAND, fine
grained sand, wet, gray, no HCI
reaction, homogenous structure

SC

202.0 - 207.0 fl: SILTY SAND, fine
grained sand, wet, gray, strong HCI
reaction, homogenous structure, fines
increase with depth

SM

-72.0 -

-77.0 -

-185-

-190-

LI

-195-

-200-

1205-

S-54, SPT
5+5+6
REC=18", 100%

S-55, SPT
5+5+6
REC=18", 100%

S-56, SPT
4+7+8
REC=18", 100%

S-57, SPT
5+7+8
REC=18", 100%

S-58, SPT
5+8+11
REC=18", 100%

193.5 - 195.0 ft:
hammer energy
test performed

-82.0 -

7
-87.0 -

207.0 - 223.0 ft: SANDY SILT, fine
grained sand, wet, brownish gray,
weak HCI reaction, firm, homogenous
structure

ML

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

ML

-215-

-220-

-210-

223.0

228.0

231.0

" -IUO3.U-223.0 - 228.0 ft: SILT, moist, olive and
greenish gray, estimated <5% fine
grained sand, weak HCI reaction, hard,
homogenous structure

225.0 ft: Changes to estimated <5%
fine grained sand, estimated <5% shell ML
fragments, weak HCI reaction, fine
sand size highly weathered shell
fragments

--108.0 -
228.0 - 231.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray and
light gray, estimated 5 - 10% shell
fragments, fine to medium sand size SM
highly weathered shell fragments,
strong HCI reaction (with shells), weak -
HCI reaction (with soil)

-___~111 A-

I
Ix

S-59, SPT
5+6+8
REC=18", 100%

S-60, SPT
5+6+9
REC=18", 100%

S-61, SPT
6+7+10
REC=18", 100%

UD-1, UNDIST
REC=13", 68%

UD-2, UNDIST
REC=18", 75%

S-62, SPT
5+8+9
REC=18", 100%

S-63, SPT
7+9+12
REC=14", 78%

UD-3, UNDIST
REC=24", 100%

S-64, SPT
7+14+16
REC=18", 100%

208.5 if: easy
drilling
208.5 - 210.0 if:
hammer energy
test performed
(continued)

221.5 - 222.6 ft:
pushed shelby
tube, 13 inches,
poor recovery,
(labeled jar as
UD-1)
221.5 ft:
Schnabel
representative
changed to K.
Bell
221.5 it: Driller
switched to 6"
OD tricone roller
bit and advanced
to 221.5 ift;
223.0 ft: driller
added clean
water to driling
fluid, driller
washed and
reamed while
advancing (every
2.0 it), uniform
resistance,
greenish gray
and brownish
gray, drilling
fluid, NWJ rods
used during
drilling
225.0 -226.5 It:
hammer energy
test performed
225.1 ft: switched
to 3 1/2" OD
tricone roller bit
and advanced to
231.5 ft; uniform

-225-

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 2.50 tsf
PP = 2.00 tsf
PP = 3.00 tsf
PP = 2.00 tsf
PP = 2.50 tsf

-230-

231.0 - 237.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray,
estimated <5% shell fragments, fine to
coarse sand size fresh to moderately
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil) SM I

N
-235-

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

resistance; hard
SM ., drilling, greenish

gray drilling fluid
237.0 237.0 - 241.0 ft: SILTY SAND, fine -117.0 231.5 - 241.5 ft:

grained sand, wet, olive, estimated advanced 6" OD
<5% shell fragments, weak HCd tricone roller bit;
reaction, homogenous structure, fine driller added
sand sized highly weathered shell S-65, SPT clean water to-famnsSM :..6 9" - mud tub, uniformfragments SM4+6+9

REC=18", 100% resistance,
239.5 ft: Changes to olive and gray smooth drilling,

-240 greenish gray
and olive gray
drilling fluid,

241.* . -121.0241.0 -250.0 ft: SILTY SAND, fine driller used NWJ
grained sand, moist, greenish gray and rods while drillingUD-4, UNDIST (continued)olive gray, estimated <5% shell REC=24", 100% 2385t24.0d)
fragments, weak HCI reaction, fine 238.5 - 240.0 ft:
sand size, highly weathered shell hammer energy
fragments test performed

241.5 - 248.5 ft:
S-66, SPT switched to 3
5+7+10 1/2" tricone roller
REC=1 7", 9 bit and advanced

-245 to 250.0 ft; driller• •1;71iused AWJ rods

§-SM for drilling,
uniform drilling,
greenish gray
drilling fluid

248.5 ft: Changes to f ,ne-sand si ;e, S-67, SPT 248.5 - 250.0 ft:
moderately weathered shellifra ments, 4+5+6performed
weak HCI reaction (with shelli,) no HCI REC=18", 100% hammer energy

250.0- reaction (with soil) -130.0- -250- (test

Bottom of Boring at 250.0 ft.
Pulled augers and grouted boring.
Boring terminated at selected depth (250 ft)
Boring backfllled per procedures



TEST Project: CCNPP Subsurface Investigation Boring Number: B-357hnabel BORING Calvert County, Maryland SchnabeI No.: 06120048
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: M. Lark Start of Day 6/25 I6:55 AM I8.6' 13.5' I---
Schnabel Representative: W. Bradfield 2 6

Equipment: CME-75 (Truck); AWJ Rods Start of Day 6/27 8:12 AM 65.2' 78.5'

Method: 6-1/4" I.D. Hollow Stem Auger Start of Day 7/1 7:11 AM 3.6' 9.0' ---
3-1/2" O.D. Tri-cone Roller Bit, / 7
3-1/2" O.D. Tri-cone roller bit Start of Day 7/3 8:00 AM 22.8' 79.0' ---

Hammer Type: Auto Hammer (140 Ib) ,_,

Dates Started: 6/24/08 Finished: 7/8/08 Start of Day 7/8 7:11 AM 55.1' 79.0' --

Easting: 961176.1 ft Northing: 216925.8 ft Completion 7/8 5:46 PM Na --- 30.2'

Coordinate System: MD State Plane

Ground Surface Elevation: 105± (ft) Total Depth: 105.0 ft

DEPTH T SYMBOL ELEV STRA SAMPLING TESTS REMARKS(ft) (ftMATERIAL DESCRIPTION S TUM DEPTHI DATA

0.7

2.0-

0.0 - 0.7 ft: Asphalt, brick fragments,
-,roots

0.7 - 2.0 ft: PROBABLE FILL, sampled
as silty sand, fine to medium grained
sand, moist, yellowish brown,
estimated 5 - 10% roots, no HCI
reaction, homogenous structure /

I
• v • I• /2.0 - 23.0 ft: POORLY GRADED SANbD

WITH SILT, fine to coarse grained
sand, subrounded to subangulart,/
particles, moist, orangish brown nwitvh -
bands of light yellowish brown,'no 'CI--
reaction, stratified, 1/2" to I "
alternating color layers
5.0 ft: Changes to light'yellowish btrown
with bands of orangish browný' 1•",to 3
of alternating color

7.5 ft: Changes to subangular to
rounded particles, light orangish
brown, homogenous structure

10.0 fl: Changes to light yellowish
brown and light brown, 1/8" layer of
LEAN CLAY (CL), moist, light gray at
11.4 ft

13.5 ft: Changes to subrounded to
subangular particles, light yellowish
brown and light orangish brown,
contains 1/8" layer of LEAN CLAY
(CL), moist, light gray at 14.6 ft

18.5 ft: Changes to subangular to
rounded particles, light brown and light
yellowish brown, estimated <5% fine
arnvel, stratified, rouinded fine arnvel.

/
/FILL

SP-SM

104.0

- 102.7-

5-

10-

15-

S-1, SPT
1+2+3
REC=21", 117%

S-2, SPT
1+2+5
REC=12", 67%

S-3, SPT
1+5+6
REC=16", 89%

S-4, SPT
2+2+2
REC=13", 72%

S-5, SPT
2+4+7
REC=14", 78%

S-6, SPT
3+6+9
REC=12", 67%

S-7, SPT
4+5+ 11
REC=9", 50%

0.0 ft: Advanced
6 1/4 HSA to
15.0 ft, smooth,
uniform drilling,
orangish brown
cuttings;
changes as
noted below, see
end of boring for
additional
remarks
0.0 - 0.7 ft: Jar
labeled as S-lA
0.7 - 1.5 ft: Jar
labeled as S-1 B

6.5 - 11.5 ft: light
yellowish brown
cuttings

11.5 - 13.5 ft:
light orangish
brown cuttings

13.5 - 15.0 ft:
SPT Hammer
Energy Test
performed
15.0 ft: Driller
switched from 6
1/4 1D auger to 3
1/2 0D tricone
roller bit (mud
rotary) and
advanced to
105.0 It smooth,
uniform drilling,
light brownish
gray drilling fluid
18.5 ft: Approx
30 gal of drilling

F M

aravel ~~~~ ~ ~ ~ I stratified_ rone in rvl .i
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

contains 0.5 inch layer of SILTY SAND
(SM), moist, orangish brown at 19.7 ft,
1/4" to 1" layer of alternating color

SP-SM

23.0

28.5

32.0

37.0

23.0 - 28.5 ft: CLAYEY SAND, fine to
medium grained sand, wet, orangish
brown with mottles of light gray, no HCI
reaction

SC

28.5 - 32.0 ft: SILTY SAND, fine 4

grained sand, dark gray, contains
mica, no HCI reaction, homogenous
structure

32.0 - 37.0 ft: CLAYEY SAND. fne"n
grained sand, wet, darkfgray, contains
mica, no HCI reaction

SC

81.7 -

76.2

72.7 -

UJ

I,

2

<o

M

CL

q

0

w

U)

0~

U)

U.

-25-

- 30 -

-35 -

- 40 -

- 45 -

S-8, SPT
1+1+2
REC=16'!, 89%

S-9, SPT
3+1+2
REC=16", 89%

S-10, SPT
1+1+3
REC=17", 94%

S-11, SPT
3+3+4
REC=18", 100%

S-12, SPT
3+6+6
REC=18", 100%

fluid lost due to
lean mud mix
thickened drilling
fluid

23.0 ft: dark
brown drilling
fluid

25.5 - 26.0 if:
slighly harder
drilling (possible
gravel layer),
light brown
drilling fluid

28.5 - 30.0 ft:
Hammer Energy
Test performed

30.0 ft:
Thickened mud
to remove gravel
slough, light
grayish brown
drilling fluid

35.0 ft: gray
drilling fluid

43.5 - 45.0 ft:
Hammer Energy
test performed

67.7 -
37.0 - 47.0 ft: LEAN CLAY WITH
SAND, moist, dark gray, contains mica,
no HCI reaction, soft, homogenous
structure

CL 10/

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-357
hnabe BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

47.0 - 49.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, gray with
bands of dark gray, estimated <5%
organics, contains mica, no HCI
reaction, firm, organics are plant matter

0f.1

CL

49.0
49.3

55.5

58.0

62.1

63.4

65.5

70.5

73.0 -

49.0 - 49.3 ft: CLAYEY SAND, fine
grained sand, wet, dark gray, contains /\mica, no HCI reaction '

49.3 - 55.5 ft: LEAN CLAY WITH
SAND, fine grained sand, moist, gray,
contains mica, no HCI reaction, firm

SC

CL

55.5 - 58.0 fl: SILTY SAND, fine to 777
medium grained sand, moist, dark
gray, contains mica, no HCI reaction • ,,M.

58.0- 62.1 ft: POORLY GRADE)/k
SAND WITH SILT, fine to coarse
grained sand, moist, darkgray-,
estimated <5% cementeas-nds, no
HCI reaction, weak cementation,
coarse sand cumble

61.0 ft: Changes to subangular
particles, with bands of dark orangish
brown, estimated 5 - 10% cemented
sands, estimated <5% shell fragments,
no HCI reaction, moderate
cementation, highly weathered shell
fragments, shell fragments are dark
orangish brown

62.1 - 63.4 if: SILTY SAND, fine to
coarse grained sand, angular to
subrounded particles, moist, dark
brown with bands of yellowish brown,
estimated 15 - 25% cemented sands,
moderate cementation, strong HCI
reaction with yellowish brown layers,
no HCI reaction (with shells or soil),
shell imprints are highly oxidized, no
HCI reaction

SP-SM

SM

SP-SM

55.7 -
55.4

49.2

46.7 -

- 42.6 -

41.3

39.2

34.2

- 31.7 -

- 50-

- 55-

- 60-

-65-

- 70 -

7
7
K

S-13, SPT
4+5+6
REC=18", 100%

S-14, SPT
5+8+10
REC=18", 100%

S-15, SPT
5+6+7
REC=18", 100%

S-16, SPT
6+13+22
REC=18", 100%

S-17, SPT
12+32+21
REC=1 2", 67%

S-18, SPT
9+12+15

S-19, SPT
23+26+25
REC=17", 94%

S-20, SPT
21+20+3
REC=15", 83%

S-21, SPT
14+9+7
REC=I 1", 61%

48.5 - 49.0 ft: Jar
labeled as S-13A
49.0 - 49.3 if: Jar
labeled as S-13B
49.3 - 50.0 if: Jar
labeled as S-13C

50.0 if: slightly
harder resistance

53.5 fl: Hole
blocked by clay
plug @ - 20 ft,
driller added clay
inhibitor fluid to
break down clay,
gray drilling fluid
with some clay
cuttings
55.0 ft: Began
continuous
sampling from El
+50 to -20

58.5 - 60.0 ft:
Hammer Energy
Test performed

61.0 -62.1 fl: Jar
labeled as S-17A

62.1 - 62.5 fl: Jar
labeled as S-17B
62.1 ft: Harder
drilling due to
cemented sands

66.0 ft: light gray
drilling fluid

73.0 fl: Faster
drilling rate at 73

63.4 - 65.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, light yellowish
brown with mottles of dark reddish
brown, no HCI reaction I

SP

7
65.5 - 70.5 ft: POORLY GRADED

SAND, fine to medium grained sand,wet, light brown, estimated <5% silt, no
HCl reaction, homogenous structure
68.5 ft: Changes to fine grained sand SP

70.5 - 73.0 fl: POORLY GRADED
SAND, fine grained sand, wet, gray,
estimated <5% silt, contains mica, no
HCI reaction, homogenous structure SP-SM

S-22, SPT

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA SAMPLING
TUM DEPTH I DATA TESTS REMARKS

=A i - - a=
74.2

75.5

78.0

80.9

85.2

95.5

98.0 -

100.5

73.0 - 74.2 ft: POORLY GRADED
SAND WITH SILT AND GRAVEL, fine
to medium grained sand, wet, gray and
brown, no HCl reaction, gravel ascemented sands, rounded gravel, no
HCI reaction in cemented sands IF

SM

SM74.2 - 75.5 ft: SILTY SAND, fine to
coarse grained sand, subrounded to
subangular particles, wet, light gray
and light brownish white, estimated 50
- 100% shell fragments, estimated
<5% organics, strong HCI reaction
(with shells), weak HCI reaction (with

oil)

30.5

29.2

26.7

_ 23.8

75.5 - 78.0 ft: SILTY SAND, fine to
medium grained sand, moist, gray and
brownish white, estimated 30 - 45%
shell fragments, weak cementation,
strong HCI reaction (with shells), weak r
HCl reaction (with soil)

78.0 - 80.9 ft: SILTY SAND, fine to
medium grained sand, moist, gray,
estimated 50- 100% cemented sands,
estimated 5 - 10% shell fragments,
strong cementation, strong HCI
reaction (with cemented sands), strong
HCI reaction (with shells)
80.0 ft: Changes to fine to coarse.
grained sand, rounded particle?
estimated 5 - 10% cemented sands;-
estimated <5% shell fragments trong
HCI reaction (with sheIIs),strong\HGIŽ
reaction (with cemented'sands).weak
HCI reaction (with soi) weak to');
moderate cementation, coarse-sand
I robably due to cemented sand'

SM

SP-SM

ft (very soft
material)
73.5 ft: Lost
drilling fluid
through auger
casing @ 73.5 ft
(- 100 gals)
73.5 - 75.0 ft:
Hammer Energy
Test performed
(continued)
73.5 - 74.2 ft:
Jar labeled as
S-22A
(continued)
74.2 - 75.0 ft: Jar
labeled as S-22B
79.0 It: rig
chatter, hard
drilling, slow
advancement
80.0 - 80.9 ft: Jar
labeled as S-25A
80.9 - 81.1 ft: Jar
labeled as S-25B
82.1 It: easier
drilling
83.2 ft: gray
drilling fluid w/ silt
cuttings, harder
drilling, slow
advancement
85.2 ft: rig
chatter, easier
drilling

88.5 - 90.0 ft:
Hammer Energy
Test performed
88.5 It: cuttings
contain fine to
medium sand
and shell
fragments
91.0 - 92.5 ift:
Hammer Energy
Test performed

80.9 - 85.2 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
rounded particles, moist, gray,
estimated <5% shell fragments,
subangular to angular fine gravel,
strong HCI (with shells), strong HCI
(with cemented sands), weak HCI (with
soil), moderate to strong cementation,
coarse sand to fine gravel crumble,
coarse sand and fine gravel as
cemented sands
83.5 ft: Changes to angular to
subrounded particles, light brownish
gray, estimated 15 - 25% shell
fragments, weak to moderate
cementation, coarse sand and fine
16ravel consist as shell fragments and
Iemented sands

19.5

9.2

6.7

4.2

85.2 - 95.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray with streaks of
brownish white, estimated 5- 10%
shell fragments, fresh to highly
weathered shell fragments,strong HCI
(with shells), no HCI reaction (with
soil), shell fragments are brownish
white
90.5 It: Changes to fine to coarse
grained sand, light gray with speckles
of brownish white, estimated 30 - 45%
shell fragments
93.5 ft: Changes to fine to mediumgrained sand, gray with speckles of

brownish white, estimated 15 - 25%

SM

SM

SP-SM
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

hell fragments, weak HCI reaction S-33, SPT 101.0 - 103.5 ft:
(with shells), no HCI reaction (with soil) 3+4+8 Hammer EnergyREC =18", 100% T s ef r e
95.5 - 98.0 ft: SILTY SAND, fine to Test performed
medium grained sand, wet, gray,
estimated <5% shell fragments, SP-SMmedium sand sized fresh shell ..S

ragments,weak HCI reaction (with S-34, SPT
-hells), no HCl reaction (with soil) 3+3+3

98.0 - 100.5 ft: SILTY SAND, fine to REC'18 100+ %

105.0 coarse grained sand, rounded to 03i
subrounded particles, wet, brownish
gray, estimated 5- 10% shell
fragments, coarse sand size fresh to

eak HCI reaction (with shells), no HCI
reaction (with soil), contains "hair-like"
eatures, possibly organic in nature

100.5 - 105.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated <5% shell fragments,
contains mica, highly weathered shell
fragments, no HCI reaction (with shells
and soil)
103.5 ift: Changes to moderate to

hhighly weathered shell fragments,weak HCI reaction (with shells), no HICI~
r reaction (with highly weathered stiells),
o HCI reaction (with soil)/7 L

Bottom of Boring at 105.0 ft
Terminated boring due to',lack fretum and grout/bentonite mud take as requested
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarilyimply artesian conditions /

0Additional Remarks
75 if: Tape advanced to 69 ft but difficult to tell mud elevation due to clay in boring and use of mud, caving heard from ground
level, driller thickened mud to attempt closing off mud loss zone, pumped in additional - 340 gal of thick mud without return (total
mud taken - 440 gals);
allowed mud to sit overnight, added more drilling fluid next morning and advanced HSA casing to seal off mud loss zone
75.5 ft: Additional 100 gal of very thick grout without return, only raised depth of mud from 62.5 If bgs to 58 Ift bgs, advanced 6 1/4"

uJ ID auger to 76 ft; reamed out hole
79.0: Added - 300 gal of bentonite mud to borehole; only raised depth of mud from 65.2 to 60 ft (no retum); augers were

Wadvanced from 40 to 79 Ift to clean out borehole. Reamed out augers with 3 1/2 OD tricone and bentonite mud; achieved return
from top of augers after pumping in 50 gal of mud
105 ft: 40 Ift of rods slipped through ring and into borehole, unable to retrieve; numerous attempts made to retrieve 40 ft of rods in
borehole with a variety of methods; rods retrieved successfully

<During reaming of borehole aifter retrieving rods, -50 gal of mud lost (mud at 62 ift bgs), added 10 lbs of plugz-it to 50 gal of mud
Z and pumped into borehole, no mud return, 2nd attempt using -15 lbs of plugz-it to 50 gal of mud, pumped in without return, called
Splugz-it supplier; recommended adding as much plugz-it to mud as pumpable and allow to hydrate overnight; 3rd attempt using 30

lbs plugz-it to 50 gal of mud. Please refer to original field log for End of Day groundwater observation depths

LLi

0

U-
>,Il
C,

o-
0

0
ca
zU

0o

I



TEST Project: CCNPP Subsurface Investigation Boring Number: B-357A
EhnSb l BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 10
Contractor: Connelly and Associates, Inc.

Frederick, Maryland

Contractor Foreman: T. Chew

Schnabel Representative: P. Patrick/K. Bell

Equipment: CME-75 (Truck); AWJ Rods

Method: 6-1/4" I.D. Hollow Stem Auger
3-1/2" O.D. Tri-cone Roller Bit,
3-3/4" O.D. Tri-cone Roller Bit/4-3/4" O.D. Tri-cone

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/24/08 Finished: 8/25/08

Easting:961168ft Northing:216931 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 105± (ft) Total Depth: 25C

DEPTH MATERIAL DESCRIPTION SYMB
(ft)

0.0 - 107.5 ft: see B-357 for lithologic
description /f1

Groundwater Observations

ft

of
I'u

-5-
'W

-10-
9.5 ft: switched to
3-3/4" OD tricone
roller bit (mud
rotary) and
advanced to 61.7
ft, driller mixed 2
bags of bentonite
with 150 gallons
of water (drilling
fluid); see end of
boring log for
additional
remarks

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHj DATA

K

K

- 25 -

- 30 -

- 35 -

-40 -

- 45 -

25.0 ft: see end
of boring log for
remarks

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

-50-

55

-60-

61.5 ft: lost
drilling fluid in
augers, driller
mixed thick
drilling fluid and

LuJ_ pumped - 100
gallons from the
hole with noreturn; driller

<-65- attempted to
pump drilling

LU fluid (rods were
<clogged with fluid

and had to be
broken down)

261.7 ft: driller
q tried to advance
0 3-3/4 OD tricone

roller bit (using
drilling fluid leftsitting overnight),
drilling fluid
soaked off at

-70- 61.5 ft but once
driller advanced
past the seal,Vlost - 50 gallons

oD drilling fluid
0

z
2
0
i-

'Li

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-357A
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 10

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
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- 75 -

- 80 -

K

0

KU
- 85 -

74.0 ft: see end
of boring log for
remarks

98.5 ft: drillers
advanced 3-1/2"
OD tricone roller
bit to 250 ft

- 90 -

- 95 -

-100-

(continued)
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107.5

111.0

115.5

120.5

123.0

127.5

-2.5
107.5 - 111.0 ft: SILTY SAND, fine
grained sand, wet, greenish gray,
estimated 5 - 10% shells, homogenous
structure, strong cementation,
moderate to highly weathered shells,
weak HCl reaction (with shells), strong
HCI reaction (with soil); contains hair
like object, possibly organic in nature .

-105-

-110-

-115-

S-1, SPT
6+7+10
REC=18", 100%

S-2, SPT
50/5"
REC=7", 39%

S-3, SPT
11+15+33
REC=18", 100%

111.0 - 115.5 Ift: POORLY GRADED \N .
SAND WITH SILT, fine grained sn-sd,
wet, dark gray and olive, estimated 5c. I.
10% shells, homogenous structure,
weak cementation, moderatelyi <,
weathered shells, strong/H Ireacti n
(with shells), weak HCIreactoi6n(with
soil); shells increase with~lepth)•
113.5 It: Changes to gray, estimated
<5% shell fragments, weak HCI'
reaction, moderately weathered shells

115.5 - 120.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated 5 - 10%,
homogenous structure, fresh shells,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

SP-SM

120.5 - 123.0 it: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, olive gray, estimated 5 - 10%
shells, homogenous structure, fresh SP-SM
shells, weak HCI reaction (with shells),
no HCI reaction (with soil)

123.0 - 127.5 fl: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, brownish gray, estimated <5%
shell fragments, homogenous
structure, moderately weathered shell
fragments, weak HCI reaction (with SP-SM
shells), no HCI reaction (with soil)

-6.0 -

-10.5

7
S-4, SPT
12+16+30
REC=18", 100%

S-5, SPT
8+8+16
REC=18", 100%

S-6, SPT
5+5+10
REC=18", 100%

S-7, SPT
6+7+21
REC=18", 100%

S-8, SPT
5+6+9
REC=18", 100%

98.5 - 106.0 if:
smooth drilling,
gray drilling fluid
(continued)

107.5 it: rig
chatter

109.0 - 111.0 fl:
hard drilling

111.0 - 113.5 ift:
moderate drilling
resistance

113.5 - 116.0 ft:
slight rig chatter

116.0 - 118.5 ft:
smooth drilling

118.5 - 121.0 ift:
fine grained sand
and fine shell
fragments in
cuttings; marsh
funnel test
performed on
drilling fluid = 67
sec drilling fluid

123.5 - 125.0 if:
last sample of
continuous
sampling
123.5 - 128.5 ift:
silt and fine shell
fragments in
cuttings

120-4--

-15.5

-1 8.0

125-

-22.5
127.5 - 137.0 if: SILTY SAND. fine SM :
(continued)
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TUM

SAMPLING TESTS REMARKS
DEPTH DATA

grained sand, wet, dark gray,
estimated <5% shells, weak HCI
reaction, highly weathered shells

133.5 ft: Changes to fresh shells, weak
HCI reaction (with shells), no HCI
reaction (with soil)

137.0

142.0

147.5

137.0- 142.0 ft: SILTY SAND, fine
grained sand, wet, olive gray,
estimated 5 - 10% shell fragments, no \.
HCI reaction, homogenous structure,
moderately weathered shell frag ents

-130-

-135-

-140-

-145-

-150-

7

S-9, SPT
6+9+11
REC=18", 100%

S-10, SPT
4+6+8
REC=18", 100%

S-11, SPT
4+4+6
REC=18", 100%

S-12, SPT
4+7+4
REC=18", 100%

S-13, SPT
4+8+8
REC=18", 100%

S-14, SPT
5+7+9
REC=18", 100%

128.5 - 133.5 ft:
smooth drilling

133.5 - 138.5 ft:
light gray drilling
fluid, fine grained
sand in cuttings

138.5 -143.5 ft:
fast and easy
drilling, gray
drilling fluid

143.5 - 148.5 ft:
easy drilling, fine
shells and silt in
cuttings

148.5 - 153.5 ft:
moderately hard
drilling, silt, fine
sands and fine
shell fragments
in cuttings

-i
142.0 - 147.5 ft: SILTY SAND, fine
grained sand, wet, brownish gray,
estimated 5 - 10% shell fragments,
homogenous structure, fresh shells,
weak HCI reaction (with shells), strong
HCI reaction (with soil), shells
decrease and then increase with depth

1- -42.5
147.5 - 157.0 ft: SANDY SILT, fine
grained sand, wet, olive gray,
estimated <5% shells, weak HCI
reaction, hard, homogenous structure,
moderately weathered shells

153.0 ft: Changes to estimated <5%
shell fragments, highly weathered shell
fragments, no HCI reaction (with
shells), weak HCI reaction (with soil)

(continued)
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-155--t"

ML

157.0

167.0

177.0

181.0

-52.0 -
157.0 - 167.0 fl: SANDY SILT, fine
grained sand, wet, brownish gray,
estimated <5% shell fragments, firm,
homogenous structure, fresh to
moderately weathered shell fragments,
no HCI reaction (with shells), weak HCI
reaction (with soil)

4

-160-

-165-

-170-

7
-62.0 -

167.0 - 177.0 ft: SANDY/EL.aSTrrC "
SILT, fine grained sand, wet, brownish

, /I,
gray, estimated <5% shel4fragrnents,
no HCI reaction, hard, homogepous
structure

S-15, SPT
4+5+7
REC=17", 94%

S-16, SPT
5+7+7
REC=O", 0%

S-17, SPT
5+6+9
REC=16", 89%

S-18, SPT
5+7+9
REC=18", 100%

S-19, SPT
4+7+9

158.5 - 163.5 ft:
fine sand, fine
shell fragments
and silt clumps in
cuttings

163.5 - 165.0 ft:
no recovery
possibly due to
insufficient
suction in spoon
to pull soil up
165.0 ft: drillers
cleaned out tub
and added 1/2 of
a bag of
bentonite to 150
gallons clean
water

171.0 ft: slower
drilling

181.0 ft: harder
drilling

MH

173.5 ft: Changes to olive gray, weak
HCI reaction, firm

-175-

-72.0 -
177.0 - 181.0 ft: SILTY SAND, fine
grained sand, wet, gray, estimated
<5% shell fragments, weak HCI
reaction, homogenous structure

SM 7
-180-

-76.0 -
181.0 - 187.5 ft: SANDY SILT, fine
grained sand, wet, olive gray, ML

(continued)
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estimated <5% shell fragments, weak
HCI reaction, firm, homogenous
structure

ML

187.5

192.5

207.0

187.5 - 192.5 ft: SANDY ELASTIC
SILT, fine grained sand, wet, olive
gray, estimated <5% shell fragments,
weak HCI reaction, hard to firm,
homogenous structure, soil softens
from hard to firm with depth

MHi

-82.5

-185-

-190- 7
192.5- 207.0 ft: CLAYEY SANE)2,fine '
grained sand, wet, olive gray/< • .--
estimated <5% mica, no HCl reaction,
homogenous structure

198.5 ft: Changes to brownish gray,
weak HCI reaction

203.5 ft: Changes to olive gray,
estimated <5% shells, no mica, no HCI
reaction, homogenous structure

SC

-87.5

-1020 -

-195-

-200-

S-20, SPT
4+7+8
REC=18", 100%

S-21, SPT
6+9+12
REC=18", 100%

S-22, SPT
6+8+9
REC=18", 100%

S-23, SPT
6+8+11
REC=4", 22%

S-24, SPT
5+8+10
REC=18", 100%

183.5 - 188.5 ft:
hard drilling

193.5 - 198.5 ft:
uniform drilling

198.5 - 203.5 ft:
fine sand and
fine sand size
shell fragments
in cuttings

203.5 - 208.5 ft:
fine sand and
fine shell
fragments in
cuttings

207.0 ft: easier
drilling

7
-205-

a
C

0
M-

207.0 - 212.5 ft: SILTY SAND, fine
grained sand, wet, brownish gray,
estimated 5 - 10% shell fragments,
weak HCI reaction, homogenous

SM IC,)

(continued)
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structure, moderately weathered shell
fragments, shells increase with depth

SM

212.5

214.6

217.5

222.0

227.5

232.0

212.5 - 214.6 ft: SILTY SAND, fine
grained sand, wet, olive gray,
estimated <5% shell fragments SM

214.6 - 217.5 ft: SANDY SILT, fine
grained sand, wet, olive gray,
estimated <5% shell fragments, weak
HCO reaction, very soft, homogenous ML
structure

-107.5

-109.6

-112.5
217.5 - 222.0 ft: SILTY SAND, fine
grained sand, wet, olive gray, weak
HCl reaction, homogenous structure,,
fine fraction is possibly elastic silt; has,
some cohesion

>SM

-210-

-215-

-220-

-225-

-230-

7n

S-25, SPT
4+5+12
REC=18", 100%

S-26, SPT
7+14+15
REC=18", 100%

S-27, SPT
4+6+12
REC=18", 100%

S-28, SPT
5+7+11

S-29, SPT
5+7+10
REC=18", 100%

S-30, SPT
5+7+8
REC=18", 100%

208.5 - 213.5 ft:
uniform drilling
resistance
(continued)

213.5 - 214.6 ft:
jar labeled as
S-26A
213.5 - 218.5 ft:
easier drilling
214.6 - 215.0 ft:
jar labeled as
S-26B

218.5 - 223.5 ft:
silt dumps, fine
sand and fine
shell fragments
in cuttings, driller
added water to
tub
218.5 - 220.0 ft:
performed
Hammer Energy
Test

223.5 - 228.5 ft:
easy drilling

i - F A i.--- - -11
222.0 - 227.5 ft: SILTY SANDviihie
grained sand, wet, olive gray,
estimated <5% shell fragments, no HCI
reaction, homogenous structure, highly
weathered shell fragments 7SM

i
227.5 - 232.0 ft: SILTY SAND, fine
grained sand, wet, olive gray, weak
HCI reaction, homogenous structure

SM

-122.5

-127.0-
232.0 -242.5 ft: SILTY SAND, fine
grained sand, wet, brownish gray,
estimated <5% shell fragments,
homogenous structure, fresh to
moderately weathered shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

SM

-235-

(continued)
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233.5 - 238.5 It:
increase in
drilling fluid,

237.0 ft: Changes to olive gray, no HCI density relative to

reaction drilling earlier in
day, possibly
associated with

-S-31, SPT an increase in silt
M .- 14+10+11 in drilling fluid

REC=18', 100% (continued)

-240-

242.5 242.5 - 250.0 ft: SANDY ELASTIC , 137.

SILT, fine grained sand, wet, olive
gray, weak HCI reaction, firm,
homogenous structure S-32, SPT 243.5 -248.5 ft:

6+8+10 drillers flushed
4E0=18 100% drilling fluid out

245-- of hole using
water in
preparation of
grouting boring

MH I /cavity following
y 1last sampling

.247.0 It: Changes to estimated5% -interval
shell fragments, no HCI reaction -highly
weathered shell fragmentK"' I- -

S-33, SPT
6+8+12
REC=18", 100%

.. 250.0- -145.0 - - -250- _____ _____________

20 Bottom of Boring at 250.0 ft.
NOTE: Please refer to original field log for end of day groundwater observation depths

Boring backfilled by means of tremie pipe with cement/bentonite grout up to a depth of 100 ft. While pulling casing, base of rig
Wpulled off of truck bed.
(L

W Additional Remarks
"8.5- 98.5 ft: advanced 5" OD casing using 140 lbs auto hammer. At 25 ft inside the casing, driller began to advance 4 3/4" OD
i< tricone roller bit (to clean out the plug they got while driving the casing); the roller bit got clogged at 30.5 ft with clay; driller cleaned
W off the bit and continued cleaning the casing to a depth of 63.5 ft, lost mud/drilling fluid at 63.5 ft. Continued to advance 5" OD
<casing to 64 ft. Driller cleaned out casing using 4 3/4" OD tricone roller bit to a depth of 73.35 ft, lost drilling fluid at 73.5 ft (- 50
z gallons), driller advanced 5" OD casing to a depth of 74 ft.

074 - 79 ft: Driller emptied 150 gallons of mud tub and filled the tub with 150 gallons of clean water. While lowering 4 3/4 OD
tricone roller bit, bit got clogged with clay, driller cleaned bit and rods. Driller advanced 4 3/4" OD tricone roller bit to a depth of

978.5 ft, advanced 5"D OD casing to a depth of 79 ft. Schnabel personnel switched from K. Bell to P. Patrick.
U.
U-

-79 - 85 ft: Driller advanced 3 3/4" OD tricone roller bit to a depth of 83.5 ft. Driller advanced 5" OD casing to a depth of 84 ft.
WDriller advanced 4 3/4" OD tricone roller bit to a depth of 88.5 ft. Grinding at 85 ft (smooth drilling).

0
<o85 - 93.5 it: Driller advanced 5" OD casing to a depth of 89 ft. Driller introduced clean water into hole via hose connected to water

0 tank in order to more clearly see if mud is being lost. Driller advanced 4 3/4" OD tricone roller bit to a depth of 93.5 ft. Lost water in
'0 hole. Driller added one bag of bentonite into tub, drilling mud is gray. Driller added an additional bag of bentonite to 150 gal tub.

993.5 ft: Driller advanced 5" OD casing to a depth of 94 ft. Drillers advanced 4 3/4" OD tricone roller bit to a depth of 98.5. Marsh

z funnel test performed on mud = 58 sec drilling fluid. Drillers advanced 5"OD casing to a depth of 99 ft. Changed drill bit from 4 3/4"
0OD tricone roller bit to 3 1/2" OD tricone roller bit.
I-

WI
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered • 7/24 9:02 AM 7.5' 7.5' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day 7/25 7:30 AM 5.5' 14.5'

Method: 6-1/4" I.D. Hollow Stem Auger Start of Day 7/28 8:20 AM 8.0' 14.5' ---
3-1/2" O.D. Tri-cone Roller Bit,
6" O.D. Tri-cone roller bit Completion 1 7/28 11:24 AM 2.7' 14.5' 100.0'

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/24/08 Finished: 7/28/08

Easting: 960931.9 ft Northing:219268.2 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 10.6 (ft) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) TUM DEPTH J DATA

0.0 - 2.0 ft: FILL, sampled as sandy
lean clay with gravel, fine to medium
grained sand, moist, brown, estimated
15 - 25% crushed stone, no HCI
reaction

FILL IxS-1, SPT
3+4+7
REC=1 1", 61%

4
2.0

4.5

7.0-

8.8

9.5

12.5

17.5

2.0 - 4.5 ft: FILL, sampled as poorly
graded sand, medium to coarse >,•
grained sand, subangular particles,
moist, orangish red and orangish
brown, contains a 2 inch layer of',iity
sand , fine sand, moist, darkgray st
< 5% coarse sand size fresh.shellf,'\fragments at 3.8 ft, strong HCI"',,
reaction (with shells), no Hi•Ereactiomn•
(with soil) z/( N" " I
4.5 - 7.0 ft: FILL, sampledýas.silty)
sand, medium grained sandN, "
subangular particles, moist, orangish
brown, estimated <5% crushed stone,
no HCI reaction, lensed, 1 inch pocketsf•
of lean clay), light gray, moist /

FILL

SM

7.0 - 8.8 ft: SILTY SAND, medium
" grained sand, rounded particles, wet,

orangish brown with bands of light\1 gray, no HCI reaction
8.8 - 9.5 ft: SANDY LEAN CLAY,
medium grained sand, rounded
particles, wet, light gray, no HCI
reaction, soft

CL

8.6 -

6.1

3.6 -

1.8 _

1.1

-1.9

-6.9

5-

10-

15-

S-2, SPT
1+6+7
REC=1 1", 61%

SM

9.5 - 12.5 ft: SILTY SAND, medium to
coarse grained sand, rounded

-gparticles, wet, orangish brown and light
ray, no HCI reaction h

S-3, SPT
5+7+7
REC=17", 94%

S-4, SPT
1/12+1"
REC=9", 50%

S-5, SPT
1/12+2"
REC=5", 28%

S-6, SPT
4+4+2
REC=14", 78%

S-7, SPT
4+4+7
REC=15", 83%

0.0 ft: Advanced
6 1/4" ID HSA to
14.5 ft. At 0.0 to
2.5 ft interval: rig
chatter from 0.3
to 2.0 ft, brown
cuttings.
Changes as
noted below. See
end of boring log
for addtional
remarks
3.0 - 3.3 ft: Rig
chatter
5.0 - 7.5 ft:
Uniform drilling
resistance,
smooth drilling

7.5 - 10.0 ft: light
brown cuttings
7.5 - 8.8 ft: Jar
labeled as S-4A
8.8 - 9.0 ft: Jar
labeled as S-4B

14.5 ft: Switch to
3 1/2" OD tricone
roller bit (mud
rotary) and
advanced to 23.5
ft, mix one bag of
bentonite with
125 gallons of
water to make
drilling fluid
14.5 ft: uniform
drilling
resistance,
smooth drilling,
liaht aray drillino

12.5 - 17.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, rounded particles, wet,
gray, estimated 15 - 25% shell
fragments, coarse sand to fine gravel
size fresh to moderately weathered
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil)

7SP-SM

17.5 - 22.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
subrounded particles, wet, dark gray,
estimated <5% shell fragments, coarse
sand to fine gravel size fresh to highly
weathered shell fragments, weak HCI

SP 7
liaht gray drilling

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

reaction (with shells), no HCI reaction
(with soil)

fluid.

SP

22.0

27.0

31.0

37.0

41.0

43.5

22.0 - 27.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size highly
weathered shell fragments, strong HCI
reaction (with shells), weak HCI SP-SM
reaction (with soil)

-11.4 -

7m

-16.4 -
27.0 - 31.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated 5 - 10% fine
gravel, estimated 5 - 10% shell
fragments, fine gravel as cemented
sands, coarse sand to fine gravel size
fresh to highly weathered shell
fragments, strong HCI reaction (with •
shells and soil), moderate to strong
cementation

\SM

- 25-

-30-

- 35 -

31.0- 37.0 ft: SILTY SAND, fMr~e/ , ..
grained sand, moist, olive gray,/.
contains mica, weak HCI reaction

SM

37.0 - 41.0 It: SILT, moist, olive gray,
contains mica, estimated <5% shell
fragments, firm, coarse sand size
highly weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil) ML

41.0 - 43.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction T -

SM

-20.4 -

7

I
K

S-8, SPT
3+9+12
REC=18", 100%

S-9, SPT

6+32+50
REC=18", 100%

UD-1, UNDIST
REC=24", 100%

S-10, SPT
3+6+11
REC=18", 100%

S-11, SPT
6+9+9
REC=18", 100%

UD-2, UNDIST
REC=24", 100%

S-12, SPT
5+7+11
REC=18", 100%

-26.4 -

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

23.5 - 28.5 ft:
switched to 6"..
OD tricone bit
and reamed to
28.5 ft, greenish
gray fluid during
reaming

28.5 ft:
Advanced 6"OD
tricone bit to 100
ft. 28.5 to 33.5 ft
interval difficult
drilling from 29 ft
30.5 ft, olive gray
fluid, thinned
fluid by adding
water
31.5 - 33.5 ft:
pushed pitcher
sampler: 24",
24" recovery
33.5 - 38.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

41.5 - 43.5 if:
pushed pitcher
sampler: 24",
24" recovery

- 40 -

-30.4 -

-32.9 I
43.5 - 47.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand size moderately weathered shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil)

45-
SP-SM

(continued)
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Calvert County, Maryland Schnabel No.: 06120048
Bechtel Job No. 23257 Sheet: 3 of 5

B-771 I
F I

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA

I - I ~2-t 1-
4+I .U 47.0 - 51.5 ft: SILTY SAND, fine

grained sand, moist, olive gray,
contains mica, estimated 5 - 10% shell
fragments, coarse sand to fine gravel
size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

-OQ,=I.

SM

- 50

51.5

53.5

57.0

61.0

67.0

-40.951.5 - 53.5 ft: POORLY GRADED

SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica, SP-SM: .
contains shell fragments, weak HCI
reaction, highly weathered shell-fragments X
53.5 - 57.0 ft: SILTY SAND, fine

grained sand, moist, olive gray,
contains mica, estimated <5% shellfragments, coarse sand size highly S
weathered shell fragments, strong HCl ,,.

reaction (with shells), weak HCi
reaction (with soil)

57.0 - 61.0 ft: SILT, moist, olive gray,contains mica, strong HCI reaction--,

61.0 - 67.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, contains shell
fragments, weak HCI reaction, coarse
sand size, highly weathered shell
fragments

63.5 ft: Changes to estimated <5%
shell fragments, coarse sand size SM
moderately weathered shell fragments,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

L,"IP

-42.9

-55

-46.4 -

58.5 - 61.5 ft:
thinned drilling
fluid by adding
water- 60

-50.4 -

- 65

-56.4 -
67.0 - 81.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

61.5 ft: flushed
boring to remove
settled cuttings
61.5 - 63.5 ft:
pushed pitcher
sampler: 24",
24" recovery

68.5 - 71.5 Ift:
thinned drilling
fluid by adding
water

ML

71.5 - 73.5 ft:
pushed pitcher
sampler: 24", 24"
recovery

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-77'hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

7+9+11
REC=18", 100%

-75--

ML

8-19, SPT
8+8+11
REC=18", 100%

-80--

81.0 -70.4-81.0 - 91.0 ft: SILT, moist, olive gray,

contains mica, weak HCI reaction, firm ' UD-6, UNDIST PP = 4.50 tsf 81.5 -83.5 f:
REC=24", 100% PP = 4.50 tsf pushed pitcher

PP = 4.50 tsf sampler: 24",
24" recovery

S-20, SPT
9+10+11
REC=18", 100%

85-

ML

S-21, SPT
7+9+11
REC=18", 100%

-- 90

a.91.0 - -8.

LU 91.0 - 100.0 ft: SANDY SILT, fine -80.4
H grained sand, moist, olive gray, UD-7, UNDIST PP = 450 tsf 91.5 - 935 if:
< contains mica, weak HCI reaction, firm REC24", 100% PP = 4.50 tsf pushed pitcher

PP = 4.50 tsf sampler: 24", 2.
Urecovery

U( S-22,.SPT
- 8+10+12

REC=18", 100%
C,,

0 .95-

ML

0 S-23, SPT
0 9+10+12

>,L

SREc=18, 100%

S100.0- -89.4- - 100-

(/C
H



TEST Project: CCNPP Subsurface Investigation Boring Number: B-771
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

bottom ot Bonng at 1UU.U 11.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

Additional Remarks
71.5 - 78.5 ft: Cuttings contain silt and coarse sand sized shell fragments
78.5 - 81.5 ft: Cuttings contain coarse sand sized shell fragments, thinned drilling fluid by adding water and removing cuttings from
mud tub, pumped out all fluid in mud tub, mixed one bag of bentonite with 125 gallons of water to make new mud, circulated mud
through boring to clear cuttings

Please refer to original field log for End of Day groundwater observation depths

m4oA

0

0

0i

w

I-

U,

M

L)

(n

0

0

LL

w

0

F-



- TEST Project: CCNPP Subsurface Investigation Boring Number: B-772hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 5

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered • 7/29 8:38 AM 7.5' 7.5' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Track ATV); AWJ Rods Start of Day 7/30 8:00 AM 4.0' 24.0'

Method: 6-1/4" I.D. Hollow Stem Auger Completion 7/30 10:00 AM 3.2' 24.0' 53.7'
3-1/2" O.D. Tn-cone Roller Bit,
6" O.D. Tri-cone Roller Bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/29/08 Finished: 7/30/08

Easting: 960876.1 ft Northing:219323.9 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 10.6 (ft) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) Mft) TUM DEPTH I DATA

____ ______________________ ___ ___ UMEPTJ

0.2 -\0.0 - 0.2 ft: Topsoil, organics, grass /-

0.2 - 2.0 ft: FILL, sampled as sandy
lean clay, fine to medium grained sand,
subangular particles, moist, brown,
estimated 5- 10% crushed stone, no

\HCI reaction T2.0

7.0

12.5

17.0

FIILL

FILL

2.0 - 7.0 ft: FILL, sampled as silty
sand, medium to coarse grained sand
subangular particles, moist, orangish
brown, estimated <5% fine gravel-,-ý)
estimated <5% crushed stone'no HCtI-
reaction

81.4

- 8. -

S-1, SPT
2+4+5
REC=12",

S-2, SPT
5+14+19
REC=15",

S-3, SPT
4+8+7
REC=15",

S-4, SPT
woh+l+l
REC=16",

67%

83%

83%

89%

7.0- 12.5 ft: SILTY SAND, medium to
coarse grained sand, subangular

- particles, wet, orangish brown, no HCI
reaction, contains a 2 inch layer of
SANDY LEAN CLAY (CL), medium
sand, moist brown at 8.1 ft

SM
10.0 ft: Changes to medium grained
sand, subrounded particles, estimated
<5% fine gravel

12.5 - 17.0 ft: SILTY SAND, medium
grained sand, wet, gray, estimated 5 -
10% fine gravel, estimated <5% shell
fragments, strong HCI reaction,
moderate cementation, coarse sand to
fine gravel size moderately to highly
weathered shell fragments, fine gravel SM
as cemented sand

3.6 -

-5-

-10-

-15-

0.0 ft: Advanced
6 1/4" ID HSA to
to 9.0 ft. at 0.0 to
2.5 ft interval bit
chatter/auger
grinding from 0.0
to 5 ft, brown
cuttings,
changes as
noted below, see
end of boring log
for addtional
remarks.
2.5 ft: Uniform
drilling
resistance,
smooth drilling

7.5 - 9.0 ft:
orangish brown
cuttings

9.0 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 38.5
ft, mixed one bag
of bentonite with
125 gallons of
water for drilling
fluid
9.0 ft: uniform
drilling
resistance,
smooth drilling,
brown drilling
fluid
13.5 - 18.5 fit:
brownish gray
fluid

1.9

S-5, SPT
1+2+1
REC=I 1", 61%

S-6, SPT
9+10+11
REC=18", 100%

S-7, SPT
2+6+9
REC=11", 61%

-6.4 -
17.0 - 22.5 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, estimated <5% shell
fragments, coarse sand to fine gravel
size, highly weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

SP

L S.,J.11 I I
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-772
hnabe BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

SP

22.5

27.0

32.5

37.0

41.5

43.5

22.5 - 27.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% fine

- gravel, estimated <5% shell fragments,
strong HCI reaction, fine gravel as
cemented sands, fine gravel size

- highly weathered shell fragments, SP-SM
weak to moderate cementation

27.0 - 32.5 ft: SILTY SAND, fine /
grained sand, moist, dark gray,
estimated <5% fine gravel, estimated
<5% shell fragments, strong HCI
reaction, fine gravel as cemented
sands, coarse sand to fine gravel sized
fresh to highly weathered shell
fragments, moderate to strong -SM
cementation

32.5 - 37.0 ft: POORLY,'GRADED)
SAND WITH SILT, fine grained,sand
moist, olive gray, contains micano
HCI reaction

SP-SM

37.0 - 41.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm

ML

41.5 - 43.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, no HCl reaction SM

-11.9

S-8, SPT
8+10+16

-16.4 -

-21.9

-26.4 -

- 25 -

- 30 -

-35-

-40 -

45 -

S-9, SPT
25+50/3"
REC=8", 83%

18.5 - 23.5 if:
drilling fluid
cuttings contain
coarse sand
sized cemented
sands
(continued)

28.5 - 33.5 ft:
Uniform drilling,
smooth drilling
despite high blow
counts, drilling
fluid cuttings
contain coarse
sand sized
cemented sands
and coarse sand
size fresh shell
fragments

33.5 - 38.5 ft:
olive gray fluid,
drilling fluid
cuttings contain
coarse sized
fresh shell
fragments

38.5 ft: switched
to 6" O.D. tricone
roller bit and
advanced to 58.5
ft, reamed hole

41.5 - 43.5 ft:
pushed pitcher
sampler 24", 24
recovery
41.5 ft:
Advanced 6" OD
tricone bit:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

S-10, SPT
4+6+8
REC=18", 100%

S-11, SPT
7+8+9
REC=18", 100%

UD-1, UNDIST
REC=24", 100%

S-12, SPT
4+8+11
REC=18", 100%

-30.9

-32.9 I
PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

43.5 - 56.0 if: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel
size moderately weathered shell
fragment, strong HCI reaction (with
shells), weak HCI reaction (with soil),
contains 0.25 inch of organics (wood)
at 44.4 ft

SM
11

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-772
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 5

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOLI ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

-4-

48.5 fIt: Changes to estimated 5 - 10%
shell fragments, fresh to moderately
weathered shell fragments

51.5 ft: Changes to estimated <5%
shell fragments, moderately weathered
shell fragments, strong HCI reaction
(with shells and soil)

53.5 ft: Changes to estimated 5 - 10%
shell fragments, contains a 1.5 inch
layer of POORLY GRADED SAND
(SP) fine to medium sand at 52.6 ft,
coarse sand to fine gravel size fresh to
highly weathered shell fragments,
strong HCI reaction (with shells), weak

-\HCI reaction (with soil)

- 50 -

- 55 -

56.0

58.5

62.5

67.5

56.0 - 58.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reactioi

I, I
58.5 - 62.5 ft: SILT WITH SANb'Dfire
grained sand, moist, olivegray-•,
contains mica, strong HQl'readti.n,
firm

S-13, SPT
7+8+ 12
REC=18", 100%

UD-2, UNDIST
REC=13.5", 56%

S-14, SPT
4+8+12
REC=18", 100%

UD-3, UNDIST
REC=24", 100%

S-15, SPT
9+10+ 11

REC=18", 100%

S-16, SPT
6+7+11
REC=18", 100%

S-17, SPT
8+10+12
REC=18", 100%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

48.5 ft: removed
cuttings from
mud tub, added
75 gallons of
water and half a
bag of bentonite
to make drilling
fluid
51.5 - 53.5 ft:
pushed pitcher
sampler 24",
13.5" recovery,
sample placed in
jar and labeled
as UD-2

56.5 - 58.5 ft:
pushed pitcher
sampler 24", 24"
recovery
56.5 ft: switched
to 3-1/2" OD
tricone roller bit
and advanced to
100 ft. 56.6 to
63.5 interval,
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

68.5 - 70.0 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

- 60 -

62.5 - 67.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, fine gravel size moderately
weathered shell fragments, strong HCI
reaction (with shells), weak HCl
reaction (with soil) - 65 -

67.5 - 77.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction

- 70 -

5 S-18, SPT
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B772
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

VSchnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SM

77.0

87.0

77.0 - 87.0 ft: SILT, moist, olive gray,
contains mica, strong HCI reaction,
firm

83.5 ft: Changes to weak HCI reaction

-66.4

-75-

- 80 -

- 85 -

- 90 -

- 95 -

zi

5+6+8
REC=18", 100%

S-19, SPT
7+8+9
REC=18", 100%

S-20, SPT
9+10+14
REC=18", 100%

S-21, SPT
7+8+9
REC=18", 100%

S-22, SPT
8+10+11
REC=18", 100%

S-23, SPT
9+10+12
REC=18", 100%

73.5 ft: Circulate
drilling fluid to
remove cuttings
that settled
overnight

83.5 -(85.0 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

93.5 - 98.5 ft:
thinned drilling
fluid by adding
water

-76.4 -
87.0- 100.0 ft: SANDY sllTde
grained sand, moist, olive gray(
contains mica, weak HCI reaction, firm

98.5 fl: Changes to strong HCI reaction

ML

z
0
U)

7
1 U(M[ , _____ -t5U 4- ' I UU

-•Y.4 
1 UU
,_v

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-772
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS fREMARKS
(ft) (ft) TUM DEPTH I DATA

Bottom ot boring at 1UU.U it.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
NOTE: Negative groundwater depth denotes water level above ground surface (i.e. "negative depth"), but does not necessarily
imply artesian conditions.
Additional Remarks
41.5 ft: Attempt to lower pitcher sampler, but rods got hung up at about 11.0 ft, attempt to clear augers with 6" OD tricone bit with
no success, advanced 6 1/4" ID HSA to 24 ft to case off the zone where the pitcher sampler was getting hung up, thinned drilling
fluid by adding water, reamed boring with 6" OD tricone bit to 41.5 ft Please refer to original field log for End of Day groundwater
observation depths.

oA

uI-

n.

I-

Z

I
C)
U)

0.

0

F-)
W -

0-



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 9
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved
Contractor Foreman: M. Lark Encountered _ 7/24 7:00 AM 5.0' 4.0' ---
Schnabel Representative: W. Bradfield

Equipment: Diedrich D-50 (Track ATV); AWJ Rods Start of Day V 7/28 8:20 AM 6.5' 9.0'

Method: 4-1/4" ID. Hollow Stem Auger, Start of Day V 7/29 7:20 AM 0.4' 9.0' ---
3-1/2" O.D. Tri-cone roller bit

Completion • 7/30 8:45 AM 8.4' 9.0' ---
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/24/08 Finished: 7/30/08

Easting: 961045.9 It Northing:219241.3 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 7.9 (ft) Total Depth: 165.0 ft ___

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA4;]

0.3 0.0 - 0.3 ft: Rootmat and topsoil

0.3 - 2.0 ft: FILL, sampled as clayey
sand with gravel, fine to coarse grained
sand, subrounded to subangular
particles, moist, orangish brown with
light brownish yellow, estimated 15 -
25% crushed stone, estimated <5% /
roots, no HCI reaction, coarse sand
crumble, fine gravel fracture

FILL

2.0

4.5

7.0-

9.5

11.2

12.0 -

2.0 - 4.5 ft: PROBABLE FILL, sampled
as clayey sand, fine to med iumgraihed-r
sand, moist, light brownish yello*'wiittt"i
bands of light orangish brown,-,,,
estimated <5% grass, ro6ndedJfine -.
gravel, alternating coloffrs m 0.•1 -

\ 0.5 ft, with 0.13 - 0.5 inc4hitnk I•'yer of
sandy clay, fine sand, moist~liight gray,

stratified

4.5 - 7.0 ft: PROBABLE FILL, sampled
as clayey sand, fine to medium grained
sand, wet, light gray, no HCI reaction,
stratified 0.5 inch with bands of light
brownish yellow and light orangish'
colors

7.6

5.9 -

3.4

0.9 -

-1.6

S-2, SPT
2+3+5
REC=15.5", 86%

S-1, SPT
2+7+8
REC=8", 44%

FILL

7.0 - 9.5 ft: PROBABLE FILL, sampled
as clayey sand, fine to medium grained
sand, wet, light yellowish brown with
mottles of light orangish brown, no HCI
reaction, light gray, sandy lean clay
pockets 0.25 - 0.5 inch thick

-5-

to-
10

S-3, SPT
1+1+1
REC=18", 100%

0.0 - 2.5 ft:
advanced 4 1/4"
ID HSA to 9 ft
0.0 - 2.5 ft:
uniform drilling
resistance,
smooth drilling,
minor grinding on
fine gravel,
orangish brown
cuttings;
changes as
noted below, see
end of boring log
for additional
remarks.
2.5 - 5.0 ft: light
brown cuttings
5.0 - 7.5 ft: driller
advanced in 1st
gear to maintain
borehole
integrity, light
yellowish brown
cuttings

7.5 - 9.0 ft: light
brownish gray
cuttings

9.0 ft: pulled out
4 1/4" ID HSA,
installed 6" ID
PVC casing into
borehole and
grouted annulus
9.0 ft: switched to
3 1/2" OD tricone
roller bit (mud
rotary) and
advanced to 165
ft, mud mix:
501bs bentonite
powder to 100
gallons of water
9.0 - 10.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

FILL

9.5 - 11.2 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained
sand, subrounded particles, wet, gray, SP-SM
no HCI reaction, homogenous
structure, coarse sand crumbles

S-4, SPT
WOH+18
REC=15", 83%

S-5, SPT
WOH+1+12
REC=9", 50%

S-6, SPT
5+17+27
REC=13", 72%

11.2 - 12.0 ft: SILTY SAND, fine to
coarse grained sand, angular to
subrounded particles, wet, light gray
with streaks of white, estimated 15 -
25% cemented sands, estimated 5 -
10% shell fragments, no HCI reaction,
medium to coarse sand sized,
moderate to highly weathered shell
fragments, with fine gravel and some
medium to coarse sand cemented
ands or shells

SM

SM

-3.3

-4.1 -

x
12.0 - 15.9 ft: SILTY SAND, fine to
coarse grained sand, angular to

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 9

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH DATA
TESTS REMARKS

15.9

19.5

24.5

29.0

34.0

subangular particles, light gray with
streaks of white, estimated 30 - 45%
shell fragments, estimated 30 - 45%
cemented sands, angular fine gravel,
medium to coarse sand and fine gravel
size fresh to highly weathered shell
fragments,- coarse to fine gravel size
cemented sand, strong HCl reaction
(with shells), no HCI reaction (with
soil), strong HCI reaction (with

cemented sands), moderate to strong
cementation

5.0 ft: Changes to contains fine to
oarse gravel

SM

SP-SM

-8.0 -

S-7, SPT
15+6+6
REC=16", 89%

S-8, SPT
5+12+19
REC=18", 100%

15.9 - 19.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray with
streaks of white, estimated 5 - 10%
shell fragments, medium to coarse
sand size highly weathered to fresh
shell fragments, strong HCI reaction
(with shells), no HCI reaction (with soil)

19.5 - 24.5 ft: SILTY SAND, fine to
medium grained sand, moist, gray with
streaks of white, estimated 5 - 10%
shell fragments, estimated 5 - 10% I
cemented sands, weak cementation,
moderate to highly weathered shellý.
fragments, fine gravel sized cermrnted
sands, strong HCI reaction (witth'
shells), weak HCI reaction (withtsoil
and cemented sands)

-11.6

1. -
-16.6

20-

10.0 - 11.2 ft: jar
labeled as S-5A
11.2 - 11.5 ft: jar
labeled as S-5B
11.5 ft: harder
drilling with slight
rig chatter, light
brownish gray
drilling fluid
11.8 ft: softer
drilling, uniform
drilling resistance
12.5 - 15.0 ft:
intermittent hard
and soft drilling
with rig chatter
light gray drilling
fluid
15.0 - 15.9 ft: jar
labeled as S-7A
15.0 - 19.0 ft:
uniform
resistance,
smooth drilling
15.9 - 16.5 ft: jar
labeled as S-7B
19.5 - 20.0 ft:
slightly harder
drilling with rig
chatter
20.0 - 25.0 ft:
uniform drilling
resistance,
smooth drilling

26.8 - 27.4 ft:
slightly harder
drilling with rig
chatter

30.0 - 35.0 ft:
smooth drilling,
uniform drilling
resistance

24.5 - 29.0 ft: CLAYEV'SAND find to
medium grained sand, molstugrtay with
streaks of white, estimated 52`140%
shell fragments, estimated <5%
cemented sands, weak cementation,
moderate to highly weathered shell
fragments, coarse sand to fine gravel
sized cemented sands, strong HCI
reaction (with shells and cemented SC
sands), weak HCI reaction (with soil)
25.8 ft: Changes to estimated 30 - 45%
shell fragments

29.0 - 34.0 ft: SILTY SAND, fine
grained sand, moist, dark grayish
green with speckles of light brownish
white, estimated <5% shell fragments,
coarse sand to fine gravel sized highly
weathered to fresh shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)

SM

25-

"100%

-21.1 -

30-

5", 92%

-26.1 -
34.0 - 38.5 ft: SANDY SILT, fine to
medium grained sand, moist, grayish
green, weak HCI reaction, firm,
homogenous structure

ML

(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING
(ft) TUM DEPTH I DATA

38.5 - 44.0 ft: SILTY SAND, fine to
medium grained sand, moist, grayish
green with speckles of light brownish
white, estimated <5% shell fragments,
homogenous structure, medium to
coarse sand sized fresh to moderately
weathered shells, strong HCI reaction
(with shells), no HCI reaction (with soil)

-40-

44.0 - o44.0 - 49.0 ft: SILTY SANDrfine'to

medium grained sand, wet grayishN'
green with speckles of/v/ihte estim-Nated
5 - 10% shell fragments-, ntains/
mica, medium sand to fine gravel sized
shell fragments, fresh to highly"
weathered shell fragments, strong HCI
reaction (with shells), weak HCI
reaction (with soil)

w

' 49.0
,- 49.0 - 54.0 ft: SILTY SAND, fine

grained sand, moist, olive gray with
streaks of white, estimated <5% shell

Ufragments, moderately to highly
weathered shell fragments, strong HCI
reaction (with shells), weak to strong
HCI reaction (with soil)

0

,4-

>,

0 54.0
54.0 - 59.0 ft: SILTY SAND, fine

Z
grained sand, moist, olive gray with

0speckles of white, estimated <5% shell
fragments, contains mica, highly

Wweathered shell fragments, strong HCI
(continued)

36.1 -

-45.

!EC=18", 100%

ý-13, SPT
+2+3
:EC=I 7", 94%

;-14, SPT
+4+6
REC=18", 100%

45.0 - 50.0 ft:
light grayish
green drilling
fluid

-41.1 -

- 50 -

1A 1

, SPT
L .1.



Project: CCNPP Subsurface Investigation Boring Number: B-773
Calvert County, Maryland Schnabel No.: 06120048
Bechtel Job No. 23257 Sheet: 4 of 9

MATERIAL DESCRIPTION SYMBOL~ ELEV
SYBO (ft)

STRA
TUM

SAMPLING

DEPTH DATA
TESTS REMARKS

reaction (with shells), weak to strong
HCI reaction (with soil)

+7
C=18", 100%

3, SPT
+6
>=18", 100%

59.0 - 74.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
homogenous structure

60.9 ft: Changes to with streaks of
white, estimated <5% shell fragments,
highly weathered shell fragments,
strong HCI reaction (with shells)

65.0 ft: Changes to fine gI.in.eqsnd,
moist, olive gray, contains mica •weak
HCI reaction, homogenous structure

- 60 -

- 65 -

60.0 - 65.0 ft:
clumps of fine
silty sand, fine to
medium sand
and medium
sand sized shell
fragments

y

18", 100%

SPT

18",111%

70 4o

74.0 ;R 1
74.0 - 94.0 ft: SANDY ELASTIC SILT,
fine grained sand, moist, grayish
green, contains mica, strong HCI
reaction, hard, homogenous structure

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773
hnabe BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 9

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

80.0 ft: Changes to weak HCI reaction

MH

- 80 -

- 85 -

- 90 -

- 95 -

7m

REC=18", 100%

S-20, SPT
4+7+8
REC=18", 100%

S-21, SPT
4+5+7
REC=18", 100%

S-22, SPT
REC=18", 100%

S-23, SPT
7+7+9
REC=18", 100%

75.0 - 80.0 ft:
greenish gray
drilling fluid,
cuttings consist
of clumps of fine
sandy silty /silty
sand, fine to
medium sand
and few medium
sand sized shell
fragments
(continued)

85.0 - 90.0 ft:
cuttings contain
large clumps
(1-3") of fine
sandy silt, fine to
medium sand
and some
medium sand
sized shell
fragments

90.0 - 95.0 ft:
cuttings contain
clumps of fine
sandy silt/silty
sand, fine to
medium sand
and medium
sand sized shell
fragments

7

94.0 -86.1 -
94.0 - 99.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
lensed, with 0.25 - 0.5 inch pockets of
FINE SANDY SILT (ML)

SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773
h a e BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 6 of 9

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) 

(ft) TUM DEPTH I DATA _

SM

99.0

108.5

114.0

99.0 - 108.5 1f: SILTY SAND, fine
grained sand, moist, olive gray with
speckles of white, estimated <5% shell
fragments, contains mica, weak HCI
reaction, homogenous structure, fine
sand sized moderately to highly
weathered shell fragments, difficult to
differentiate HCI reaction between soil
and shell fragments

105.0 ft: Changes to highl~y'-%W~eathered
shell fragments, strong~Htl reat~ic~n
(with shells), weak HCI rea&ioneý4ith
soil) V

rSM

-91.16

-100.6

-100-

-105-

-110-

-115-

7S-24, SPT
5+8+11
REC=18", 100%

S-25, SPT
5+5+7
REC=18", 100%

S-26, SPT
5+5+6
REC=18", 100%

S-27, SPT
5+3+6
REC=18", 100%

100.0 - 105.0 1f:
cuttings contain
fine to medium
sand, clumps of
fine silty
sand/sandy silt
and fine to
medium sand
sized shell
fragments

111.5 - 113.5 ft:
softer drilling,
faster
penetration rate,
greenish gray
drilling fluid

113.5 - 115.0ft:
slightly harder
drilling with
uniform drilling
resistance,
smooth drilling

108.5 - 114.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
homogenous structure

SM

114.0 - 119.0 ft: SILTY SAND, fine to
medium grained sand, wet, olive gray
with speckles of light brownish white,
estimated 5 - 10% shell fragments,
lensed, medium sand to fine gravel
size moderately weathered to fresh
shell fragments, strong HCI reaction

SM 7i
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 7 of 9

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

(with shells), no HCI reaction (with
soil), 0.5 inch pockets of SANDY SILT
(ML)

SM

119.0 -111.1
119.0 - 138.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains mica, no HCI reaction,
homogenous structure

125.0 ft: Changes to fine grrined s-an
weak HCI reaction

135.0 ft: Changes to no to weak HCI
reaction

SM

-120-

-125-

-130-

S-28, SPT
3+3+7
REC=18", 100%

S-29, SPT
3+4+6
REC=18", 100%

S-30, SPT
3+5+8
REC=18", 100%

S-31, SPT
3+5+9
REC=18", 100%

120.0 - 125.0 ft:
cuttings contain
fine to medium
sand and fine to
medium sand
sized shell
fragments, some
< 1" clumps of
fine sandy silt

125.0 - 130.0 ft:
grayish green
drilling fluid

130.0 - 135.0 ft:
greenish gray
drilling fluid,
cuttings consist
of fine to medium
sand with minor
clumps of fine
silty sand/sandy
silt, trace amount
of fine to medium
sand sized shell
fragments

135.0 - 140.0 ft:
grayish green
drilling fluid

7m

0

0M

(I)

-135-

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 8 of 9

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

135.0 - 140.0 ft:
grayish green

SM drilling fluid
(continued)

138.0--3 . -138.0 - 144.0 It: SILTY SAND, fine -1301

grained sand, moist, grayish green with
speckles of white, estimated <5% shell
fragments, contains mica, weak HCI
reaction, homogenous structure, fine to
medium sand sized highly weathered
shell fragments -- -- -140- -

S-32, SPT 140.0 - 145.0 ift:
R=5+6+10 cutting consist of
REC=18", 100% fine to medium

SM - sand sized shell
fragments, trace
small (<3/4")
clumps of fine
sandy silt

144.0 -136.1-
144.0 - 165.0 ft: SILTY SAND, fine
grained sand, moist, grayish green, N "
contains mica, weak HCI reacti A,)
homogenous structure 145-

S-33, SPT
4+7+8

REC=18', 100%

S-34, SPT
4+7+9
REC=18", 100%

w-150--
SM 150 150.0 ft: test

boring completed
to plan depth of
150 ft; upon
completion of

.. boring, reamed
.).to 165 ft with 5"

0 O.D. tricone-i roller bit

U-

0

-,155-
Z
0z
0 .

C_• .

(continued)



TEST Project:
hnabel BORING

Schnabel Englneerlng LOG

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

Boring Number: B-773 ISchnabel No.: 06120048

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING
(if) TUM DEPTH I DATA

+

/ •7 1

Bottom of Boring at 165.0 ft
NOTE: No groundwater measurements taken 7/24 (end of day) or 7/25 (start of day) due to PVC grouting activities.
Upon removal of 4 1/2-ilD.HSA 6" I.D. pvc pipe installed to 9.0 ft as per specification and annular space filled with grout..",.' .>• f/ . ,

Drilling commenced following pvc pipe using 3 1/2" 0.D. tricone roller bit to 165.0 ft.
Upon completion of boring, reamed hole with 5" O.D. tricone roller bit to 165.0 ft to meet specification for downhole geophysical
logging equipment (with 15 ft of overdrill for "rat-hole" to accomodate geophysical probe.
Performed downhole geophysical logging upon completion of ream.

oo



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773A
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 6

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Connelly End of Day 817 6:15 PM 1.0' 8.5' --
Schnabel Representative: K. Bell

Equipment: CME-75 (Truck); AWJ Start of Day 8/8 7:00 AM 2.0' 8.5 --

Method: 6-1/4" I.D. Hollow Stem Auger, End of Day V 8/8 1:45 PM 1.5' 8.5' ---
6" O.D. Tri-cone roller bit

Start of Day 8/11 9:00 AM 6.0' 8.5' 30.0'
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 8/7/08 Finished: 8/12/08 End of Day W 8/11 5:15 PM 1.5' 8.5' ---

Easting:961053ft Northing:219234ft Startof Day V 8/12 7:30AM 10.0' 8.5'

Coordinate System: MD State Plane

Ground Surface Elevation: 8± (ft) Total Depth: 150.0 ft Completion 8/12 2:30 PM 6.0' 8.5'I

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

0.0 - 18.0 ft: POORLY GRADED
GRAVEL WITH SAND, fine to coarse
gravel, angular to subangular particles,
wet, light gray, contains shells, hard,
fine to coarse sand, subrounded to
subangular coarse sand, strong
cementation with gravel, strong HCI
reaction (with soil) <7

-5-

i-

W

0

W

ca

w

U)

,)

W
0o

M

C,

C,0

0.0 ft: see boring
log B-773 for
accurate
lithologic
divisions,
complete
intermediate
descriptions and
additional
remarks;
lithologic
divisions shown
here may not
reflect actual
boundaries

13.0 - 15.0 ft:
pushed pitcher
sample 24", 24"
recovery
13.0 ft: advanced
6" OD tricone
roller bit to 150 ft

GP

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

18.0 -10.1 -
18.0 - 28.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains shells, strong HCI
reaction (with shells), weak HCI
reaction (with soil)

SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773A
eichnabiel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) M (ft) TUM DEPTHI DATA

SM

28.0

37.0

28.0 - 37.0 ft: SANDY SILT, fine
grained sand, moist, olive gray and
grayish green, contains shell
fragments, weak HCl reaction (with
shells), no HCI reaction (with soil)

ML

I
'-20.114.

- 25 -

- 30 -

- 35 -

- 40 -

- 45 -

I

UD-2, UNDIST
REC=15.5", 65%

UD-3, UNDIST
REC=19", 79%

UD-4, UNDIST
REC=24", 100%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

13.0 - 23.0 ft: rig
chatter from 13
to 18 ft (possible
cemented
sands), smooth
drilling from 18
to 19 ft, rig
chatter and hard
drilling from 19 to
20 ft (possible
cemented sand),
smooth drilling
from 20 to 23 ft;
changes as
noted below
(continued)
23.0 - 25.0 fl:
pushed pitcher
sample 24",
15.5" recovery
23.0 - 33.0 ft:
uniform drilling
resistance,
smooth drilling
harder drilling at
26.5 ft, slight rig
chatter at 28 ft
(possilbe shells),
smooth drilling
25 ft to 33 ft, light
gray drilling fluid

33.0 - 35.0 ft:
pushed pitcher
sample 24", 19"
recovery
33.0 - 43.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid

43.0 - 45.0 ft:
pushed pitcher
sample 24", 24"
recovery

-29.1 -
37.0 - 72.0 ft: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains shell fragments, weak
HCI reaction

SM

I
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773A
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering -LOG Bechtel Job No. 23257 Sheet: 3 of 6

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft)(ft) TUM DEPTH I DATAT

63.0 ft: Changes to dark olive gray,
strong HCI reaction

SM

- 50 -

- 55 -

- 60 -

- 65 -

- 70 -

IUD-5, UNDIST
REC=24", 100%

UD-6, UNDIST
REC=24", 100%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

43.0 - 53.0 if:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid, cuttings
observed are
clumpls of silty
sand, fine to
medium sand
(continued)

53.0 - 55.0 ft:
pushed pitcher
sample 24", 24"
recovery
53.0 - 63.0 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid, cuttings
observed are
clumps of silty
sand, fine to
medium sand
and shells

63.0 - 65.0 ft:
pushed pitcher
sample 24", 24"
recovery
63.0 - 73.0 ft:
cuttings
observed are
silty sand, fine to
medium sand

I

72.0 4 + I~F -64.1 -
72.0 - 92.0 ft: SANDY ELASTIC SILT,
fine grained sand, moist, grayish
green, contains mica, weak HCI
reaction

MH
IUD-7, UNDIST PP > 4.50 tsf

REC=24", 100% PP > 4.50 tsf

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-773A
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 4 of 6

DEPTH ELEV STRA SAMPLING TESTS REMARKS
(ft)H MATERIAL DESCRIPTION SYMBOL (ft) TUM DEPTH I DATA

83.0 if: Changes to olive green and
grayish green

- 75 -

80 -

-85 -

-90 -

95 -

-100-

I

I

PP > 4.50 tsf

UD-8, UNDIST
REC=19", 79%

UD-9, UNDIST
REC=21", 88%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

73.0 - 75.0 Ift:
pushed pitcher
sample 24", 24"
recovery
(continued)

83.0 - 85.0 Ift:
pushed pitcher
sample 24", 19"
recovery
83.0 - 93.0 Ift:
olive gray and
grayish green
drilling fluid,
cuttings
observed are
clumps of silty
sand fine sand

93.0 - 95.0 ift:
pushed pitcher
sample 24", 24"
recovery
93.0 - 103.0 ift:
smooth and easy
drilling, olive gray
drilling fluid,
sandy silty fine to
medium sand
cuttings

92.0 -84.1 -
92.0 - 101.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction

I
ML

(continued)
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Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 6
DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(ft) (ft) TUM DEPTH DATA

1[)1 D ,' .-1:1 - qIV I =V 101.0 - 121.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains shells, contains mica, weak
HCI reaction

I

ý'S M
cx

-105-

-110-

-115-

-120-

-125-

I

UD-10, UNDIST
REC=24", 100%

UD-1 1, UNDIST
REC=22", 92%

UD-12, UNDIST
REC=23", 96%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

103.0 - 105.0 ft:
pushed pitcher
sample 24", 24"
recovery
103.0 - 113.0 ft:
smooth drilling

113.0 - 115.0 ft:
pushed pitcher
sample 24", 22"
recovery
113.0- 123.0 if:
silty sand fine to
medium sand
cuttings

123.0 - 125.0 if:
pushed pitcher
sample 24", 23"
recovery
123.0 - 136.0 ft:
dark olive gray
drilling fluid

121.0 -113.1-
121.0 - 134.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction

ISM

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

130.0 it: Changes to fine to medium
grained sand

SM

-130-

-135-

123.0 - 136.0 ift:
dark olive gray
drilling fluid
(continued)

136.0 - 138.0 ift:
pushed pitcher
sample 24", 22"
recovery
136.0 - 148.0 ift:
olive gray drilling
fluid

134.0
134.0 - 150.0 if: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction

-126.1

ML

I
-140-

-145-

UD-13, UNDIST
REC=22", 92%

UD-14, UNDIST
REC=24", 100%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsfI142.1

Bottom of Boring at 150.0 ft.
Boring backfilled with cuttings upon completion.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-774
echnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 8
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: M. Lark
Encountered • 7/30 2:01 PM 13.0' 11.5' ---Schnabel Representative: W. Bradfield

Equipment: CME-75 (ATV); AWJ Rods Start of Day V 7/31 7:48 AM 6.0' 13.5'

Method: 6-1/4" I.D. Hollow Stem Auger Start of Day V 8/1 7:25 AM 6.5' 13.5'
3-1/2" O.D. Tri-cone Roller Bit,
6" O.D. T-cone roller bit Start of Day 8/4 9:15 AM 7.5' 13.5' ---

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/30/08 Finished: 8/7/08

Easting: 961000.5 ft Northing:219196 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 10.1 (it) Total Depth: 150.0 ft

DEPTH 
ELEV STRA SAMPLINGDEtH MATERIAL DESCRIPTION SYMBOL ELEV TRA SAPI TESTS REMARKS

(ft) (ft) TUM IVDEPTH 1 DATA

0.3

2.0-

0.0 - 0.3 ft: Topsoil

0.3 - 2.0 ft: FILL, sampled as clayey
sand with gravel, fine to coarse grained
sand, angular to subrounded particles,
moist, brown with mottles of reddish
brown, estimated 5 - 10% crushed
stone, no HCl reaction, fine to coarse/ r
gravel, rounded to angular gravel, \"
coarse sand crumble, fine to coarse

lravel fracture

2.0- 5.0 ft: FILL, sampled as.p"rly) "
graded sand with clay, mediuKnjgrbini-d
sand, subangular to rounded-particies,
moist, yellowish red with ottles'of
grayish yellow, no HCl1'eaction, coarse
sand fractures -

/

FILL

9.8

- 8.1

-5.1 -

S-1, SPT
2+7+10
REC=15", 83%

5.0 - 7.0 ft: FILL, sampled as clayey
sand with gravel, medium to coarse.
grained sand, rounded to angular
particles, moist, reddish brown, no HCI
reaction, rounded coarse gravel,
coarse sand and gravel fracture,
gravel ius quartzite at top of sample

FILL

7.0

11.5

13.4

14.5

7.0 - 11.5 ft: FILL, sampled as clayey
sand, fine to medium grained sand,
moist, light yellowish brown with bands
of light gray, no HCI reaction, lensed,
clay lense is light gray, 3/4" fine to
medium sandy lean clay pocket @ 8.1

FILL

9.5 ft: Changes to fine to coarse
grained sand, rounded particles, light
red and light brown, interbeds sandy
lean clay interbeds, fine to medium
sand, moist, light gray no HCI reaction,
very soft (I to 3 inch thick)

.1 -

-5-

- 10-

S-2, SPT
6+10+9
REC=13", 72%

S-3, SPT
8+9+7
REC=5", 28%

S-4, SPT
2+7+9
REC=1 1", 61%

0.0 ft: advanced
6 1/4" ID HSA to
13.5 It
0.0 - 2.5 ft: hard
drilling significant
rig chatter, brown
and yellowish
cuttings;
changes as
noted below, see
end of boring log
for addtional
remarks
2.5 - 5.0 ft:
uniform drilling
resistance,
smooth drilling,
yellowish red
cuttings
5.0 - 7.5 ft: very
hard drilling, slow
penetration rate,
significant
grinding, reddish
brown cuttings

7.5 - 10.0 ift:
uniform drilling
resistance,
smooth drilling,
light red cuttings

11.5 - 13.1 ft:
pushed shelby
tube 19", 19"
recovery
11.5 - 13.5 ft: at
13.4 ft, hard
drilling with rig
chatter
13.1 - 13.4 ift: jar
labeled as S-6A
13.4 - 13.7 ft: jar
labeled as S-6B

11.5 - 13.4 it: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, gray with speckles
of white, estimated 5 - 10% shell
fragments, medium sand size
moderately weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)
13.1 if: Changes to estimated <5% I
shell fragments

SP-SM

-1.4

-3.3

-4.4

HIxi
S-5, SPT
1+1+1
REC=9", 50%

UD-1, UNDIST
REC=19", 99%

S-6, SPT
38+50/1.5"
REC=7", 97%

PP = 0.00 tsf
PP = 0.00 tsf
PP = 0.00 tsf

SP-SM

13.4 - 14.5 ft: POORLY GRADED
SAND WITH SILT AND GRAVEL, fine SC
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-774
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering . LOG Bechtel Job No. 23257 Sheet: 2 of 8

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH DATA
TESTS REMARKS

16.5

20.0-

21.5

25.0-

27.0-

to coarse grained sand, angular to
subrounded particles, wet, gray and
light gray, estimated 50 - 100%
cemented sands, estimated 30 - 45%
shell fragments, angular fine to coarse
gravel, coarse sand to coarse gravel
sized cemented sands, medium sand
to line gravel sized moderately
weathered shell fragments, strong HCI
reaction (with shells and cemented
sands), no HCl reaction (with soil),

oderate to strong cementation

14.5 - 16.5 ft: CLAYEY SAND, fine to
coarse grained sand, angular particles,
wet, light gray with mottles of dark
gray, estimated 30 - 45% cemented
sands, estimated 30 - 45% shell
fragments, moderate cementation,
subangular to angular fine to coarse
gravel, coarse sand to coarse gravel
as cemented sands, medium to fine
gravel sized shell fragments, strong
HCI reaction (with cemented shells and
Isand), no HCI reaction (with soil) I

SC

SM

SM

16.5 - 20.0 ft: SILTY SAND, fine to
medium grained sand, wet, gray with•
speckles of white, estimated 15 - 25%\/
shell fragments, medium sand to fine
gravel sized moderately weatheed to
fresh shell fragments, strong H.I O .f-
reaction (with shells), no HC~Ireaction•
(with soil)
18.5 ft: Changes to with(tis-tksof
white, estimated 5 - 10% cemert ed
sands, medium to coarsesan sized
highly weathered shell fragmen s,Lcoarse sand to fine gravel sizec
cemented sands, weak HCI reaction
(with cemented sands), weak to
Moderate cementation
7 F

-6.4

- -9.9 -

-11.4

---14.9--

-16.9 -

L

ý--24.9--

20-

SM

PP = 0.50 tsf
PP = 0.50 tsf
PP = 0.75 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

13.5 ft: switched
to 6" OD tricone
roller bit (mud
rotary) and
advanced to 53.5
ft; 35 lbs
powdered
bentonite to ~
100 gals water
13.5 - 15.0 ft:
very hard drilling
with rig chatter,
light brown
drilling fluid
15.0 - 16.5 ft:
very hard drilling
with rig chatter,
light grayish
white drilling fluid
16.5 - 18.5 ft:
pushed pitcher
sample 24",
16.5" recovery
(bottom 0.5 inch
deformed)
16.5 - 20.0 ft:
uniform drilling
resistance,
smooth drilling,
light gray drilling
fluid
21.5 - 23.5 ft:
pushed pitcher
sample 24"; 23"
recovery
21.5 - 25.0 ft:
hard drilling with
some chatter
25.0 - 27.5 ft:
uniform drilling
resistance,
smooth drilling,
light brownish
white drilling fluid

31.5 - 33.5 ft:
pushed pitcher
sample 24"; 23"
recovery

20.0 - 21.5 ft: SILTY SAND, fine to
medium grained sand, moist, gray with
streaks of white, estimated 15 - 25%
shell fragments, estimated <5%
cemented sands, weak cementation,
highly to moderately weathered shell
fragments, coarse sand sized
cemented sand, strong HCI reaction
(with shells), weak HCI reaction (with
emented sands)

F

21.5 - 25.0 ft: SILTY SAND WITH
GRAVEL, fine to coarse grained sand,
angular to subangular particles, moist,
gray with mottles of white, estimated
30 - 45% shell fragments, estimated 30
- 45% cemented sands, coarse sand to
coarse gravel cemented sands,
medium sand to fine gravel size highy
weathered shell fragments, strong HCI
reaction (with shells and cemented
sands), weak HCI reaction (with soil),
coarse sand to coarse gravel and
some medium sands are either
cemented sands or shell fragments,
weak to strong cementation
23.5 ft: Changes to with streaks of

hite

- 25 -

- 30 -

- 35 -

SM

PP = 3.50 tsf
PP = 3.50 tsf
PP = 4.00 tsf

25.0 -27.0 ft: SILTY SAND, fine to
medium grained sand, moist, grayish
green with streaks of light brownish35.0--h r ORAlV

white estimated 15 - 25% shell 1.1 1 1 1

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(ft) (ft) TUM DEPTH I DATA
fragments, estimated <5% cemented
sands, light brownish white and white
shell fragments, medium to coarse
sand sized highly to moderately
weathered shell fragments, fine gravel
sized cemented sands, strong HCI
reaction (with shells), weak HCI
reaction (with cemented sands and
•oil)

SM

38.4

39.5

41.5

51.5

27.0 - 35.0 ft: SILTY SAND, fine
grained sand, moist, gray with streaks
of white, estimated 5 - 10% shell
fragments, medium to coarse sand
sized highly to moderately weathered
shell fragments, weak HCI reaction
(with shells), strong HCI reaction (with
shells), contains 1 "thick lense of
SANDY SILT (ML), fine sand, gray,
very soft at 28.1
29.5 ft: Changes to fine to medium
grained sand, gray with speckles of
white, estimated <5% shell fragments,
moderately weathered to fresh shell
fragments, 1
31.2 if: Changes to gray with streaks of
white, estimated 15 - 25% shell (
fragments, highly to moderately
weathered shell fragments
31.5 it: Changes to gray with speckles
of white, estimated <5% shell/( ,H•
fragments, no HCI reaction with sdil-
33.5 it: Changes to grayishlgreen with,
speckles of white, estimadi65-<56 sl'ell
fragments, medium sand•sized highly
o moderatly weathered'shelkl//
Vragments NK

CL

SM

.SM

-28.3

-29.4

"•31.4

- 7

- 40 -

-45-

S-15, SPT
4+6+8
REC=18", 100%

S-16, SPT
4+7+10
REC=18", 100%

S-17, SPT
4+5+7
REC=18", 100%

UD-5, UNDIST
REC=24", 100%

S-18, SPT
4+7+11
REC=18", 100%

S-19, SPT
4+6+8
REC=18", 100%

S-20, SPT
2+4+4
REC=18", 100%

S-21, SPT
4+5+10
REC=18", 100%

UD-6, UNDIST
REC=24", 100%

S-22, SPT
6+10+11
REC=18", 100%

S-23, SPT

35.0 - 38.4 ft: SILTY SAND, fine to
medium grained sand, moist, grayish
Sreen, contains mica, no HCI reaction,
omogenous structure

38.4 - 39.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, grayish green
with speckles of light brown, estimated
<5% shell fragments, hard,
homogenous structure, medium sand
sized moderately weathered to fresh
shell fragments, contains mica, strong
HCI reaction (with shells), weak HCI
reaction (with soil)

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

37.5 - 38.4 ft: jar
labeled as S-16A
37.5 - 40.0 ift:
light greenish
gray drilling fluid
38.4 - 39.0 it: jar
labeled as S-16B

41.5 - 43.5 ft:
pushed pitcher
sample 24"; 24"
recovery

51.5 - 53.5 ift:
pushed pitcher
sample 24"; 24"
recovery

53.5 it: switched
to 3 1/2" OD
tricone roller bit
and advanced to
81.5 it, uniform
drilling
resistance,

39.5 - 41.5 it: SILTY SAND, fine
grained sand, moist, grayish green,
Sontains mica, homogenous structure,

ýo to weak HCI reaction

-50+-

41.5 - 51.5 it: SILTY SAND, fine
grained sand, moist, grayish green with
streaks of brownish white, estimated
<5% shell fragments, homogenous
structure, highly weathered shell
fragments, strong HCI reaction (with
shells), no HCI reaction (with soi)
43.5 1f: Changes to fine grained sand,
with speckles of light brownish white,
contains mica, weak HCI reaction (with
soil)
44.3 it: Changes to estimated 5 - 10%
shell fragments, medium to coarse
sand sized moderately to highly
weathered shell fragments
45.0 it: Changes to estimated <5%
shell fragments

-41.4

SM

- 55-

(continued)
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57.0 -

62.0 -

67.0 -

75.4

47.5 It: Changes to fine to medium
grained sand, grayish green with
streaks of white, estimated 5 - 10%
shell fragments, white shell fragments,
highly weathered to fresh shell
ffragments
50.0 ft: Changes to estimated 15 - 25%
hell fragments, medium sand to fine
ravel sized shell fragments

51.5 - 57.0 if: SILTY SAND, fine
grained sand, moist, grayish green with
speckles of white, estimated 5 - 10%
shell fragments, contains mica, strong
HCI reaction, white shell fragments,
medium to coarse sand sized highly
weathered to fresh shell fragments
53.5 if: Changes to greenish green
with speckles of white, estimated <5%
shell fragments, white shell fragments,
moderately to highly weathered shell
fragments
55.0 If: Changes to grayish green with
streaks of light brownish white,
estimated 5 - 10% shell fragments,
light brownish white shell fragments,
moderately to highly weathered shell .-
fragments, weak HCI reaction (with \

soil)

57.0- 62.0 ft: SANDY ELASTIC SI•I"..
fine grained sand, moist, grayish /-
green, contains mica, weak HCI-.,
reaction, hard, homogenouis-structu-de?, , / . N \ .

0.0 It: Changes to strong HCI reaction

62.0- 67.0 it: SILTY SANQD fineto
medium grained sand, moistfýive gray
with speckles of white, estimated <5%
shell fragments, contains mica, white
shell fragments, medium to coarse
sand sized highly to moderately
weathered shell fragments, strong HCI
reaction with shells, weak HCI reaction
with soil
65.0 it: Changes to olive gray with
streaks of white, estimated 15 - 25%
shell fragments, highly weathered to
fresh shell fragments

67.0 - 75.4 it: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
homogenous structure

SM

- -46.9 -

MH

SM

-51.9 -

-56.9 -

-65.3

- 60 -

65

x

4+5+7
REC=18", 100%

S-24, SPT
4+5+8

S-25, SPT
4+6+8
REC=18", 100%

S-26, SPT
3+5+6
REC=18", 100%

S-27, SPT
3+3+4
REC=18", 100%

S-28, SPT
3+4+7
REC=18", 100%

S-29, SPT
3+5+6
REC=18", 100%

S-30, SPT
4+5+8
REC=18", 100%

smooth drilling,
gray drilling fluid

67.5 - 70.0 ift:
grayish green
drilling fluid

70.0 - 72.5 ft:
gray drilling fluid

75.0 - 75.4 if: jar
labeled as S-31A

704---
70

SM x

- 75 -
S-31, SPT
4+5+7

75.4 - 79.5 it: ELASTIC SILT. fine MH
(continued)
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grained sand, moist, grayish green,
contains mica, weak HCI reaction, hard

77.5 ft: Changes to homogenous
structure

MH

79.5

81.5

83.5

^.
-'ii

79.5 - 81.5 if: ELASTIC SILT WITH
SAND, fine grained sand, moist,
grayish green, contains mica, weak
HCI reaction, hard, homogenous MH
structure

¾7.
81.5 - 83.5 ft: SANDY ELASTIC SILT,
fine grained sand, moist, grayish
green, contains mica, weak HCI
reaction, hard, homogenous structure MHNI

9.4

1.4

3.4
83.5 - 85.0 ft: ELASTIC SILT WITH
SAND, fine grained sand, moistC. ) _.•
grayish green, contains mica,/ieak
HCI reaction, hard, homogenous
structure

-7

MH

85.0 - 92.0 if: SANDY ElýýSTIC'SILT,
fine grained sand, mois',grayish7
green, contains mica, weak'HlV
reaction, hard, homogenous structure

90.0 ft: Changes to grayish green with
mottles of gray

- 80 -

- 85 -

- 90 -

- 95-

I

REC=18", 100%

S-32, SPT
4+6+8
REC=18", 100%

S-33, SPT
4+5+7
REC=18", 100%

UD-7, UNDIST
REC=22", 92%

S-34, SPT
6+7+10
REC=18", 100%

S-35, SPT
4+6+9
REC=18", 100%

S-36, SPT
4+4+7
REC=18", 100%

S-37, SPT
4+6+9
REC=18", 100%

S-38, SPT
7+10+11
REC=18", 100%

S-39, SPT
6+8+ 10
REC=18", 100%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

75.4 - 76.5 if: jar
labeled as S-31 B
(continued)

81.5 it: swiched
to 6" OD tricone
roller bit, reamed
borehole from
53.5 to 81.5;
mixed new batch
of lean mud (25
lbs powdered
bentonite to -100
gal water
81.5 - 83.5 ft:
pushed pitcher
sample 24"; 22"
recovery
83.5 - 85.0 1f:
switched to
3-1/2" tricone
roller bit; uniform
resistance,
smooth drilling,
gray drilling fluid

92.5 - 95.0 ft:
greenish gray
drilling fluid

95.0 - 95.7 ft: jar
labeled as S-39A

MH

92.0 4 4~~4* -81.9 -
92.0 - 95.0 ft: ELASTIC SILT WITH
SAND, fine grained sand, moist,
grayish green, contains mica, weak
HCI reaction, hard, homogenous
structure

MH

95.0 - 95.7 ft: ELASTIC SILT, fine
grained sand, moist, grayish green,
contains mica, weak HCI reaction,

MH
-85.695.7 F

(continued)
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\hard, homogenous structure / X
95.7 - 105.0 it: SILTY SAND, fine
grained sand, moist, grayish green,
contains mica, weak HCI reaction

97.5 ft: Changes to olive gray,
homogenous structure

SM

105.0-

107.0

109.5

111.5

113.5

115.0

105.0 - 107.0 it: SANDY/E-AST -C
SILT, fine grained sandjmoist, olive
gray, contains mica, weakCIj//
reaction, firm, homogenous strUucture MH

107.0 - 109.5 It: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction,
homogenous structure

SM

109.5 - 111.5 it: SANDY ELASTIC
SILT, fine grained sand, moist, grayish
green, contains mica, weak HCI
reaction, hard, homogenous structure MH

111.5 - 113.5 It: SILTY SAND, fine
grained sand, moist, grayish green,
contains mica, weak HCI reaction

SM

--94.9-

-96.9 -

-99.4

-101.4

-103.4

-104.9-

-100-

-105-

-110-

I

Xm

S-40, SPT
5+6+8
REC=18", 100%

S-41, SPT
5+8+10
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-42, SPT
4+12+13
REC=18", 100%

S-43, SPT
4+5+9
REC=18", 100%

S-44, SPT
5+6+8
REC=18", 100%

S-45, SPT
5+7+9
REC=18", 100%

UD-9, UNDIST
REC=23", 96%

S-46, SPT
4+5+7
REC=18", 100%

S-47, SPT
2+5+6
REC=16", 89%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

95.7 - 96.5 it: jar
labeled as S-39B
(continued)

97.5 - 100.0 ft:
dark greenish
gray drilling fluid

101.5 it: switched
to 6" OD tricone
roller bit, reamed
borehole from
81.5 to 101.5 ft
101.5 - 103.5 ift:
pushed pitcher
sample 24"; 24"
recovery
103.5 if: switched
to 3 1/2" OD
tricone roller bit
and advanced to
111.5 it, uniform
drilling
resistance,
smooth drilling,
grayish green
drilling fluid
105.0 - 107.5 if:
gray drilling fluid

107.5 - 110.0 ift:
light olive gray
drilling fluid

113.5 it: switched
to 3 1/2" OD
tricone roller bit
and advanced to
121.5 it, uniform
drilling
resistance,
smooth drilling,
greenish gray

7
7

113.5 - 115.0 it: SILTY SAND, fine to
medium grained sand, moist, olive
gray, contains mica, weak HCI
reaction, homogenous structure
114.5 it: Changes to with streaks of
light brownish white, estimated <5%
shell fragments, light brownish white
shells, highly weathered shell
fragments

SM

SM[
-115-

I I .r L I - I
(continued)
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117.5

121.5

115.0 - 117.5 ft: SILTY SAND, fine to
medium grained sand, olive gray with
streaks of white, estimated 5 - 10%
shell fragments, white shell fragments,
medium to coarse sand sized
moderately to highly weathered shell
fragments, weak to strong HCI reaction
(with shells), no to weak HCI reaction
(with soil)

117.5 - 121.5 ft: SILTY SAND, fine to
medium grained sand, wet, olive gray
with streaks of light brownish white,
estimated 15 - 25% shell fragments,
contains mica, light brown and light
brownish white shell fragments,
medium sand to fine gravel sized shell
fragments, no HCI reaction (with soil),
weak to strong HCl reaction (with
shells)
120.0 ft: Changes to fine grained sand,
moist, olive gray with streaks of white,
estimated <5% shell fragments, /
medium to coarse sand sized highly to
moderately weathered shell fragments

SM

SM

-107.4

-111.4

-120-4--

121.5 - 140.0 ft: SILTY SAND, fine to,
medium grained sand, moist, grayish
green, contains mica, weak HCI
reaction, some pockets/layers <C6.5
inch thick of mostly medium gram iýd
sand

125.0 ft: Changes to fine grqihed san-d
homogenous structure

x

SM

-125-

-130-

-135-

S-48, SPT
4+5+9
REC=12", 67%

S-49, SPT
2+3+7
REC=1 7", 94%

UD-10, UNDIST
REC=18", 75%

S-5O, SPT
5+8+16
REC=18", 100%

S-51, SPT
3+5+8
REC=1 5", 83%

S-52, SPT
3+4+7
REC=18'", 100%

S-53, SPT
4+4+6
REC=18", 100%

UD-11, UNDIST
REC=22.5", 94%

S-54, SPT
6+7+8
REC=0", 0%

S-55, SPT
3+6+9
REC=0", 0%

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

drilling fluid
115.0 ft: switched
to 6" OD tricone
roller bit, reamed
borehole from
101.5 to 121.5 ft
115.1 - 113.5 ft:
pushed pitcher
sample 24"; 23"
recovery
117.5 - 120.0 ft:
light olive gray
drilling fluid

121.5 - 123.5 ft:
pushed pitcher
sample 24"; 18"
recovery

123.5 - 125.0 ft:
switched to 3
1/2" tricone roller
bit and advanced
to 131.5 ft,
uniform drilling
resistance,
smooth drilling,
light olive gray
drilling fluid
125.0 - 127.5 ft:
grayish green
drilling fluid

131.5 fi: switched
to 6" OD tricone
roller bit and
reamed borehole
from 121 to
131.5 ft
131.5 - 133.5 Ift:
pushed pitcher
sample 24";
22.5" recovery

I1
(continued)
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(1t)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

7S-56, SPT
3+6+12
REC=0", 0%

S-57, SPT
4+8+12
REC=18", 100%

UD-12, UNDIST
REC=20", 83%

14t1)( - -140-
140.0 - 141.5 ft: SILTY SAND, fine
grained sand, moist, grayish green,
contains mica, weak HCI reaction,
homogenous structure

135.0 - 137.5 ft:
sampler basket
was inverted,
possibly due to
suction pulling
sample back out
of spoon
(continued)
137.5 - 140.0 ft:
no recovery, new
basket used,
good condition,
ball chuck valve
at top of spoon
free and loose,
poor recovery
may be due to
soils made soft
by drilling fluid
137.5 - 140.0 if:
dark greenish
gray drilling fluid,
cuttings contain
fine to medium
sand with some
medium to
coarse sized
shell fragments
and small clumps
(<0.5 inch), of
fine sandy
silt/silty sand

141.5
141.5 - 150.0 ft: SANDY ELASTIC
SILT, fine grained sand, moist, grayish
green, contains mica, weak HCI
reaction, hard

143.5 ft: Changes to homogenous
structure N

PP > 4.50 tsf
PP > 4.50 tsf
PP > 4.50 tsf

-145-

Wf

io

C

C-

Z

wo

5
a.

,,-

S-58, SPT
8+9+12
REC=18", 100%

S-59, SPT
5+9+12
REC=18", 100%

S-60, SPT
6+9+11
REC=18", 100%

1 ~C) II- -*. U _______ -13Ag fL4- 15 S(

Bottom of Boring at 150.0 ft.

Additional Remarks
117.5 ft: Permeation of drilling fluid into sample may have influenced 'Wet" sample appearance for Sample S-48

140 ft: Switched to 6" OD tricone and reamed borehole from 131.5 to 141.5 ft

141.5 -143.5 ft: Pushed pitcher sample 24";20" recovery

143.5 ft: Switched to 3 1/2" OD tricone roller bit and advanced to 150 ft

143.5 - 145 ft: Uniform drilling resistance, smooth drilling, dark greenish gray drilling fluid

Please refer to original field log for End of Day groundwater observation depths
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered • 7/17 4:50 PM 7.5' 7.5' --Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods End of Day W 7/17 6:40 PM 1.0' 9.0' ---

Method: 4-1/4" I.D. Hollow Stem Auger, StartofDay V 7/18 7:25AM 2.8' 9.0
3-1/2" O.D. Tri-cone roller bit

Completion • 7/18 1:25 PM 9.2' 9.0' 18.6'
Hammer Type: Auto Hammer (140 Ib) ___

Dates Started: 7/17/08 Finished: 7/21/08 Start of Day V 7/21 8:53 AM 8.3' 9.0' 9.2'

Easting: 961091.5 ft Northing:219105.3 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 9.7 (ft) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

0.2 --•.0 - 0.2 ft: Topsoil, organics, grass

2.0

4.5

7.0

10.5

12.0

14.5

0.2 - 2.0 ft: FILL, sampled as poorly
graded sand with gravel, medium to
coarse grained sand, subrounded
particles, moist, brown, estimated <5%
crushed stone, no HCI reaction,

-\rounded fine gravel

2.0 - 4.5 ft: FILL, sampled as clayey
sand, fine to coarse grained sand,-,\N
subangular to rounded particles moist,
gray and brown, estimated <5%6fine -
gravel, estimated <5% crushed,stone
estimated <5% shell fragments freh
shell fragments, strong Hllreaiionv
(with shells), no HCI rea4ion (with soil)-

F ILL

>00>0
*8>09.5

7.7 -

5.2
4.5 - 7.0 ft: POORLY GRADED SAND,
medium to coarse grained saind,
subrounded to subangular particles,
moist, brownish orange, estimated 5 -
10% fine gravel, no HCl reaction, I P
subrounded gravel

7.0 - 10.5 ft: POORLY GRADED
SAND, fine to coarse grained sand,
subrounded to subangular particles,
wet, estimated <5% clay, no HCI
reaction

SPI

10.5 - 12.0 ft: POORLY GRADED
SAND, medium to coarse grained
sand, subrounded particles, wet, light SPI
brown, no HCI reaction

12.0 - 14.5 ft: POORLY GRADED
SAND, medium grained sand,
subrounded particles, wet, dark gray,
contains a 0.5 inch layer of fine gravel,
fine gravel as cemented sands at 13.9 SP
fl, strong HCI reaction (with cemented
sand), no HCI reaction (with soil)

2.7

-5-

-10-

S-I, SPT
4+4+13
REC=11", 61%

S-2, SPT
3+6+6
REC=14", 78%

S-3, SPT
3+12+14
REC=16", 89%

S-4, SPT
WOH+1/12"
REC=13", 72%

S-5, SPT
3+4+2
REC=I 1", 61%

S-6, SPT
5+9+13
REC=12", 67%

0.0 - 2.5 ft:
advanced 4 1/4"
ID HSA to 9 ft; bit
chatter from 0 to
0.8 ft; brown
cuttings;
changes as
noted below, see
end of boring for
additional
remarks
2.5 - 5.0 ft:
uniform drilling
resistance, gray
cuttings at 3 ft

5.0 ft: orangish
brown cuttings

7.5 - 9.0 ft:
switch to 3 1/2"
OD tricone roller
bit (mud rotary)
and advanced to
100 ft
7.5 - 10.0 ft:
Uniform
resistance,
smooth drilling,
brown drilling
fluid

13.0 ft: bit
chatter, gray
drilling fluid

7
7-0.8

-2.3 -

-4.8
14.5 - 17.0 ft: SILTY SAND, fine to SM .•I,•1i
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-775
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 6

DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH DATA
TESTS REMARKS

medium grained sand, wet, gray,
estimated 5 - 10% fine gravel,
estimated 5 - 10% shell fragments,
strong HCI reaction, fine gravel as
cemented sands, coarse to fine gravel
size fresh shell fragments, moderate to
strong cementation

SM

17.0

19.5

-7.3 -
17.0 - 19.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated <5% fine to coarse gravel,
estimated <5% shell fragments, weak
HCI reaction, strong cementation,
coarse gravel as cemented sands from
17.5 to 18 f), fresh to moderately
weathered shell fragments

19.5 - 24.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, dark gray,
estimated <5% shell fragments, coarse
sand to fine gravel size fresh shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

22.5 ft: Changes to coarse sand to fine\
gravel size fresh to highly weathered
shell fragments

SP-SM

Spism

N

24.5

27.0

29.5

32.0

34.5

24.5 - 27.0 ft: POORL0-RADED)
- SAND, fine grained sand, mist,6ark

gray, estimated 5 - 10% silt, ýtimated
<5% fine gravel, estimated <5% shell SP
fragments, strong HCl reaction, SP
moderate cementation, fine gravel as
cemented sands, coarse sand to fine
gravel size highly weathered shell
fragments

27.0 - 29.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% shell
fragments, coarse sand to fine gravel SP-SM
size fresh to highly weathered shell
fragments, strong HCl reaction (with
shells), weak HCI reaction (with soil)

29.5 - 32.0 if: SILTY SAND, fine
- grained sand, moist, dark gray,

estimated <5% fine gravel, estimated
<5% shell fragments, strong HCI
reaction, moderate cementation, fine SM
gravel as cemented sands, coarse
sand to fine gravel size fresh to highly
weathered shell fragments

32.0 - 34.5 ft: POORLY GRADED
SAND, fine grained sand, wet, dark
gray, estimated 5- 10% silt, estimated
<5% shell fragments, weak HCI
reaction, coarse sand to fine gravel SP
size moderately weathered shell
fragments

-9.8

-14.8

-17.3 -

-19.8

15.0 - 17.5 ft:
uniform drilling
resistance,
smooth drilling

18.5 - 19.5 if: bit
chatter

20.0 - 22.5 ft:
uniform drilling
resistance,
smooth drilling

32.5 - 35.0 fl:
Uniform drilling
resistance,
smooth drilling

-22.3 -

34.5 - 37.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium sP-SM t

-24.8

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-775
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) M DC T S (ft) TUM DEPTH DATA T REMARKS

grained sand, wet, olive gray,
estimated <5% shell fragments, no HCI
reaction, coarse sand size moderately
weathered shell fragments SP-SM

37.0

39.5

42.0

44.5

47.0

49.5

52.0

54.5

37.0 - 39.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, fine
gravel size highly weathered shell SP-SM
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

-27.3 -

-29.8
39.5 - 42.0 ft: SANDY SAND, fine
grained sand, moist, olive gray,
contains mica, no HCI reaction

SM/

42.0 - 44.5 ft: SILTY SAND, fine N
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand size highly
weathered shell fragments, stronjCI SM
reaction (with shells), no HCI re'abti'•n."
(with soil)

44.5 - 47.0 ft: POORLY'G'RAD0D•
SAND WITH SILT, fine grained sand,
moist, olive gray, estimated 5% shell
fragments, fine gravel size moderately
weathered shell fragments, strong HCI SP-SM
reaction (with shells), no HCI reaction
(with soil)

47.0 - 49.5 ft: SANDY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand size,
moderately weathered shell fragments, SM .
strong HCI reaction (with shells), no
HCI reaction (with soil)

49.5 - 52.0 if: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size moderately SP-SM
weathered shell fragments, strong HCl
reaction (with shells), weak HCI
reaction (with soil)

52.0 - 54.5 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, olive gray, contains mica,
estimated 5 - 10% silt, estimated 5 -
10% shell fragments, coarse sand to SP
fine gravel size fresh shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)

-32.3

-34.8

-37.3

-39.8

-40-

-45-

- 50 -

- 55 -

7

7

7

S-15, SPT
5+6+8
REC=18", 100%

S-16, SPT
5+6+8
REC=18", 100%

S-17, SPT
6+9+11
REC=18", 100%

S-18, SPT
5+7+8
REC=18", 100%

S-19, SPT
4+6+9
REC=18", 100%

S-20, SPT
6+7+7
REC=18", 100%

S-21, SPT
4+5+7
REC=16", 89%

S-22, SPT
5+12+14
REC=18", 100%

42.5 - 45.0 ift:
Uniform drilling
resistance,
smooth drilling

52.5 - 55.0 ft:
Uniform drilling
resistance,
smooth drilling

-42.3

-44.8
54.5 - 59.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell

SM 11 6 S-23, SPT
(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

i
fragments, strong HCI reaction, coarse
sand size highly weathered shell
fragment

57.5 ft: Changes to estimated <5%
shell fragments

59.5

63.0

59.5 - 63.0 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, firm, coarse sand size
moderately weathered shell fragments,
strong HCl reaction (with shells), weak
HCI reaction (with soil)

62.5 ft: Changes to weak HCI reactionr7'

- 60

-I.
63.0 - 77.0 ft: SILTY SAND, fine
grained sand, moist, brownish gray,•I,
contains mica, estimated <5%/oý.h1
fragments, coarse sand size highly
weathered shell fragments, strng H•I
reaction (with shells) wea-ICI
reaction (with soil)

67.5 ft: Changes to olive gray,
estimated <5% shell fragments, strong
HCl reaction (with soil)

62.5 - 65.0 ft:
Uniform drilling
resistance,
smooth drilling

72.5 - 75.0 ft:
Uniform drilling
resistance,
smooth drilling

SM

70.0 if: Changes to weak HCI reaction

(continued)
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TEST Project: CCNPP Subsurface Investigation Borlng.Number: B-776hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3
Contractor: Connelly and Associates, Inc. Groundwater Observations

- Frederick, Maryland Date Time . Depth Casing Caved
Contractor Foreman: T. Chew

Encountered • 7/22 3:08 PM 11.0 10.0' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day 7/23 7:18 AM 8.5' 14.5' ---

Method: 4-1/4" I.D. Hollow Stem Auger Completion 7/23 8:10 AM 3.8' 4.5' 50.0'
3-1/2" O.D. Tri-Cone Roller Bit,
6" OD. Tn-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/22/08 Finished: 7/23/08
Easting:961053.7 ft Northing:219143 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 9.6 (ft) Total Depth: 51.5 ft I

DEPTH ILMATERIAL DESCRIPTION SYMB ELEV STRA SAMPLING TESTS REMARKS(ft) (ft) TUM DEPTH DATA TESTS REMARKS

0.0 - 2.0 ft: FILL, sampled as poorly
graded sand with gravel, medium to
coarse grained sand, angular particles,
moist, brown, estimated <5% crushed
stone, no HCl reaction

FILL

S-1, SPT
3+12+13
REC=13", 72%

2.0

7.0

9.5

12.5

2.0 - 7.0 ft: FILL, sampled as silty
sand, medium grained sand,
subangular particles, moist, gray and
brown, estimated <5% shell fragrents
coarse sand size, strong HCI reaction,'
(with shells), strong HCI reactiodow• th
soil) --'• FILL

5.0 ft: Changes to medium to'Warse
grained sand, subrounded particles,
brown, estimated <5% fine gravel,
estimated <5% crushed stone, no HCI
reaction

7.0 - 9.5 ft: SILTY SAND, fine to
medium grained sand, moist, orangish
brown, no HCl reaction, 0.25 inch
lenses of SANDY SILT (ML), fine sand,
moist, light gray SM

9.5 - 12.5 ft: SILTY SAND, medium to
coarse grained sand, subangular
particles, wet, orangish brown and light
gray; no HCI reaction, layers of LEAN
CLAY (CL) SM

IS

7.6 -

2.6 -

0.1

-5-

-10-

-15-

7

7
7

S-2, SPT
2+4+6
REC=9", 50%

S-3, SPT
6+12+8
REC=13", 72%

S-4, SPT
4+5+5
REC=14", 78%

S-5, SPT
3+1+2
REC=14", 78%

S-6, SPT
20+26+9
REC=18", 100%

0.0.- 0.0 ft:
Advanced 4 1/4"
I.D. HSA to 14.5
ft at 0 to 25 ft
interval rig
chatter to 0.3 ft,
brown cuttings.
Changes as
noted below.
See end of
boring log for
additional
remarks.
2.5 - 5.0 ft:
Uniform drilling
resistance, easy
drilling
5.0 - 7.5 ft: rig
chatter at 6.0 ft,
brown and gray
cuttings

7.5 - 10.0 ft:
Uniform drilling
resistance,
smooth drilling,
brown cuttings

13.5 - 14.5 ft:
Uniform drilling
resistance
smooth drilling
despite
cemented sands.
14.5 ft: Switch.
to 3 1/2" O.D.

-2.9
12.5 - 17.5 ft: SILTY SAND, fine
grained sand, moist, greenish gray,
estimated 5 - 10% shell fragments,
coarse sand to fine gravel size fresh
shell fragments, fine gravel as
cemented sands, contains a 3-inch
layer of POORLY GRADED SAND
(SP), fine sand, wet, dark gray at 13.5
ft, strong HCL reaction (with shells and
soil), strong cementation, (cemented
sands surrounding shell fragments)

SM 7
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-776
hnabe BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SM

17.5

27.0

32.0

36.0

-7.9
17.5 - 27.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, olive gray,
estimated <5% fine gravel, estimated 5
- 10% shell fragments, contains
cemented sands, gravel as cemented
sands, coarse sand to fine gravel size
moderately to highly weathered shell
fragments

23.5 ft: Changes to estimated <5% fir&"--
to coarse gravel, estimated <5% shell
fragments

SP-SM

- 20 -

- 25 -

- 30 -

S-7, SPT
6+6+11
REC=16", 89%

S-8, SPT
20+12+11
REC=18", 100%

S-9, SPT
13+50/2"
REC=8", 95%

tricone roller bit
(mud rotary), and
advanced to 50.0
ft. mix one bag of
bentonite'with
125 gallons of
water to make
drilling fluid.
14.5 ft: 14.5 -
18.5 ft: uniform
drilling
resistance,
smooth drilling,
brownish gray
drilling fluid.
18.5 - 23.5 ft:
gray drilling fluid

28.5 - 33.5 ft: bit
chatter from 24.0
to 24.5 ft.

33.5 - 36.5 ft:
Uniform drilling
resistance,
smooth drilling

27.0 - 32.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
estimated <5% fine gravel, estimated<5% shell fragments, fine gravel as
cemented sands, coarse sand to fine
gravel size moderately to high
weathered shell fragments, strong HCI
reaction (with shells), weak HCI
reaction (with soil), strong cementation SM

32.0 - 36.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, olive gray, estimated <5% shell
fragments, fine gravel size moderately
weathered shell fragments, contains a
5 inch layer of SILTY SAND (SM) at
34.1 ft, strong HCI reaction (with SP-SM
shells), no HCI reaction (with soil)

-17.4 -

-22.4 -

-26.4 -
36.0 - 38.3 ft: SILT, moist, olive gray

ML

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-776
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

ML
38.3

42.5

47.8

51.5

38.3 - 42.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, no HCI reaction

ML

42.5 - 47.8 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell /
fragments, coarse sand to fine gravel
size moderately weathered shell
fragments, weak HCI reaction (with
shells), no HCI reaction (with soil)

46.5 ft: Changes to contains s•h l• J
fragments, strong HCI reaction (with
shells), weak HCI reaction thhs~ii)!

-28.7 p
-32.9

- 40-

-45-

S-11, SPT
4+8+11
REC=18", 100%

S-12, SPT
5+7+10
REC=18", 100%

UD-2, SH
REC=16", 103%

S-13, SPT
4+5+7
REC=17", 94%

S-14, SPT
6+6+10
REC=18", 100%

36.5 - 38.3 ft:
pushed Shelby
tube 20", no
pocket
penontrometer
readings could
be taken due to
damaged tube.
(continued)

46.5 - 47.8 ft:
pushed Shelby
tube pushed 16",
16" recovery
47.5 - 50.0 ft:
Uniform drilling
resistance,
greenish gray
drilling fluid

-38.2
47.8 - 51.5 ft: POORLY' GRADED/
SAND WITH SILT, fine graineidsand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size moderately
weathered shell fragments, strong HCI
reaction (with shells and soil)

50.0 ft: Changes to estimated 5 - 10%
shell fragments, fresh to moderately
weathered shell fragments, strong HCI
reaction (wih shells), weak HCl
reaction (with soil)

I PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

SP-SM
50-

-41.9

Bottom of Boring at 51.5 ft.
Boring backfilled with bentonite and cement grout using tremie pipe upon completion. Please refer to original field log for End of
Day groundwater observation depths



TEST Project: CCNPP Subsurface Investigation Boring Number: B-778hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 5

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew

Schnabel Representative: K. Bell Start of Day 8/19 7:20 AM 25' 9.0'

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Encountered • 8/19 12:55 PM 43.5' 9.0' ---

Method: 4-1/4" I.D. Hollow Stem Auger Start of Day W 8/20 7:20 AM 52.0' 9.0'
3-1/2" O.D. Tri-Cone Roller Bit,

6-1/2" O.D. Tri-cone roller bit Encountered • 8/20 2:38 PM 108.5' 9.0' ---
Hammer Type: Auto Hammer (140 Ib)

Dates Started: 8/18/08 Finished: 8/20/08 Completion 1 8/20 5:45 PM 13.4' 9.0' 48.0'

Easting:960740 ft Northing: 219075 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 114± (ft) Total Depth: 121.5 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH [ DATA

- 0.0 - 0.4 ft: Rootmat and topsoil0.4

2.0

13.5

0.4 - 2.0 ft: SANDY SILT, fine grained
sand, moist, light brown, no HCI
reaction, soft

/ •,q #€'

2.0 - 13.5 ft: SILTY SAND, fine grained
sand, moist, orangish brown, no HCI
reaction

5.0 ft: Changes to orangigspbrown and'
light gray, contains a lzinch layer of
SANDY LEAN CLAY (CL at6.4.

6.5 ft: Changes to light orangish brown

10.0 ft: Changes to orangish brown
with bands of light gray

11.5 ft: Changes to light orangish
brown, lensed, 0.25 inch pockets of
LEAN CLAY (CL)

SM

113.1

111.5-

100.0

S-1, SPT
1+4+6
REC=17", 94%

S-2, SPT
9+13+13
REC=18", 100%

-5

-10-

-15-

S-3, .SPT
6+9+8
REC=18", 100%

UD-1, UNDIST
REC=24", 100%

S-4, SPT
6+9+11
REC=13", 72%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 0.75 tsf
PP = 1.00 tsf
PP = 0.75 tsf

0.0 ft: advanced
6 1/4" ID HSA to
loft
0.0 - 2.5 ft:
uniform drilling
resistance,
smooth drilling,
orangish brown
cuttings;
changes as
noted below, see
end of boring for
additional
remarks

6.5 - 8.5 ft:
pushed shelby
tube 24", 24"
recovery
6.5 - 10.0 ft:
brought the
bottom of augers
up to 9 ft to
switch to mud
rotary
10.0 ft: switched
to 6" OD tricone
roller bit (mud
rotary) and
advanced to
113.5 ft, mixed
125 gals of water
with one bag of
bentonite
11.5 - 13.5 ft:
pushed pitcher
sample 24", 24"
recovery
13.5 - 18.5 ft:
uniform drilling
resistance,
smooth drilling,
brown drilling
fluid

13.5 - 21.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
moist, orangish brown with bands of
light gray, estimated 5 - 10% silt, no
HCI reaction, lensed, contains 0.25 to
0.75 inch pockets of LEAN CLAY (CL)-

18.5 ft: Changes to light orangish
brown, contains a 1-inch layer of LEAN
CLAY (CL) at 19.3 ft

S-5, SPT
11+11+11
REC=18", 100%

UD-2, UNDIST
REC=24", 100%

S-6, SPT
6+8+9
REC=12", 67%

S-7, SPT
5+10+12
REC=12", 67%

SP

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-778
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Englneerlng LOG Bechtel Job No. 23257 Sheet: 2 of 5

DEPTH ELEV STRA SAMPLING(ftH MATERIAL DESCRIPTION SYMBOL ELEV TRA SAPI TESTS REMARKS(ft) (ft) TUM DEPTH [DATA

SP
21.0

23.5

25.5

28.0

38.0

39.1

43.5

21.0 - 23.5 ft: SILTY SAND, fine to
medium grained sand, moist, orangish
brown, estimated <5% fine gravel, no
HCI reaction SM

23.5 - 25.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, moist, orangish brown, SP-SM .
no HCI reaction

92.5 -

90.0

88.0
25.5 - 28.0 ft: SILTY SAND, fine
grained sand, moist, orangish brown,
no HCI reaction

SM

28.0 - 38.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, orangish brown with bands of
light gray, no HCI reaction, contains a
0.5-inch layer of LEAN CLAY (CL) at
29.8 ft

31.5 ft: Changes to orangish br'o•w-'\

35.5 ft: Changes to orangish brown
with bands of light gray, stratified, 0.13
to 0.25 inch layers of LEAN CLAY
(CL), moist, light gray, soft

SP-SM

- 25-

- 30-

-35--

- 40 -

- 45 -

UD-3, UNDIST
REC=I 1", 46%

UD-4, UNDIST
REC=12", 50%

S-8, SPT
3+5+8
REC=10", 56%

S-9, SPT
6+5+5
REC=13", 72%

UD-5, UNDIST
REC=12", 50%

UD-6, UNDIST
REC=1O.5", 44%

S-10, SPT
6+7+7
REC=11", 61%

S-11, SPT
2+2+3
REC=17", 94%

UD-7, UNDIST
REC=19", 79%

S-12, SPT
1+2+3
REC=14", 78%

21.5 - 23.5 ft:
pushed pitcher
sample 24", 11"
recovery, tube
not preserved,
jar sample taken
and labeled
UD-3
23.5 ft: flush hole
to remove
cuttings
23.5 - 25.5 ft:
pushed pitcher
sample 24", 12"
recovery, tube
not preserved,
jar sample taken
and labeled as
UD-4

31.5 - 33.5 ft:
pushed pitcher
sample 24", 12"
recovery, tube
not preserved,
jar sample taken
and labeled as
UD-5
33.5 - 35.5 ft:
pushed pitcher
sample 24",
10.5" recovery

38.5 - 39.0 ft: jar
labeled as S-11A
39.0 - 40.0 ft: jar
labeled as S-11B

41.5 - 43.5 ft:
pushed pitcher
sample 24", 19"
recovery

38.0 - 39.1 ft: SANDY LEAN CLAY, •"fine grained sand, moist, light gray, no CL 7/
HCI reaction, soft, lensed, 0. 13 to 0.25/.

"•inch pockets of POORLY GRADED02

• SAND (SP), fine sand, moist, orangish/

39.1 - 43.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, soft CL

75.5 -

74.4 -

PP = 1.00 tsf
PP = 1.00 tsf
PP = 1.00 tsf

PP = 1.25 tsf
PP = 1.75 tsf
PP = 1.50 tsf

70.0
43.5 - 47.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, contains mica, no HCI
reaction, (perched water)

SP-SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-778
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 5

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

SP-SM ::t1.
47.5

51.0

53.5

61.5

67.5

71.0

47.5 - 51.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
firm, contains a 2 inch layer of
POORLY GRADED SAND (SP), fine
sand, wet, dark gray at 48.8 It, contains CL
a 0.5 inch layer of POORLY GRADED
SAND (SP), fine sand, wet, dark gray
at 49.1 ft

51.0 - 53.5 ft: SANDY SILT, fine
grained sand, moist, dark gray,
contains mica, no HCI reaction, firm

ML

53.5 - 67.5 ft: SILTY SAND, fine ..

grained sand, moist, dark, contains
mica, no HCI reaction

58.5 - 61.5 ft: olive gray

SM .

61.5 - 67.5 It: POORLY GRADED
GRAVEL WITH SAND, fine grained
sand, moist, dark gray, no HCI
reaction, strong cementation, gravel as
cemented sand

63.5 ft: Changes to fine gravel

GP

67.5 - 71.0 ft: SANDY LEAN CLAY,
fine grained sand, moist, olive gray,
contains mica, no HCI reaction, soft

CL

66.0

62.5 -

60.0

- 50 -

- 55 -

I

S-13, SPT
2+4+6
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-14, SPT
6+7+9
REC=1 7", 94%

S-15, SPT
6+6+8
REC=1 5", 83%

52.0

46.0

- 60 -

-65-

- 70 -

UD-9
REC=24", 100%

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 2.50 tsf
PP = 2.25 tsf
PP = 2.25 tsf

48.5 - 51.5 ft:
grayish brown
drilling fluid

51.5 - 58.5 ft:
gray drilling fluid

61.5 - 63.5 ft:
pushed pitcher
sample 24", 24"
recovery

63.5 - 68.5 ft: bit
chatter, hard,
slow drilling from
63 ft to 64 ft

68.5 - 71.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid

71.5 - 73.5 ft:
pushed pitcher
sample 24"; 24"
recovery

S-16, SPT
50/4"
REC=4", 83%

S-17, SPT
2+2+3
REC=18", 100%

UD-10, UNDIST
REC=24", 100%

S-18, SPT

42.5 -
71.0 - 77.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, no HCI reaction, soft

ML

I
73.5 ft: Changes to firm
(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV
(ft)

STRA
TUM

SAMPLING

DEPTH I DATA
TESTS REMARKS

ML

77.5

86.0

87.5

91.5

93.5

95.5

97.5

36.0
77.5 - 86.0 ft: SILT, moist, olive gray,
contains mica, no HCI reaction

83.5 ft: Changes to estimated <5%
shell fragments, strong HCI reaction,
fine gravel size moderately weathered
shell fragments

LMLV PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.00 tsf

86.0 - 87.5 ft: SANDY SIlCT-fine"N
grained sand, moist, olive,gray,\ ML
contains mica, no HCI react onfir

87.5 - 91.5 ft: SILTY SAND, fin.e
grained sand, moist, olive gray,
contains mica, estimated 5 - 10% shell
fragments, estimated 5 - 10% fine
gravel, moderate cementation, coarse
sand to fine gravel size moderate to SM
highly weathered shell fragments, fine
gravel as cemented sand, strong HCI
reaction

27.5 -

26.0

81.5 - 83.5 ft:
pushed pitcher
sample 24", 24"
recovery
81.5 - 88.5 ft:
olive gray drilling
fluid

91.5 ft: flushed
hole with drilling
fluid to remove
cuttings
91.5 - 93.5 if:
pushed pitcher
sample 24", 2"
recovery, 3" hard
layer at 92.5 ft
encountered
during push, tube
not preserved,
jar sample taken
and labeled
UD-12
91.5 - 93.5 ft: rig
chatter from 92.5
to 92.8 ft, olive
gray drilling fluid

93.5 - 95.5 ft:
pushed pitcher
sample 24", 14"
recovery

1"1 n

91.5 - 93.5 ft: POORLY GRADED
GRAVEL, moist, olive gray, estimated
<5% silt, estimated 15 - 25% shell
fragments, strong cementation, fine
gravel size fresh shell fragments,

- gravel as cemented sands, strong HCI
reaction (with shells and cemented I
sands) /

GP

SP
93.5 - 95.5 it: POORLY GRADED
SAND, fine to medium grained sand,

- wet, olive gray, contains shell
fragments, coarse sand sized fresh
shell fragments, strong HCI reaction
(with shells and soil) I

o'

20.0

18.0

16.0

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 0.00 tsf
PP = 0.50 tsf
PP = 0.50 tsf

SP

95.5 - 97.5 ft: POORLY GRADED
SAND, fine to medium grained sand,
moist, olive gray, contains mica,
estimated 5 - 10% shell fragments,
coarse sand to fine gravel size fresh
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
oil)

SP

97.5 - 103.5 ft: POORLY GRADED
SAND, fine to medium grained sand,

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(ft) (ft) TUM DEPTHI DATA

103.5

111.0

117.5

119.5

121.5

moist, olive gray, estimated 5 - 10%
shell fragments, coarse sand sized,
moderately weathered shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)

SP I
103.5 - 111.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
moist, olive gray, estimated <5% shell
fragments, coarse sand sized
moderate to highly weathered shell
fragments, strong HCI reaction (with
shells), no HCI reaction (with soil)

108.5 ft: Changes to coarse sand size
highly weathered shell fragments,
weak HCI reaction (with soil),
encountered water table

SP

1*

111.0 - 117.5 ft: SILTY SAND, fine '\

grained sand, moist, olive gray,
contains mica, contains shell '7 .
fragments, coarse sand to finegravell
size fresh shell fragments, strogR'I
reaction (with shells), wea ' I
reaction (with soil)
113.5 ft: Changes to fin•e•9"medium
grained sand, estimated 15 -250% shell
fragments, medium sand to fine gravel
size fresh to moderately weathered
shell fragments

10.0

2.5-

-4.0

-6.0

-8.0

-105-

-110-

-115-

-120-

UD-14, UNDIST
REC=20", 83%

S-24, SPT
11+11+18
REC=13", 72%

S-25, SPT
6+8+11
REC=18", 100%

UD-15, UNDIST
REC=24", 100%

S-26, SPT
10+16+21
REC=18", 100%

S-27, SPT
50/6"
REC=5", 83%

S-28, SPT
20+12+22
REC=17", 94%

PP = 0.00 tsf
PP = 0.50 tsf
PP = 0.25 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

98.5 - 101.5 ft:
bit chatter/hard,
slow drilling from
99.7 to 100.2 ft
(continued)
101.5 - 103.5 ft:
pushed pitcher
sample 24", 20"
recovery
101.5 - 103.5 ft:
hammer energy
testing not
conducted below
100 ft for this
rig/hammer/rod
system

111.5 - 113.5 ft:
pushed sample
24", 24" recovery

113.5 - 118.5 ft:
switched to
3-1/2" OD tricone
roler bit and
advanced to
121.5 ft; 113.5
-118.5 ft interval:
smooth drillig,
olive gray drilling
fluid

118.5 - 120.0 ft:
bit chatter/hard
drilling from
118.5 to 119.5 ft,
olive gray drilling
fluid

I
SM

117.5 - 119.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
estimated 5 - 10% shell fragments,
estimated 5 - 10% fine gravel, strong
HCI reaction, strong cementation,
coarse sand to fine gravel, fine gravel -
as cemented sands

SM

119.5 - 121.5 ft: SILTY SAND WITH
GRAVEL, fine to medium grained
sand, moist, estimated 5- 10% shell\ fragments, medium sand to fine gravel
size fresh to highly weathered shell
fragments, fine gravel as cemented
sands, strong HCI reaction (with shells
and cemented sand), weak HCI

Ireaction (with soil)

SM

Bottom of Boring at 121.5 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
Please refer to original field log for End of Day groundwater observation depths.
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Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Start of Day 8/14 7:15 AM 4.5' 9.01 ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day 8/15 7:30 AM 33.0' 9.0' ---

Method: 6-1/4" I.D. Hollow Stem Auger Encountered _ 8/15 8:48 AM 93.5' 9.0' ---
3-1/2" O.D. Tn-cone Roller Bit,
6" O.D. Tri-cone roller bit Start of Day 8/18 8:10 AM 57.5' 9.0' ---

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 8/13/08 Finished: 8/18/08 Completion Z 8/18 10:55 AM 4.2' 9.0' 102.0'

Easting: 960604.8 ft Northing: 218941.1 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 100.8 (ft) Total Depth: 102.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

0.0 - 0.4 ft: ORGANIC SOIL0.4

2.0

4.5

8.3

9.9

11.5

17.0

0.4 - 2.0 fIt: SILT, moist, light brown, no
HCI reaction, firm

/

I
2.0 - 4.5 ft: SANDY SILT, fine grained
sand, moist, orangish brown, no HCI
reaction, firm

4.5 - 8.3 ft: POORLY GRADEb-SAID,
medium to coarse grainedighd, N "."
subrounded particles, moishght~\
yellowish brown, no HGI Ieactior"""

••"•/SP

6.5 ft: Changes to fine to medirmgrained sand, orangish brown

100.4

98.8 -

96.3

x
S-1, SPT
2+4+7
REC=18",

S-2, SPT
5+5+7
REC=18",

100%

100%

m

8.3 - 9.9 ft: POORLY GRADED SAND
WITH SILT, medium to coarse grained
sand, subrounded particles, moist,
orangish brown, no HCl reaction, weak

" cementation, contains a 0.25 inch layer/
of iron cemented sand at 8.6 ft

SP-SM

SP
9.9 - 11.5 ft: POORLY GRADED
SAND, fine to coarse grained sand,

subangular to subrounded particles, ;moist, orangish brown, estimated 5 -
10% fine gravel, no HCI reaction, weak
cementation

11.5 - 17.0 ft: SILTY SAND, medium to
coarse grained sand, subrounded to
subangular particles, moist, orangish
brown, no HCI reaction
13.5 ft: Changes to fine to coarse
gravel, orangish brown and light gray,
estimated <5% fine gravel, 0.25 to 0.5
inch pockets of LEAN CLAY (CL)

92.5

_90.9 _

89.3

83.8

-5-

-10-

-15-

S-3, SPT
4+5+5
REC=18", 100%

UD-1, UNDIST
REC=21", 97%

S-4, SPT
10+13+21
REC=18", 100%

S-5, SPT
10+10+13
REC=18", 100%

UD-2, UNDIST
REC=24", 100%

S-6, SPT
7+11+9
REC=17", 94%

S-7, SPT
6+5+6
REC=14", 78%

PP = 0.75 tsf
PP = 0.75 tsf
PP = 0.75 tsf

PP = 1.75 tsf
PP = 2.00 tsf
PP = 2.75 tsf

0.0 - 2.5 ft:
Advanced 6 1/4"
I.D. HSA to 10.0
ft. 0.0 to 2.5 ft
interval, uniform
drilling
resistance,
smooth drilling,
orangish brown
cutting. Changes
as noted below.
See end of
boring log for
additional
remarks.

6.5 - 8.3 ft:
Pushed Shelby
tube 22", 21"
recovery

10.0 ft: switched
to 6" O.D. tricone
roller bit (mud
rotary) and
advanced to 83.5
ft, mixed one bag
of bentonite with
125 gallons of
water to make
mud
11.5 - 13.5 ft:
Pushed pitcher
sample 24", 24"
recovery
11.5 ft: uniform
drilling
resistance,
smooth drilling

SM

17.0 - 21.0 ft: SILTY SAND, fine
grained sand, moist, light orangish
brown, no HCI reaction

SM 7
(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTHI DATA

SM

21.0

23.5

27.0

29.1

31.5

33.5

41.0

ft
21.0 - 23.5 ft: SANDY LEAN CLAY,
medium grained sand, moist, orangish
brown and light gray, no HCI reaction CL

23.5 - 27.0 ft: CLAYEY SAND, fine to
medium grained sand, moist, orangish
brown and light gray, no HCI reaction

SC

27.0 - 29.1 ft: SANDY LEAN CLAY, ,/
medium grained sand, moist, orangish
brown and light gray, no HCI reaction,
soft

29.1 - 31.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, soft

31.5- 33.5 ft: POORLY GRADED
SAND, fine grained sand,, mcittdar.k
gray, contains mica, no H(.1 i ion SP

33.5 - 41.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
soft, contains a 3.5 inch layer of
POORLY GRADED SAND (SP), fine
sand, wet, dark gray at 33.5 ft.

CL

38.5 ft: Changes to firm, contains a 1/8
inch layer of POORLY GRADED SAND
(SP) at 39.9 ft

79.8 -

77.3

73.8 -

71.7-

IUD-3, UNDIST
REC=24", 100%

S-8, SPT
3+6+6
REC=14", 78%

69.3

67.3

25-

30-

35-

40-

45 -

S-9, SPT
1+3+3
REC=16", 89%

I
UD-4, UNDIST
REC=24", 100%

S-10, SPT
2+3+5
REC=17", 94%

S-11, SPT
3+4+5
REC=18", 100%

UD-5, UNDIST
REC=24", 100%

S-12, SPT
3+7+11
REC=15", 83%

PP = 1.50 tsf
PP = 1.00 tsf
PP = 1.25 tsf

PP = 2.50 tsf
PP = 3.00 tsf
PP = 2.50 tsf

PP = 3.25 tsf
PP = 4.25 tsf
PP = 4.25 tsf

21.5 - 23.5 ft:
Pushed pitcher
sample 24",
24"recovery

28.5 - 29.1 ft: jar
labeled as S-9A
29.0 ft: drilling
fluid changes to
grayish brown
29.1 - 30.0 ft: jar
labeled at S-9B

31.5 ft: Flush
hole with drilling
fluid to clear
cuttings
31.5 - 33.5 ft:
Pushed pitcher
sample 24", 24"
recovery

41.5 - 43.5 ft:
Pushed pitcher
sample 24", 24"
recovery
41.5 - 48.5 ft:
gray drilling fluid,
removed cuttings
from mud tub
with a shovel

59.8 -
41.0 - 51.0 ft: SILTY SAND, fine
grained sand, moist, dark gray,
contains mica, no HCI reaction I

SM

(continued)
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SM

51.0

53.5

71.0

51.0 - 53.5 if: SANDY SILT WITH
GRAVEL, fine gravel, moist, olive gray,
contains mica, estimated 50 - 100%
fine gravel, fine gravel as cemented ML
sand, no HCI reaction (with cemented
sand), no HCI reaction (with soil)

49.8 -

47.3

- 50 -

-55-

53.5 - 71.0 it: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, no HCI reaction, firm

ML

604--

65-

70-

S-13, SPT
5+6+8
REC=18", 100%

UD-6, UNDIST
REC=12", 50%

UD-7, UNDIST
REC=24", 100%

S-14, SPT
2+4+4
REC=18", 100%

S-15, SPT
3+3+3
REC=18", 100%

UD-8, UNDIST
REC=24", 100%

S-16, SPT
3+5+5
REC=18", 100%

S-17, SPT
5+5+B
REC=18", 100%

UD-9, UNDIST
REC=22", 92%

S-18, SPT

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

PP = 3.75 tsf
PP = 3.25 tsf
PP = 3.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf
PP = 4.50 tsf

51.5 - 53.5 ft:
Pushed pitcher
sample 24", 12"
recovery, hard
pushing at 52.5
ft, broke through
hard material at
53.1 Ift, tube not
preserved jar
sample taken,
(labeled as
UD-6)
51.5 ft: Increased
drilling
resistance, rig
chatter, slow
drilling from 52.5
to 53.1 ft, gray
drilling fluid
53.5 if: Pushed
pitcher sample
24", 24" recovery
53.5 - 58.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid
61.5 - 63.5 ift:
Pushed pitcher
sample 24", 24"
recovery

71.5 if: Pushed
pitcher sample
24", 22" recovery

-I + 29.8 -
71.0 - 77.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, contains fine gravel,
contains shell fragments, strong
cementation, fine gravel as cemented
sand, moderately weathered shell
fragments, strong HCl reaction

SM

(continued)
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DEPTH I DATA
TESTS REMARKS

73.5 ft: Changes to estimated <5%
shell fragments, estimated <5% fine
gravel, moderate cementation, coarse
sand to fine gravel size moderately
weathered shell fragments, fine gravel
as cemented sand, strong HCI reaction
(with shells and cemented sand), weak
HCl reaction (with soil)

SM

77.0

83.5

87.0

88.5

98.5

100.0-

23.8 -
77.0 - 83.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, moist, olive gray,
contains mica, estimated 5 - 10% shell
fragments, moderate cementation,
medium sand to fine gravel size fresh
to highly weathered shell fragments,
fine gravel as sand, strong HCI
reaction (with cemented sand), strong SP-SM
HCI reaction (with shells), strong HCl
reaction (with soil)

81.5 ft: Changes to wet, olive brown,
contains shell fragments, highly
weathered shell fragments, strong HCI
reaction (with shells and soil)

83.5 - 87.0 fl: POORLY GRADED
SAND, fine to medium grained sand,
moist, olive gray, estimated 5 - 10%9/
shell fragments, coarse sand tofie, .
gravel size shell fragments, st7o7; SP
reaction (with shells and soil)'.[

87.0 - 88.5 Ift: POORLY GRA••D
SAND WITH SILT, fine to medium SP-SM
grained sand, moist, olive gray, .

estimated <5% shell fragments, coarse"•sand fine gravel size fresh to / :[

smoderately weathered shell fragments,
fweak HCl reaction (with shells and soil)

88.5 - 98.5 ft: POORLY GRADEDSAND WITH SILT, fine to medium :
grained sand, wet, olive gray, ..
estimated <5% shell fragments, coarse'i
sand size, highly weathered shell
fragments, weak HCl reaction (with
shells and soil) i

--SP-SM::

T PP = 0.50 tsf
PP = 0.75 tsf
PP = 0.50 tsf

17.3

13.8 -

12.3

74.0 if: bit
chatter/increased
drilling resistance

78.5 - 81.5 ft:
Increased drilling
resistance, bit
chatter at 78.5 ift,
broke through
hard layer at
85.0 It

81.5 - 83.4 ft:
Pushed pitcher
sample 23", 16"
recovery, hard
drilling/pushing
at 83.1 It, too
hard to push
further
83.5 ft: Switched
to 3 1/2" O.D.
tricone roller bit
(mud rotary) and
advanced to 88.5
ft

87.0 - 87.5 ft: bit
chatter,
hard/slow drilling
to 88.5 It
88.5 ft: Switched
to 6" O.D. tricone
roller bit and
advanced to
100.0 ft

96.5 - 98.5 If:
Pushed pitcher
sample 24", 14"
recovery
resistance
increased
hard/slow
drilling/pushing
at 97.5 to 97.8 ft

70

2.3
98.5 - 100.0 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, wet, olive gray,
estimated <5% shell fragments, coarse

-\ sand size highly weathered shell
fragments, weak HCI reaction (with

PP = 1.00 tsf
PP = 1.00 tsf
PP = 1.50 tsf

PP = 4.50 tsf
PP = 4.50 tsf

SP-SM

11SP-SM

- 0.8 -

(continued)
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DEPTH
(ft)

MATERIAL DESCRIPTION SYMBOL ELEV STRA
(ft) TUM

SAMPLING

DEPTH DATAEPi!
TESTS REMARKS

A i-,--,.i

/shells), no HCI reaction (with soil) /

102.0 -
100.0 - 102.0 ft: POORLY GRADED
SAND WITH SILT, fine gravel, moist,
olive gray, contains mica, contains
shell fragments, coarse sand size,
moderately weathered shell fragments,
weak HCl reaction (with shells), weak
HCI reaction (with soil)

SsM~t PP = 4.50 tsf

[
-1.2

100.0 - 102.0 ft:
Pushed pitcher
sample 24", 24"
recovery
(continued)

Bottom of Boring at 102.0 ft.
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Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew

Schnabel Representative: B. Glass Completion 7/21 --- 6.0' ---

Equipment: Diedrich D-50 (Turbo AT'V); AWJ Rods

Method: 4-1/4" I.D. Hollow Stem Auger

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/21/08 Finished: 7/21/08

Easting:960609 ft Northing: 219544 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 9.7 (ft) Total Depth: 6.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS

(ft) (ft) TUM DEPTI DATA

0.0 - 0.5 ft: Topsoil, organics, grass ~, ,~

I, .

S-1, SPT
2+17+17
REC=13", 72%tN

ý>9.20.5

2.0

4.0

6.0

0.5- 2.0 ft: FILL, sampled as silty sand 1
with gravel, fine to medium grained Z
sand, moist, brown, estimated 30 -
45% rock fragments, no HCI reaction/
coarse gravel to cobble size stone,
size of rip rap inferred from exposed FILL
area 15 ft plant east of bonng

2.0 - 4.0 ft: FILL, sampleddas silty
gravel with sand, moist, grAy,
estimated 50- 100% concrete, no HCI
reaction, concrete is rip rap sized

FILL

4.0 - 6.0 ft: FILL, sampled as sandy silt
with gravel, moist, light gray, no HCI
reaction, (disintegrated concrete)

FILL

7.7

5.7

S-2, SPT
50/1"
REC=1", 83%

0.0 ft: Advanced
4 1/4" ID HSA to
0.0 to 2.5 ft,
augers walking,
boring foreman
got through at
1.0 ft, rig chatter
from 2.0 to 2.5 ft,
brown cuttings

2.5 - 5.0 ft: rig
chatter, light gray
cuttings with
pieces of
concrete

5.0 - 6.0 ft: Rig
chatter from 5.0
to 6.0 ft, driller
states that the
augers are on
metal at 6.0 ft

-5--
S-3, SPT
50/3"
REC=3", 83%

3.7 J . I

Bottom of Boring at 6.0 ft.
Boring refusal at 6 ft.
Boring backfilled with dry concrete and hydrated with the approval of the contractor



TEST Project: CCNPP Subsurface Investigation Boring Number: B-780Ahnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 1

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew

Schnabel Representative: B. Glass Completion 7/22 ...... ...- 8.0'

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods

Method: 4-1/4" I.D. Hollow Stem Auger

Hammer Type: Auto Hammer (140 Ib) I

Dates Started: 7/22/08 Finished: 7/22/08

Easting: 960064 ft Northing: 219540 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 9.7 (ft) Total Depth: 8.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

0.0 - 8.0 ft: FILL, sampled as poorly
graded sand with silt, fine to coarse
grained sand, subangular to angular
particles, moist, estimated 5 - 10% fine
gravel, no HCI reaction <

,/ILL

0.0 - 6.0 ft:
Advanced 4 1/4"
ID HSA to 8.0 ft.
0 to 6.0 ft: rig
chatter to 0.5 ft,
augers walking
at 0.1 ft. foreman
stabilized auger,
rig chatter from
5.0 - 6.0 ft.C+

5 -

S-1, SS
2+2+4
REC=6", 33%

8.0 1.7 ' - I

6.0 - 8.0 ft:
Sampler
deflected around
7 ft. Rig
chatter/grinding
from 6.0 7.5 ft,
difficult drilling,
brown cuttings,
few cuttings,
augers walking
around 7 ft

Bottom of Boring at 8.0 ft.
Boring backfilled with cement/bentonite grout upon completion.
Boring terminated at 8.0 ft



C TEST Project: CCNPP Subsurface Investigation Boring Number: B-780Bhnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered V 7/31 10:41 AM 10.0' 10.0' ---Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion _7. 7/31 12:26 PM 5.1' 14.5' 15.4'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/31/08 Finished: 7/31/08

Easting:960624 ft Northing:219530 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 10± (ft) Total Depth: 50.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

0.0 - 8.0 ft: See B-780 and B-780A for
lithologic description

4

7.5 - 12.0 ft: POORLY GRADED
SAND, medium to coarse grained
sand, subangular particles, wet,
orangish brown, estimated <5% fine
and coarse sand, contains 1 inch layer
of SANDY LEAN CLAY (CL), medium
sand, moist, brown, soft at 11.3 ft

-- 5

8.0 "

12.0

17.0

SP

2.2 -

-1.8 -

0.0 ft: advanced
4 1/4" ID HSA to,
14.5 ft; changes
as noted below
see end of boring.
log for additional
remarks
0.0 - 7.5 ft: bit
chatter from 0 to
1 ft, auger
walking at 0.2 ft;
but boring
forman stabilized
auger, brown
cuttings

7.5 - 10.0 ft: no
recovery due to
cohesionless
soil, poorly
graded sand
cuttings, uniform
drilling
resistance,
smooth drilling,
brown cuttings

12.0 - 13.0 ft: bit
chatter

14.5 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 50.0
ft, mixed one bag
of bentonite with
125 gallons of
water to make
drilling fluid
14.5 ft: uniform
drilling, smooth
drilling, gray
drilling fluid

-10

12.0 - 17.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, gray, estimated 5 - 10% fine
gravel, estimated 5- 10% shell
fragments, fine gravel as cemented
sands; coarse sand to coarse gravel
size moderately to highly weathered SID
shell fragments; strong HCI reaction
(with shells and cemented sands), no
HCI reaction (with soil), moderate to
weak cementation

-15

-6.8 -
17.0 - 22.0 ft: POORLY GRADED
SAND, fine grained sand, wet, dark
gray, estimated <5% fine gravel,
estimated <5% shell fragments, weak
cementation, gravel as cemented
sands; coarse sand to fine gravel
sizedhighly weathered shell fragments;
strong HCI reaction (with shells and

SP

I I r I i I
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-780B
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA _

cemented sands), no HCI reaction
(with soil)

SP

22.0

27.5

32.0

37.0

42.5

11.8 -
22.0 - 27.5 ft: POORLY GRADED
SAND WITH SILT, moist, olive gray,
contains mica, estimated 5 - 10% shell
fragments, estimated <5% fine gravel,
strong cementation, coarse sand to
fine gravel size fresh to highly
weathered shell fragments; fine gravel
as cemented sands; strong HCI SP-SM.
reaction (with shells and cemented
sand), weak HCl reaction (with soil),
cemented sands are concentrated in
sample from 23.5 to 23.9 ft

-17
27.5 - 32.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% fine
gravel, estimated 5 - 10% shell
fragments, strong HCI reaction, fine
gravel as cemented sands; coarse
sand to coarse gravel size fresh to
highly weathered shell fragments;
weak to moderate cementation
cemented sands are concentrated in
sample from 28.5 to 30.2 ft

/ýS

rSM

,,173

32.0 - 37.0 ft: POORLY GRADEID "'V

SAND WITH SILT, fine/gr'ained sand
moist, olive gray, contaihs'mica, 36
HCI reaction :

SP-SM

37.0 - 42.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm

ML

-/1I,0 -

-25 -

- 30 -

- 35 -

-40-

- 45 -

S-5, SPT
17+6+10
REC=17", 94%

S-6, SPT
27+16+15
REC=18", 100%

S-7, SPT
4+7+10
REC=18", 100%

S-8, SPT
7+9+9
REC=18", 75%

S-9, SPT
7+9+12
REC=18", 100%

28.5 - 33.5 ft:
olive gray drilling
fluid

38.5 - 40.0 ft:
uniform drilling
resistance,
smooth drilling

-26.8 -

-32.3
42.5 - 47.5 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, weak HCI reaction, coarse
sand size fresh shell fragments 7SM

(continued)



TEST Project: CCNPP Subsurface Investigation
hm abel BORING Calvert County, Maryland

)el Engineering LOG Bechtel Job No. 23257

MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING
(ft) TUM DEPTH DATA

_ _ __ SM__._. -37.3S
47.5 - 50.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated 15 - 25% shell fragments, SP-SM S-1O, SPT

medium sand to coarse gravel size 7+ 811

fresh to moderately weathered shell c
fragments; strong HCl reaction (with -39 8-- 50 - ____5

\shells), weak HCI (with soil)

Boring backfilled with cement/bentonite grout through tremie pipe upon completion.
Please refer to original field log for End of Day groundwater observation depths.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-781hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered _ 7/21 1:05 PM 10.0' 10.0' ---Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion _ 7/21 2:46 PM 5.0' 14.5' 18.7'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit _

Hammer Type: Auto Hammer (140 Ib) _

Dates Started: 7/21/08 Finished: 7/21/08

Easti'ng:960780.8 ft Northing:219700.9 ft By: Land Survey

Coordinate System: MD State Plane I

Ground Surface Elevation: 10.4 (it) Total Depth: 50.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

0.0 - 2.0 ft: FILL, sampled as silty
gravel with sand, moist, gray and light
brown, estimated 50 - 100% crushed
stone, no HCI reaction

ZI,FILL

S-1, SPT
14+20+22
REC=1 5", 83%

0
q-

0U

0

Z

0~
MC

in
0

2.0

4.5

9.5

12.5

17.0

2.0 - 4.5 ft: FILL, sampled as silty 'S..
sand, medium grained sand,

- subangular particles, moist, orangish \ ? -
brown and gray, estimated 5 - 10%/c fine•' /
gravel, estimated <5% crushed std-ne,\

" no HCI reaction

4.5 - 9.5 ft: FILL, sampled as alaj•y
sand, medium grained sand.-"'K •" -
subrounded particles, m6ist, orangsti|
brown, no HCI reaction("",,ýý ,v

7.5 ft: Changes to estimated <5%
crushed stone

9.5- 12.5 ft: FILL, sampled as sandy E
clay, medium grained sand, wet, -
orangish brown, no HCI reaction, soft

" I ~FILL -

12.5 - 17.0 ft: POORLY GRADED
SAND WITH SILT, medium grained
sand, subrounded to subangular
particles, wet, dark gray, estimated 5 -
10% shell fragments, strong HCI
reaction, fine gravel size fresh shell
fragments

0.9

-2.1

8.4 -

5.9

-5-

-10-

-15-

S-2, SPT
3+18+11
REC=12",

S-3, SPT
4+5+3
REC=12",

S-4, SPT
2+2+2
REC=9", 50%

S-5, SPT
1+1+1
REC=4", 22%

S-6, SPT
1+2+2
REC=I 1", 61%

S-7, SPT
4+5+6
REC=16", 89%

67%

67%

0.0 ft: advanced
4 1/4" ID HSA to
14.5 ft; rig
chatter from 0 to
2 Ift, gray cuttings
changing to
brown at 2.2 ft,
changes as
noted below, see
end of boring log
for addtional
remarks
2.5 - 5.0 ft:
uniform drilling
resistance,
smooth drilling,
brown cuttings

10.0 - 13.5 ft:
orangish brown
cuttings

12.5 - 14.0 It:
photograph
shows incorrect
depth should be
13.5 - 15.0 ft
14.0 ft: cuttings
change to gray
14.5 ft: switched
to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 50.0
ft. mix one bag of
bentonite with
125 gallons of
water
14.5 - 18.5 ft:
uniform drilling
resistance,
smooth drilling,

-6.6 -17.0 - 22.0 It: POORLY GRADED
SAND, medium grained sand,
subrounded particles, wet, dark gray,
estimated <5% shell fragments, coarse
sand to fine gravel size fresh to highly
weathered shell fragments, strong HCL
reaction (with shells), weak HCL
reaction (with soil)

SP

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-781
hnabe BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH[ DATA

SP

22.0 __ 1 .m -11.6 -
22.0 - 32.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, estimated <5% fine
gravel, estimated <5% shell fragments,
strong HCI reaction, moderate
cementation, fine gravel as cemented
sands, coarse sand to fine gravel size
moderately to highly weathered shell
fragments

27.0 ft: Changes to highly weathered
shell fragments

SP-SM

-25 -

-30-

32.0

37.0

42.0

-21.6 -
32.0 - 37.0 ft: SANDY SILT: fine-',
grained sand, moist, o ine~gray, n HCl
reaction, firm

ML

37.0 - 42.0 It: SILT, moist, olive gray,
contains mica, estimated <5% fine
grained sand, weak HCI reaction, firm

ML

-35- 7

S-8, SPT
8+20+13
REC=18", 100%

S-9, SPT
5+9+50/4"
REC=16", -190%

S-10, SPT
3+6+8
REC=18", 100%

S-11, SPT
6+8+9
REC=18", 100%

S-12, SPT
4+6+10
REC=18", 100%

gray drilling fluid

28.5 - 33.5 ft:
uniform drilling
resistance,
smooth drilling

38.5 - 40.0 ft:
uniform drilling
resistance,
smooth drilling

-26.6 -

-31.6 -
42.0 - 47.0 if: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel
size moderately weathered shell
fragments, strong HCL reaction (with
shells), no HCL reaction (with soil)

- 40 -

- 45 -

SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-781
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineerlng LOG Bechtel Job No. 23257 Sheet: 3 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

41.0 - 47.0 - 50.0 ft: POORLY GRADED . -Jb.

SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated 5 - 10% shell fragments, SP-SM
coarse sand to fine gravel size S -13, SPT
moderately to highly weathered shell 3+6+9
fragments, strong HCL reaction (with 100%

50.0 shells), no HCL reaction (with soil) -39.6- 50

Bottom of Boring at 50.0 ft.
Boring backfilled with bentonite upon completion.

L))
U)

uI-

0q

LL
0

0-)
U3

C,

0

U-



TEST Project: CCNPP Subsurface Investigation Boring Number: B-782hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered • 7/23 9:40 AM 8.5' 7.0' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo); AWJ Rods Completion 1 7/23 1:15 PM 5.2' 14.5' 50.0'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/23/08 Finished: 7/23/08

Easting:961232.1 ft Northing:218986.5 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 9.9 (ft) Total Depth: 51.5 ft _

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

_____ I____________________________________ _____ ___ ____ __________________________________

0.0 - 2.0 ft: FILL, sampled as silty
sand, fine to coarse grained sand,
angular to subrounded particles, moist,
brownish orange, estimated <5%
crushed stone, estimated <5% fine
gravel, no HCI reaction

FILL
F/ /L

S-1, SPT
11+13+13
REC=14", 78%

2.0 "

4.5

7.0-

9.5

12.5

17.5

ie~ ~e*
2.0 - 4.5 ft: FILL, sampled as silty
sand, medium grained sand,
subangular particles, moist, reddish
brown and dark gray, estimated,<5%,
shell fragments, estimated <5°ofine
gravel, coarse sand size freshrshell;>
fragments; rounded gravel; strong HCI
reaction (with shells), no Hd-reactinýr

\(with soil) /7 ",NN

FILL

"I

4.5- 7.0 ft: FILL, sampied-s~siltyfj
sand, medium to coarse graineýd`sand,
subangular particles, moist, brown and
dark gray, estimated <5% crushed
stone, no HCI reaction, contains a 2

'\inch layer of poorly graded sand,
medium sand, subangular, moist, white
at 6.3 ft I

FILL

7.9 -

•5.4

2.9 -

0.4

-2.6

7.0 - 9.5 ft: SILTY SAND, medium to
coarse grained sand, rounded to
subrounded particles, wet, orangish
brown, no HCI reaction

SM

9.5 - 12.5 ft: POORLY GRADED SAND
WITH SILT, medium to coarse grained
sand, rounded particles, wet, brownish
orange, estimated <5% fine gravel, no
HCI reaction, lensed, 0.5 inch pockets SP-SM
of SANDY LEAN CLAY (CL)

12.5 - 17.5 ft: POORLY GRADED
SAND, medium grained sand,
subrounded particles, wet, black,
estimated <5% shell fragments, coarse
sand size fresh shell fragments; strong
HCI reaction (with shells), no HCI
reaction (with soil)

SP

5-

10-

15-

S-2, SPT
1+3+4
REC=12", 67%

S-3, SPT
4+10+9
REC=14", 78%

S-4, SPT
2+8+8
REC=13", 72%

0.0 ft: advanced
4 1/4" ID HSA to
14.5 ft; at 0.0 to
2.5 ft interval,
uniform drilling
resistance,
smooth drilling,
brownish orange
cuttings;
changes as
noted below; see
end of boring log
for additional
remarks
2.5 - 5.0 ft: brown
cuttings

10.0 - 13.5 ft:
orangish brown
cuttings

13.5 - 14.5 ft:
brown cuttings

14.5 ft: switch to
3 1/2" OD tricone
roller bit (mud
rotary and
advanced to 50.0
ft. Mix 125
gallons of water
with one bag of
bentonite to
make drilling fluid

S-5, SPT
2+2+3
REC=13", 72%

S-6, SPT
2+5+3
REC=13", 72%

-7.617.5 - 22.0 ft: POORLY GRADED SP-SMI['11
(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-782
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SAND WITH SILT, fine to medium
grained sand, wet, gray, estimated 5 -
10% fine gravel, estimated 5 - 10%
shell fragments, strong HCI reaction,
strong cementation, fine gravel as
cemented sands; coarse sand to fine
gravel size fresh shell fragments SP-SM

22.0

32.0

37.0

42.0

i i 12.1 -
22.0 - 32.0 ft: POORLY GRADED
SAND WITH SILT, moist, olive gray,
contains mica, estimated <5% shell
fragments, fine gravel size highly
weathered shell fragments; strong HCI
reaction (with shells), weak HCI
reaction (with soil)

S

SP SM

(

20-

25-

30-

35 -

40 -

S-7, SPT
15+11+7
REC=16", 89%

S-8, SPT
3+5+8
REC=1 7", 94%

UD-1, UNDIST
REC=O", 0%

S-9, SPT
4+6+9
REC=18", 100%

S-10, SPT
24+10+13
REC=18", 100%

S-11, SPT
5+7+10
REC=18", 100%

14.5 - 18.5 ft: bit
chatter at 17.5 ft,
gray drilling fluid
(continued)

26.5 ft: shelby
tube push
attempted; tube
did not penetrate
the soil, no
sample
recovered, no jar
sample taken,
tube not
preserved
28.5 - 33.5 ft:
greenish gray
drilling fluid

38.5 - 43.5 ft:
uniform drilling
resistance,
smooth drilling,
greenish gray
drilling fluid

32.0 - 37.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel
size fresh to highly weathered shell
fragments; contains a 9-inch layer of
fine gravel (as cemented sands);
strong HCI reaction (with shells), weak SM
HCI reaction (with soil); moderate to
strong cementation

37.0 - 42.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel size highly
weathered shell fragments, strong HCI
reaction (with shells), no HCI reaction
(with soil) SP-SM

-22.1 -

-27.1 -

7
-32.1 -ML

(continued)



TEST Project: CCNPP Subsurface Investigation Borinn Number: B-782hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

42.0 - 46.5 ft: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand size
moderately weathered shell fragments, S-12, SPT

-6+8+9
strong HCI reaction (with shells), weak 6+8+9
HCI reaction (with soil) ML REC=18, 100%

-45

46.5-3.
46.5 - 47.3 ft: SILTY SAND, fine UD-2, UNDIST PP = 4.50 tsf 46.5 - 47.3 ft:
grained sand, moist, olive green, REC=9", 94% PP = 4.00 tsf pushed shelby

47.3 contains mica, no HCl reaction -37.4 S-13, SPT PP = 4.40 tsf tube 9" recovery
47.3 - 51.5 fl: POORLY GRADED 4+8+12

REC=18", 100%SAND WITH SILT, fine grained sand,-tRE18,0%

moist, olive green, contains mica,
estimated <5% shell fragments, fine
gravel size moderately weathered shell
fragments; strong HCI reaction (with SP SM
shells), weak HCI reaction (with soil) 5S-- -- -- 50 S-4SP

50.0 ft: Changes to fine gravel size
fresh to moderately weathered shell
fragments; strong HCI reaction (with
shells), weak HCI reaction (with soil)51.5 -41.6

Bottom of Boring at 51.5 ft.
Boring backfilled with cementibentonite grout through tremie pipe upon completion.
Please refer to original field log for End of Day groundwater observation depths.

I.-

0

_-.

x

0~

I



TEST Project: CCNPP Subsurface Investigation Boring Number: B-787
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Englneerlng LOG Bechtel Job No. 23257 Sheet: 1 of 5

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered _ 8/1 10:30AM 18.5' 18.5' ---Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day 8/4 8:10 AM 17.5' 19.5'

Method: 4-1/4" I.D. Hollow Stem Auger, Completion • 8/4 9:25 AM 5.1' 19.5' ---
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 8/1/08 Finished: 8/4/08

Easting: 960596 ft Northing: 217782 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 50± (ft) Total Depth: 100.0 It

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

0.0 - 2.0 ft: FILL, sampled as silty S-1, SPT 0.0 ft: advanced
sand, fine to medium grained sand, / 1+4+3 4 1/4" ID HSA to

- moist, orangish brown with mottles of FILL REC=13", 72% 19.5 ft
light gray, no HCI reaction Z 0.0 - 2.5 ft:

I ýý uniform
2.0 resisance

2.0 - 4.5 ft: FILL, sampled as clayey > smooresistance,smooth drilling,
sand, fine to medium grained sand, P ! I- j<S-2, SPT brown cuttings,
moist, orangish brown with mottles of 2+3+4
light gray, no HCI reaction L REC=13", 72% changes as

noted below, see
.•1 AX ._end of boring

_ _ _ _ _ _logs for
4.5 I4dtn

4.5 - 7.0 ft: FILL, sampled as ianridy' arks
lean clay, fine grained sand.--oist' -5 remarks

orangish brown with motilesofgay, no 1+2+3
HCI reaction FILL REC=10", 56%

S 7.0 14 .
. - 7.0 - 9.5 ft: FILL, sampled as silty

sand, fine to medium grained sand, S-4, SPTc -, moist, brown with mottles of gray, 1+3+5
estimated <5% crushed stone, no HCI FILL REC=13", 72%
reaction, contains 1 inch layer of Lean

o Clay (CL) at 8.4 ft
9.5 40.4

5 9.5 - 14.2 ft: FILL, sampled as poorly 10
EL graded sand, fine to medium grained 5-5, SPT2~> S-5, SPT

w sand, moist, orangish brown with 3+6+7
Sbands of light gray, estimated <5% fine x REC=17", 94%

o gravel, no HCI reaction, moderate -Acementation, fine gravel as cemented
- sands FILL

U)
ILCKX

S-6, SPT 13.5 - 14.2 ft: jar

S14.2 32+2+3 labeled as S-6A
14.2 - 17.5 ft: FILL, sampled as sandy REC=18", 100%
lean clay, fine grained sand, moist,
gray, estimated <5% crushed stone, -15- labeled as S-6B

w estimated <5% fine gravel, contains
0.25 inch layer of iron cemented sands FILL

o at 14.8 ft

° 17.5 32.4
C17.5 - 22.5 ft: POORLY GRADED
, "SAND, medium grained sand,

z subrounded particles, wet, brown with -
bands of brownish red, estimated <5% SP S-7, SPTI I m -\/2+4+5
fine gravel, no HCI reaction, weak 2+4+5
cementation, fine gravel as iron. .cniud 19.5 ft: switched

(continued)
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cemented sands

SP

22.5

27.5

32.0

37.5

22.5 - 27.5 It: SANDY SILT, fine
grained sand, moist, dark gray,
estimated <5% shell fragments,
contains mica, coarse sand size highly
weathered shell fragments, weak HCI
reaction (with shells), no HCI reaction
(with soil) ML

27.5 - 32.0 ft: SILTY SAND, fine 4 -

grained sand, moist, dark gray, I "
contains mica, estimated <5% shell
fragments, estimated <5% fine gravel,
moderate cementation, coarse sand
sized moderate to highly weathered
shell fragments, fine gravel as
cemented sands, strong HCI reaction
(with cemented sands), weak HCI`>
reaction (with shells), no HCI reacibn
(with soil)

32.0- 37.5 It: POORLY GiRADED N)
SAND WITH SILT, fineto0medium.
grained sand, moist, dai'rk)ray, /
contains mica, estimated 5",10% fine
gravel, estimated <5% shell fragments,
strong cementation, fine gravel as
cemented sands, fresh to highly
weathered shell fragments, strong HCI SP-SM
reaction (with cemented sands, shells
and soil)

27.4

7
22.4

17.9 -

-25-

-30 -

35 -

40-

45 -

S-8, SPT
3+4+5
REC=18", 100%

S-9, SPT
3+4+9
REC=18", 100%

S-10, SPT
13+14+10
REC=18", 100%

S-11, SPT
4+6+8
REC=17", 94%

S-12, SPT
4+5+6
REC=18", 100%

to 3 1/2" OD
tricone roller bit
(mud rotary) and
advanced to 100
If; mixed one bag
of bentonite with
125 gallons of
water to make
drilling fluid
19.5 - 23.5 Ift:
uniform drilling
resistance,
smooth drilling,
grayish brown
drilling fluid
(continued)
23.5 - 28.5 ift:
gray drilling fluid

42.0 - 43.0 it: bit
chatter

43.5 - 48.5 ift:
uniform drilling
resistance,
smooth drilling

12.4
37.5 - 52.0 it: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, estimated <5% shell
fragments, coarse sand sized
moderately weathered shell fragments,
strong HCI reaction (with shells), no
HCI reaction (with soil)

SP

43.5 it: Changes to coarse sand to fine
gravel sized fresh shell fragments 7

(continued)
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48.5 ft: Changes to coarse sand sized
highly weathered shell fragments,
weak HCl reaction (with shells) SP

52.0

57.0

62.5

67.0

72.5

-2.1 -
52.0 - 57.0 if: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, dark gray, contains mica,
estimated <5% shell fragments, coarse
sand to fine gravel sized highly
weathered shell fragments , strong HCI
reaction (with shells), weak HCI
reaction (with soil)

/SP-SM

57.0 - 62.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated 15 - 25%i/616e
gravel, estimated 5 - 10%/ shell K/Ž..__
fragments, strong HCI reaction•,strong
cementation, fine gravel as ceme`ted
sands, coarse sand to fine gravel~size
fresh to highly weathered'shell SP-SM
fragments

62.5 - 67.0 ft: POORLY GRADEDSAND WITH SILT, fine grained sand,
wet, dark gray, estimated 5 - 10% fine
-gravel, moderate to strong
cementation, fine gravel as cemented
sands, strong HCI reaction (with
cemented sands and soil)

67.0 - 72.5 ft: POORLY GRADED
SAND, fine grained sand, wet, olive
gray, contains mica, estimated <5%
shell fragments, strong cementation,
fine gravel sized highly weathered shell
fragments, contains a 2 inch layer of
fine gravel as cemented sand at 69.6
ft, strong HCI reaction (with cemented SP
sands and shells), no HCI reaction
(with soil)

-7.1 -

- 50 -

- 55 -

- 60 -

- 65 -

- 70 -

S-13, SPT
4+5+6
REC=18", 100%

S-14, SPT
3+5+6
REC=18", 100%

S-15, SPT
26+16+8
REC=18", 100%

S-16, SPT
50/2"
REC=2", 83%

S-17, SPT
6+12+50/4"
REC=16", 103%

53.5 - 58.5 ft: bit
chatter

59.5 - 62.5 ft:
intermittent bit
chatter,

67.0 - 70.5 ft: bit
chatter

-12.6

z

17.1 -

72.5 - 77.5 if: SANDY SILT, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell

-22.6

ML

5S-18, SPT
(continued)
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fragments, firm, coarse sand to fine
gravel sized moderately weathered
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil) ML

77.5

82.5

87.5

92.5

97.5

100.0

77.5 - 82.5 ft: POORLY GRADED
SAND WITH SILT, fine to medium
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand size highly
weathered shell fragments, strong HCI
reaction (with shells), weak HCl SP-SM..

reaction (with soil)

82.5 - 87.5 ft: SANDY SILT, ine
grained sand, moist, olive gray,
contains mica, weak HCI reaction, firm-.

~~ML

87.5 - 92.5 ft: SILTY SAND, flre.
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, coarse sand to fine gravel
size moderately weathered shell
fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil) SM

92.5 - 97.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
moist, olive gray, contains mica,
estimated 5 - 10% shell fragments,
coarse sand to fine gravel sized fresh
to highly weathered shell fragments,
strong HCI reaction (with shells), weak SP-SM
HCI reaction (with soil)

-27.6

- 75 -

- 80 -

-32.6

-37.6

85-

90-

95-

8+9+15
REC=18", 100%

S-19, SPT
5+9+14
REC=18", 100%

S-20, SPT
9+10+12
REC=18", 100%

S-21, SPT
7+10+16
REC=18", 100%

S-22, SPT
7+11+12
REC=18", 100%

S-23, SPT
8+11+15
REC=18", 100%

73.5 - 78.5 ft:
uniform drilling
resistance,
smooth drilling,
olive gray drilling
fluid (continued)

88.5 - 93.0 ft:
flushed boring
with water

-42.6

-47.6
97.5 - 100.0 ft: SILTY SAND, fine
grained sand, moist, olive gray,
contains mica, estimated <5% shell
fragments, weak HCl reaction, coarse
sand sized highly weathered shell
fragments

SM

. L-ou I

(continued)
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TEST Project: CCNPP Subsurface Investigation Boring Number: B-788hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew Encountered 7 6/27 9:52 AM 18.5' 10.0' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion 1 6/27 11:00 AM 2.5' 10.0' 49.0'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/27/08 Finished: 6/27/08

Easting: 960881.3 ft Northing: 217507.3 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 51.3 (ft) Total Depth: 50.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (t) TUM DEPTH I DATA

0.0 -20 ft: SANDY LEAN CLAY, fine
grained sand, moist, brown, no HCI
reaction

KI
S-1, SPT
1+3+4
REC=16", 89%

2.0

3.5

7.0

9.0

14.5

15.7

2.0 - 3.5 ft: CLAYEY SAND, fine tomedium grained sand, moist, light graq-- -S

with mottles of orangish brown, no Ht S
_Hreaction, moderate cementation, iron CL

soxidation mottles ioxdo

3.5- 7.0 ft: LEAN CLAY, moistNghDgray with bands of oraingish b'rd~w~n

estimated <5% fine graintedmsan 'aneo
HCI reaction, soft, iron der.ateon "n-d- CL

7.0 - 9.0 ft: LEAN CLAY, moist, light
gray with bands of orangish brown, no

- HCI, moderate cementation reaction, CL -

contains a 0.25 inch layer of cemented
sands at 7.9 and 8.3 ft; iron oxidation
f -mottles

\8.7 ft: Changes to gray

-- 9.0 - 14.5 ft: POORLY GRADED SAND
WITH SILT, fine to medium grained
sand, moist, dark gray, contains mica,
no HCl reaction, moderate
cementation, contains a 0.25 inch layer

_of cemented reddish fine sand at 10.1 SP-SM
ft

49.3

47.8

44.3 -

42.3 -

5-

10-

15-

7
7

S-2, SPT
3+5+5
REC=18", 100%

S-3, SPT
2+4+5
REC=18", 100%

S-4, SPT
3+5+6
REC=18", 100%

S-5, SPT
6+6+9
REC=18", 100%

S-6, SPT
3+8+15
REC=17", 94%

S-7, SPT
8+10+16
REC=12", 67%

S-8, SPT
8+10+16
REC=13", 72%

0.0 - 2.5 ft:
Advanced 4 1/4"
ID HSA to 10.0 ft.
0.0 to 2.5 ft:
Uniform drilling
resistance,
brown cuttings,
changes as
noted below, see
end of boring log
for additional
remarks
1.5 - 15.7 ft:
Labeled as S-7A
2.5 - 3.5 ft: Jar
labeled as S-2A
3.5 - 4.0 ft: Jar
labeled as S-2B
5.0 - 7.5 ft:
orangish gray
cuttings

10.0 - 12.5 ft:
Switched to 3
1/2" OD Tricone
roller bit and
advanced to 50.0
ft 10.0 ft: Uniform
drilling
resistance,
smooth drilling,
dark gray drilling
fluid; changed to
brown from 11.5
to 12 ft and back
to dark gray.
12.5 - 15.0 ft:
dark gray drilling
fluid
15.0 - 18.0 ft:
gray drilling fluid
15.7 - 16.5 ft:
Labeled as jar
S-7B

14.5 -15.7 ft: SILTY SAND, fine
grained sand, moist, dark gray,
contains mica, no HCI reaction,\ moderate cementation, contains a 1
inch layer of fine cemented sands at
15.6 ft, brownish red, moderate
cementation. f

SM

SP

IL
36.8

35.6

15.7 - 26.5 ft: POORLY GRADED
SAND, fine to medium grained sand,
moist, light gray and brownish red, no
HCI reaction, moderate cementation,
contains interbeds of cemented fine
sands, brownish red
18.5 ft: Changes to wet, dark gray,

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

____ T'~~' - - I
estimated <5% silt

SP
23.5 ft: Changes to estimated <5%
shell fragments, weak HCI reaction
(with shells)

F'

S-9, SPT
36+50/5"
REC=I 1", 102%

-25 1

26.5
26,5 - 32.0 ft: SILTY SAND, fine
grained sand, moist, dark gray,
estimated <5% shell fragments, strong
HCI reaction (with shells), weak HCI
reaction (with soil)

I 6
24.8

7
32.0

36.0

32.0 - 36.0 ft: POORL iAE
SAND WITH SILT, inetb. mediui
grained sand, moist, deig.ay, r 4
estimated 50- 100% cemO ted'Sands,
weak HCI reaction, fine to meifum
cemented sands, strong cementation SP-SM..:

"19•.3 -

-30-

- 35-

E

15.3 -
36.0 - 50.0 ft: POORLY GRADED
SAND, fine grained sand, wet, gray,
estimated <5% silt, estimated 5 - 10%
shell fragments, no HCI reaction

S-10, SPT4+5+6
REC=18", 100%

S-il, SPT
50/4'
REC=3", 83%

S-12, SPT
18+7+6

S-13, SPT
6+9+9
REC=17", 94%

32.0 ft: Bitchatter

33.5 - 38.5 ft:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid

38.5 - 43.5 ft:
Uniform drilling
resistance,
smooth drilling,
gray drilling fluid

SP

- 40 -

- 45 -

43.5 ft: Changes to fine to medium
grained sand, subrounded particles,
dark gray, estimated <5% silt,
estimated <5% shell fragments, weak
HCl reaction (with shells)

I 
______________(continued)
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SP
S-14, SPT
3+5+7
REC=16", 89%

1.3 ' I- nt)

Bottom of Boring at 50.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.



TEST Project: CCNPP Subsurface Investigation Boring Number: B-789
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 6
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved
Contractor Foreman: T. ChewCotatrFrea:T hwEncountered 6/26 10:24 AM 23.5' 10.0' ---
Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion 1 6/26 4:39 PM 11.5' 10.01 76.5'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/26/08 Finished: 6/26/08

Easting: 961000 ft Northing: 217388.6 ft

Coordinate System: MD State Plane

Ground Surface Elevation: 56± (ft) Total Depth: 100.0 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

V ']

i_ _ _ _ _ _ _ ,_ I _I_ _ _ _ _

0.0 - 0.5 ft: Topsoil, contains organics,
-,. contains roots0.5

2.0

4.5

7.0

9.5

12.0

14.5

f

0.5 - 2.0 ft: SILTY SAND, fine to
medium grained sand, moist, light
brown with mottles of orangish brown,
contains roots, contains fine gravel, no
HCI reaction

2.0 - 4.5 ft: LEAN CLAY, moist, light NI
gray with mottles of orangish red,-.,
contains fine to medium sand, n6dHCI
reaction, soft, iron oxidation mottles --

/ .s..

//

55.8

54.3 -

51.8

x

ULL

4.5 - 7.0 ft: SANDY LEAIWCUAY'I.ne
grained sand, moist, light gray with
bands of reddish orange, contains
roots, no HCI reaction, soft, iron
oxidation bands CL

7.0 - 9.5 ft: LEAN CLAY, moist, light
gray with bands of reddish orange,
estimated <5% fine grained sand, no
HCI reaction, soft, iron oxidation bands

CL

9.5 - 12.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
firm

CL

12.0 - 14.5 ft: SANDY LEAN CLAY,
fine grained sand, moist, dark gray,
contains mica, no HCI reaction, firm

CL

49.3 -

46.8

5-

10-

S-1, SPT
1+1+2
REC=18", 100%

S-2, SPT
1+2+4
REC=18", 100%

S-3, SPT
3+3+4
REC=8", 44%

S-4, SPT
2+2+5
REC=18", 100%

S-5, SPT

REC=18", 100%

S-6, SPT
4+6+6
REC=18", 100%

0.0 ft: Advanced
4 1/4" ID HSA to
10.0 ft, 0.0 to 2.5
ft: uniform drilling
resistance,
smooth drilling,
orangish brown
cuttings.
changes as
noted below.
2.5 - 5.0 ft:
orangish brown
and gray cuttings

5.0 - 7.5 ft:
orangish brown
cuttings

7.5 - 10.0 ft:
increased drilling
resistance at 9.0
ft, smooth
drilling, brownish
orange cuttings

10.0 - 12.5 ft:
Switched to 3
1/2" O.D. tricone
roller bit (mud
rotary) and
advanced to 98.5
ft: smooth
drilling, gray
drilling fluid, mud
thinner added at
12.5 ft.

44.3 -

41.8
14.5 - 19.7 ft: CLAYEY SAND, fine SC

a JL1d .3. .3.

(continued)
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grained sand, moist, dark gray, S-7, SPT
contains mica, no HCI reaction 2+3+6

REC=18", 100%

SC

S-8, SPT 18.5 - 19.7 ft: Jar
3+3+7 sampled as S-8A
REC=18", 100%

19.7 36.6
19.7 - 22.0 ft: SILTY SAND, fine to A. -20-- 19.7 - 20.0 ft: Jar
medium grained sand, moist, gray with labeled as S-8B
bands of orange, iron oxidation bands, , 20.0 ft: grayish
contains a 0.5 inch layer of iron brown drilling
cemented sands at 19.7 ft, no HCI / ' fluid
reaction

22.0 34.3
22.0 - 27.0 ft: POORLY GRADED 7 ..
SAND, fine to medium grained sand,
wet, light brown, estimated <5% silt, no
HCI reaction

S-9, SPT
13+16+23

'.REC=13", 72%

-- 25

27.0 -29.3
S2 27.0 - 32.0 ft: POORLY GRADED

SAND, medium to coarse grained
a. sand, subrounded particles, wet, dark
W gray, estimated <5% silt, no HCI

reaction, contains 0.5 inch layers of, LEAN CLAY (CL)'"'
". LACYS-10, SPT 28.5 - 33.5 ft:

1+2+1 increased drillingM . REC=14", 78% resistance at 33

SIP ft, gray drilling
3 0fluid

.- 30--

0
..--

, 32.0 24.3
32.0 - 37.0 ft: POORLY GRADED

OSAND WITH SILT, fine grained sand,
moist, dark gray, contains mica,

Nestimated <5% shell fragments, strong
HCI reaction (with shells and soil)

o SP-SM S-11, SPT 33.5-38.5 Ift: rig
3+3+5 chatter from 37.0

REC=18", 100% ft to 38.0 ft
0

U, 35

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SP-SM

37.0

41.0

47.0

19.3 -
37.0 - 41.0 ft: SILTY SAND, fine
grained sand, wet, dark gray, contains
cemented sands, no HCI reaction,
strong cementation

SM

41.0 - 47.0 ft: POORLY GRADED,
SAND WITH SILT, fine grained sand,
wet, gray, estimated 15 - 25% shell
fragments, weak HCI reaction (with

kr 1 Al HUOU

I

sl e s an sol •)Ul

<12
Kb

SP-SM

15.3

- 40 -

-45 -

- 50 -

S-12, SPT
50/5"
REC=4", 83%

S-13, SPT
33+13+9
REC=18", 100%

S-14, SPT
7+8+12
REC=18", 100%

S-15, SPT
5+6+9
REC=18", 100%

33.5 - 38.5 ft: rig
chatter from 37.0
ft to 38.0 ft
(continued)

38.5 - 43.5 if:
drilling resistance
increasing and
decreasing
intermittently

48.5 - 53.5 ft:
Advanced tricone
bit: uniform
drilling
resistance,
smooth drilling,
gray fluid

9.3 -
47.0 - 57.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, estimated <5% shell
fragments, estimated <5% silt, strong
HCI reaction (with shells and soil)

53.5 ft: Changes to fine to medium
grained sand, subrounded particles,
strong HCI reaction (with shells), weak
HCI reaction (with soil)

SP

- 55 -

(continued)
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DEPTH
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MATERIAL DESCRIPTION SYMBOL ELEVI(ft)
STRA SAMPLING
TUM DEPTH I DATA TESTS REMARKS

+

57.0

67.5

72.0

57.0 - 67.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, no HCI reaction

7
- 60 -

63.5 ft: Changes to estimated <5%
shell fragments, weak HCI reatio
(with shells and soil) 7

- 65 -

S-16, SPT
4+5+8
REC=18", 100%

S-17, SPT
4+5+7
REC=18", 100%

S-18, SPT
16+22+50/5"
REC=16", 95%

S-19, SPT
14+14+27
REC=18", 100%

58.5 - 60.0 ft:
Advanced tricone
bit: uniform
drilling
resistance,
smooth drilling,
gray drilling fluid

63.5 - 68.5 ft: rig
chatter at 67.5 ft

68.5 - 73.5 ft:
intermittent rig
chatter, gray
drilling fluid

67.5 - 72.0 ft: SILTY SAND, fine
grained sand, wet, light gray, contains
cemented sands, estimated 15 - 25%
shell fragments, strong cementation,
strong HCI reaction (with shells and
soil)

- 70 -

72.0 - 87.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated <5% shell
fragments, strong HCI reaction (with
shells) weak HCI reaction (with soil)

- 75 -

(continued)
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DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
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S-20, SPT 78.5 - 83.5 ft:
6+9+13 Advanced tricone
REC=18", 100% bit: uniform

drilling
resistance,

-80 smooth drilling,

gray drilling fluid

SP-SM

83.5 ft: Changes to estimated 5 -110% S-21, SPT
• REC=18", 100%

80- -7 85

S87.0 I87.0- 92.0 ft: POORLY GRADED -30.7

SAND WITH SILT, fine grained sand,
wet, olive gray, estimated <5% shell

--, fragments, strong HCI reaction (with
shells), weak HCI reaction (with soil)

(L
S-22, SPT 88.5 - 93.5 ft:
6+8+13 Advanced tricone
REC=18", 100% bit: uniform

SP-SM drilling
MU1 resistance,

90 - smooth drilling,
U gray drilling fluid

C,
(n,

92. -35.7-
920I92.0 - 100.0 fl: SILTY SAND, fine

grained sand, moist, olive gray,
>,estimated <5% shell fragments, weak
o - HCl reaction (with shells and soil)- -

a.
0U,

o i • /S-23, SPT 93.5 - 98.5 ft:
-8 SM 5 \1+8+10 Advanced triconez 9. 9.100fSL REC=18", 100%TYlSANDcfinefo

g gray drilling fluid

el

HCWecin(ihsel n ol

(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

ELEV
(ft) TUM

98.5 ft: Changes to strong HCI reaction
(with shells and soil)

Bottom of Boring at 100.0 ft.
Boring backfilled with cemer

11

a-
w
I-

I-

0

T
C-)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-790hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3
Contractor: Connelly and Associates, Inc. Groundwater Observations

Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered • 6/30 5:22 PM 19.3' 19.5' ---Schnabel Representative: B. Glass

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day V 7/1 6:55 AM 25.1' 14.5' ---

Method: 4-1/4" I.D. Hollow Stem Auger, Completion _ 7/1 7:22 AM 35.0' 14.5' ---
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/30/08 Finished: 7/1/08

Easting: 961110.5 ft Northlng: 217278.1 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 72.7 (ft) Total Depth: 49.7 ft

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(.f) (if) TUM DEPTH

0.2 -\0.0- 0.2 ft: Asphalt
0.6 "\0.2 - 0.6 ft: GRAVEL /-

0.6 - 4.5 ft: SILTY SAND, fine and
coarse grained sand, subangular
particles, moist, orangish brown, no
HCI reaction
2.5 ft: Changes to subrounded
particles, light gray and brownish

7

_

U,I" 72.5
72.1

orange

S-1, SPT
5+5+5
REC=17",

S-2, SPT
4+3+3
REC=10",

S-3, SPT
4+3+3
REC=13",

94%

56%

72%

4.5

7.0

9.5

12.5

4.5 - 7.0 ft: POORLY GRADED SrND,
medium to coarse grained&§`nd, ">
subrounded particles, moist, brownist
orange, estimated <5%\fihe to coarse
gravel, no HCI reaction, subounded
gravel, contains a 0.25 inch 'ayr of
LEAN CLAY (CL), moist, light gray at

\5.9ft /

7.0 - 9.5 ft: POORLY GRADED SAND,
fine to coarse grained sand,
subrounded particles, moist, orangish
brown, contains roots, estimated 5 -
10% fine to coarse gravel, no HCI

-reaction, subrounded gravel T

SP

SP

68.2

65.7 -

63.2

60.2

9.5 - 12.5 ft: LEAN CLAY WITH SAND,
fine grained sand, moist, brownish
orange and light gray

-5-

-10-

CL

12.5 - 22.0 ft: LEAN CLAY, moist, light
gray with bands of brownish orange,
estimated <5% fine grained sand,
contains roots, no HCI reaction, firm,
iron oxidation bands, 2 inch layer of
POORLY GRADED SAND WITH
SILT(SP-SM) wet, fine sand, wet dark
gray at 19.3 ft

CL

/
/

S-4, SPT
32+13+4
REC=4", 22%

S-5, SPT
2+5+6
REC=11", 61%

S-6, SPT
2+4+4
REC=14", 78%

S-7, SPT
3+6+6
REC=18", 100%

0.0 ft: Advanced
4-1/4" ID HSA to
14.5 ft. 0.0 to 2.5
ft: uniform drilling
resistance
smooth drilling,
brownish, orange
cuttings,
changes as
noted below, see
end of boring log
for additional
remarks
2.5 - 5.0 ft:
orangish brown
cuttings
5.0 - 7.5 ft:
brownish orange
cuttings

7.5 - 10.0 ft:
orangish brown
cuttings

10.0 - 13.5 ft:
brownish orange
cuttings

14.5 ft: switched
to 3-1/2" OD
tricone roller bit
(mud rotary) and
advanced to 48.5
ft. 2 bags of
bentonite mixed
with 124 gallons
of water
14.5 ft: uniform
drilling
resistance,
smooth drilling,
brown drilling
fluid

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-790
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH DATA

18.5 - 23.5 if:
brownish gray
drilling fluid
(continued)

CL

22.0

27.0

32.0

37.0

42.0

22.0 - 27.0 ft: LEAN CLAY, moist, dark
gray, contains mica, no HCI reaction,
firm

CL

50.7 -

27.0 - 32.0 ft: CLAYEY SAND, fine
grained sand, moist, dark gray,
contains mica, no HCI reaction

SC",

(-'-I

45.7

40.7
32.0 - 37.0 ft: POORLY GRADEID ."''
SAND, fine grained said,,,wet, brown,
estimated <5% shell fragments.,):medium sand size shell fragments,
strong HCI reaction (with shells), no
HCl reaction (with soil)

SP

37.0 - 42.0 ft: POORLY GRADED
SAND, fine grained sand, wet, dark
gray, estimated <5% silt, no HCI
reaction

SPI

- 25 -

- 30 -

- 35 -

-40 -

- 45 -

S-8, SPT
4+8+10
REC=18", 100%

S-9, SPT
6+11+15
REC=18", 100%

S-10, SPT
6+19+20
REC=13", 72%

S-11, SPT
6+10+9
REC=12", 67%

S-12, SPT
1/12+1"
REC=7", 39%

23.5 - 28.5 ft:
increased drilling
resistance with
depth, no distinct
increase at a
particular depth,
gray drilling fluid

33.5 - 38.5 if:
uniform drilling
resistance,
smooth drilling

38.5 - 43.5 ft: No
photograph
taken of S-11
due to heavy
rains

43.5 - 45.0 ft:
loss of 125
gallons of drilling
fluid
45.0 if: Mix 1 bag
of bentonite with
100 gallons of
water

35.7 -

30.7 -
42.0 - 47.0 ft: POORLY GRADED
SAND, fine to medium grained sand,
wet, dark gray, no HCI reaction

SP

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-790
hnabe BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 3

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

4/.U 47.0 - 49.7 ft: SILTY SAND, fine
grained sand, moist, dark gray,
contains mica, weak HCl reaction

20. I 45.0 - 48.5 ft:
uniform drilling
resistance, loss
of about 70
gallons of drilling
fluid (continued)

SM
S-13, SPT
6+8+50/2"
REC=14", 97%

49.7 23.0

Bottom of Boring at 49.7 ft.
Boring backfilled with betonite and cement grout using tremie upon completion.



a TEST Project: CCNPP Subsurface Investigation Boring Number: B-791hn bel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 8

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered V 6/23 --- 15.0' 15.0' ---

Schnabel Representative: K. Bell

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Start of Day ' 6/24 8:30 AM 14.5' 19.0'

Method: 4-1/4" I.D. Hollow Stem Auger, Completion • 6/24 4:50 PM 15.1' 19.0' 26.4'
3-1/2" O.D. Tri-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 6/23/08 Finished: 6/24/08

Easting:961245.1 ft Northing:217143.5 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 84.5 (ft) Total Depth: 100.0 ft _

DEPTH MATERIAL DESCRIPTION SYMB ELEV [STRA SAMPLING TESTS REMARKS
(if)1 (ft) TUM DEPTH I DATA

0.0 - 4.5 ft: FILL, sampled as silty
sand, coarse grained sand, rounded
particles, moist, brown and yellowish
brown, estimated <5% fine gravel,
estimated <5% roots, no HCI reaction,
small roots 0-0.4 ft

2.6 ft: Changes to fine to medium
grained sand, yellowislh rown no HCI
reaction, subrounded gravel cortains
0.15 ft layer of silty sand, moist(dark
brown mottled with grayish brown, fine
gravel crumble

FILL

A

S-1, SPT
1+5+6
REC=16", 89%

S-2, SPT
1+2+1
REC=14", 78%

S-3, SPT
1+2+4
REC=1 7", 94%

S-4, SPT
3+3+3
REC=15", 83%

0.0 ft: Advanced
4-1/4" I.D. HSA
to 19.0 ft. 0.0 to
2.5 ft: uniform
drilling
resistance,
changes as
noted below, see
end of boring log
for additional
remarks

2.6 - 5.0 ft: slight
bit resistance
(possible gravel),
replaced split
barrel sampler
shoe

5.0 - 7.5 ft: slight
bit resistance
(possible gravel),
changed to a
new shoe for
spoon

7.5 - 10.0 ft:
uniform drilling
resistance

4.5

7.0

80.0
4.5 - 7.0 ft: PROBABLE FILL, sampled
as silty sand, fine to coarse grained
sand, moist, orangish brown, estimated
<5% fine gravel, no HCI reaction, dark
brown at 5.5 ft, changes to yellowish
brown at 5.9 ft, subrounded gravel,
contains very thin layer of pine bark at FILL
5.5 ft, increased fines with depth
stepped at 5.5 ft and 5.9 ft

-5

7.0 - 17.5 ft: POORLY GRADED SAND
WITH SILT, fine to coarse grained
sand, subrounded to subangular
particles, moist, light brown, estimated
<5% fine gravel, no HCI reaction,
subangular gravel

77.5

7SP-SM B2

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-791
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 2 of 8

DEPTH MATERIAL DESCRIPTION SYMBO ELEV STRA SAMPLING TESTS REMARKS
(ft) M (ft) TUM DEPTHI DATA

S-5, SPT
3+5+6
REC=17", 94%

10.0 - 12.5 ft:
easy drilling

12.5 1t: Changes to fine to medium
grained sand, subrounded to
subangular particles, light brown, no
HCI reaction

15.0 ft: Changes to wet, orangish

brown, no HCI reaction

B2

/SP-SM

154-

S-6, SPT
5+7+8
REC=17", 94%

S-7, SPT
3+5+4
REC=15", 83%

S-8, SPT
3+4+6
REC=1 5", 83%

12.5 - 15.0 It:
Hammer Energy
test performed

15.0 - 19.0 It:
Switched to
3-1/2" O.D.
Tricone Roller bit
(mud rotary) and
advanced to 98.5
ft

19.0 - 23.5 It:
uniform drilling
resistance

17.5

22.5

i 67.0
17.5 - 22.5 ft: SILTY SAND, fine to
coarse grained sand, subrounded to
subangular particles, wet, yellowish
brown, estimated <5% fine gravel, no
HCI reaction, subrounded gravel,
contains 5" layer of LEAN CLAY WITH
SAND (CL), moist, gray at 19.4 ft

SM 20-+-

62.0
22.5 - 28.5 ft: SILTY SAND, fine to
medium grained sand, wet, yellowish
brown, estimated <5% fine gravel, no
HCI reaction, angular to subangular
gravel, gravels increase with depth

SM

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-791
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 8

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SM

28.5 56.0
28.5 - 42.0 ft: LEAN CLAY, moist, light \
gray, estimated <5% medium grained
sand, contains mica, firm,
homogeneous structure

33.5 ft: Changes to estimated <5% fine
grained sand, contains mica, firm,
homogeneous structure

K

- 25 -

- 30 -

- 35 -

S-9, SPT
4+14+18
REC=18", 100%

S-10, SPT
3+4+5
REC=18", 100%

S-11, SPT
4+4+6
REC=18", 100%

23.5 - 28.5 ft:
Slight drilling
resistance at
24.0 Ift, (possible
gravel), clay
cuttings.
Hammer Energy
test performed

28.5 - 33.5 ft:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid
at 33.5 It

33.5 - 38.5 ft:
easy drilling

CL

(continued)



' TTE ST Project:
"hnabel BORING
ibel Enalneerlna LOG

CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

ELEV
(ft) TUM

38.5 ft: Changes to hard

42.0
42.0 - 47.0 ft: SILTY SAND, fine
grained sand, wet, gray, contains-mica, ý
no HCI reaction, homogeneous" 2
structure

21
21

47.0 37.5
47.0 - 51.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, reddish brown and yellowish
brown, no HCI reaction, iron oxide
cementation from 48.6 to 48.7 ft



TEST Project: CCNPP Subsurface Investigation Boring Number: B-791
hnabe BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 5 of 8

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

SP-SM

51.5

61.0

33.0
51.5 - 61.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, light gray, contains mica, no HCl
reaction, homegeneous structure

/7C

S-15, SPT
32+57+100/3
REC=9", 94%

SP-SM

- 55 -

60 -

48.5 - 53.5 ft:
slower drilling
rate, intermittent
drilling resistance
(continued)

53.5 - 58.5 ft:
uniform drilling
resistance,
Hammer Energy
test performed

58.5 - 63.5 ft:
slight rig chatter
from 62.0 to 63.5
ft, (possible
gravel)

S-16, SPT
50/5"..
REC=5", 104%

23.5 -
61.0 - 66.0 ft: SANDY SILT, moist, light
gray, contains mica, no HCI reaction,
soft, strong cementation (tip of SPT
shoe)

ML

S-17, SPT
50/2..

(continued)



TEST Project: CCNPP Subsurface Investigation Bo-n Number: B791
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 6 of 8

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

ML

66.0

71.5

66.0 - 71.5 ft: SILTY SAND, fine to
medium grained sand, wet, light gray,
estimated <5% shell fragments, strong
HCI reaction (with shells), weak HCI
reaction (with 'soil), shell size increase
with depth

18.5 -

REC=2", 83%

- 65-

- 70

-75-

S-18, SPT
50/5"

-REC=5", 104%

63.5 - 68.5 ft:
itermittent drilling
resistance
(continued)

68.5 - 73.5 ft:
moderate
resistance from
68.5 to 71.5; no
resistance from
71.5 to 73.5.
Hammer Energy
test performed

73.5 - 78.5 ft:
slight drilling
resistance at
77.5 ft. (possible
shells) Hammer
Energy test
performed

13.0
71.5 - 82.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray, estimated 5 - 10% shell
fragments, strong HCI reaction (with
shells), no HCI reaction (with soil)

S-19, SPT
7+5+8
REC=18", 100%

SP-SM

0
C,

z

(continued)



Project: CCNPP Subsurface Investigation
Calvert County, Maryland
Bechtel Job No. 23257

ELEV
(ft) TUM

78.5 ft: Changes to light gray and
greenish gray, estimated <5% shell
fragments, weak HCI reaction (with
shells)

82.0
82.0 - 87.0 ft: SANDY LEAN CLAY, /
fine grained sand, wet, greenish grayl,
no HCI reaction, firm, homogeneous
structure

94%
.

I

83.5 - 88.5 ft:
uniform drilling
resistance,
smooth drilling,
Hammer Energy
test performed

87.0 -2.5

0

Z.

0:

0
CD
z
0('

87.0 - 92.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray and greenish gray, estimated
<5% shell fragments, no HCI
reaction(both shells and soil)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-791
hnab BORING Calvert County, Maryland Schnabel No.: 06120048

Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 8 of 8

DEPTH MATERIAL DESCRIPTION SYMBTA ELEV STRA SAMPLING TESTS REMARKS

88.5 - 93.5 if:
uniform drilling

SP-SM resistance, easy
drilling.
(continued)

92.0 -.
92.0 - 98.5 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, gray and white, estimated <5%
shell fragments, strong HCI reaction
(with shells), weak HCI reaction (with
soil), moderate to strong cementation

S-23, SPT 93.5 - 98.5 ft:

50o/6" slight drilling
REC=6", 100% resistance from

93.5 to 94,
drillers added
water to the mud
at 98.5 ft,
Hammer Energy- 9595S test performed

4SP-SM'

N~98.5 - 14.0

DI

98.5 - 100.0 if: POORLY GRADED S-24, SPT
SAND WITH SILT, wet, gray, 9+13+14
estimated <5% shells, strong HCI REC=18", 100%
reaction (with shells), weak HCI
reaction (with soil) SP-SM

F.-I-,.

100.0- -15.5-- -100- -M

Bottom of Boring at 100.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

cn

9

>,
0

0
Z

0

(n



TEST Project: CCNPP Subsurface Investigation Boring Number: B-821hnabel BORING Calvert County, Maryland Schnabel No.: 06120048
Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 1 of 3

Contractor: Connelly and Associates, Inc. Groundwater Observations
Frederick, Maryland Date Time Depth Casing Caved

Contractor Foreman: T. Chew
Encountered 1 7/17 12:00AM 7.5' 7.5' ---Schnabel Representative: B. Glass________

Equipment: Diedrich D-50 (Turbo ATV); AWJ Rods Completion 7 7/17 4:30 PM 12.5' 7.5' 19.0'

Method: 4-1/4" I.D. Hollow Stem Auger,
3-1/2" O.D. Tn-cone roller bit

Hammer Type: Auto Hammer (140 Ib)

Dates Started: 7/17/08 Finished: 7/17/08

Eastlng:961124.6ft Northing: 218736.3 ft By: Land Survey

Coordinate System: MD State Plane

Ground Surface Elevation: 8.9 (ft) Total Depth: 50.0 ft _

DEPTH MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING TESTS REMARKS
(ft) (ft) TUM DEPTH I DATA

0.0 - 2.5 ft: FILL, sampled as silty
gravel, fine to coarse grained sand,
angular particles, moist, light gray, no
HCI reaction, stone base

2.5

4.5

9.5

17.0

2.5- 4.5 ft: FILL, sampled as sandy <
sand, medium to coarse grained sand,
subangular particles, moist, brown.and'
gray, estimated <5% fine gravel,'
estimated <5% shell fragments,/ .

-estimated <5% crushed stone.,fresh\ shell fragments, strong HCI-reaýtiorrK /
(with shells), no HCI reaction-(witt soil) /

4.5 - 9.5 ft: POORLY GRADED SAND
WITH SILT, medium grained'sarid,
subangular particles, wet, dairk~gray,
estimated 15 - 25% shell fragments,
strong HCI reaction, medium to fine V
gravel size fresh shell fragments

rFILL

6.4

4.4

SP-SM

-5-

-10-
-0.6

9.5 - 17.0 ift: POORLY GRADED SAND
WITH SILT, fine grained sand, wet,
dark gray, contains mica, estimated
<5% shell fragments, fine gravel size
highly weathered shell fragments,
weak HCI reaction (with shells), no HCI
reaction (with soil)

57

13.5 ft: Changes to weak HCI reaction,
coarse sand size moderately
weathered shell fragments

S-1, SPT
21+32+27
REC=18", 100%

S-2, SPT
27+13+16
REC=18", 100%

S-3, SPT
4+4+3
REC=O", 0%

S-4, SPT
9+5+6
REC=1 1", 61%

S-5, SPT
2+3+5
REC=1 7", 94%

S-6, SPT
3+3+5
REC=1 8", 100%

S-7, SPT
25+23+14
REC=16", 89%

0.0 - 2.5 ft:
advanced 4 1/4"
ID HSA to 9.0 ft;
from 0 to 2.5 ft,
rig chatter
throughout
drilling interval,
light gray
cuttings;
changes as
noted below, see
end of boring for
additional
remarks
2.5 - 5.0 ft: rig
chatter to 2.8 ft
(crushed stone
base possibly
ends at 2.8 ft),
brown cuttings
5.0 - 7.5 Ift:
uniform drilling
resistance,
smooth drilling,
dark gray
cuttings
9.0 It: switched 3
1/2" OD tricone
roller bit (mud
rotary) and
advanced to 50
ft, mixed one bag
of bentonite with
125 gallons of
water to make
drilling fluid,
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

17.5 ft: bit
chatter, gray
drilling fluid

SP-SM

15 -f--

-8.1 -
17.0 - 22.0 ft: SILTY SAND, fine
grained sand, wet, gray, estimated 5 -
10% shell fragments, estimated <5%
fine gravel, strong HCI reaction, strong
cementation, coarse sand to coarse
gravel size fresh to highly weathered
shell fragments, fine gravel as
cemented sands

SM

(continued)



Project: CCNPP Subsurface Investigation Boring Number: B-821
Calvert County, Maryland Schnabel No.: 06120048
Bechtel Job No. 23257 Sheet: 2 of 3

MATERIAL DESCRIPTION SYMBOL ELEV STRA SAMPLING
(ft) TUM DEPTH I DATA TESTS REMARKS

i ,-a .- i- 4 4

SM

-13.1 -
22.0 - 32.0 if: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, dark gray, estimated <5% shell
fragments, estimated <5% fine gravel,
strong HCI reaction, moderate
cementation, coarse sand to fine
gravel size fresh to moderately
weathered shell fragments, gravel as
cemented sands

SP-SM

N

32.0

37.0

42.0

32.0 - 37.0 ft: SILTY SANb--fin\ N,,?
grained sand, moist, olive~gray>•
estimated <5% shell fragments,)'
estimated <5% fine gravel, strong HCI
reaction, strong cementation, 'coarse
sand to fine gravel size highly
weathered shell fragments, fine gravel SM
as cemented sand

37.0 - 42.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,
wet, olive gray, estimated <5% shell
fragments, weak HCI reaction, coarse
sand size, highly weathered shell
fragments

SP-SM

-23.1 -

-25-

- 30 -

-35-

- 40 -

- 45 -

S-8, SPT
21+10+9
REC=18", 100%

S-9, SPT
31+35+18
REC=14", 78%

S-10, SPT
15+16+21
REC=18", 100%

S-11, SPT
5+7+10
REC=18", 100%

S-12, SPT
7+8+10
REC=18", 100%

21.0 - 21.5 It: bit
chatter

23.5 - 28.5 fIt:
uniform drilling
resistance,
smooth drilling,
gray drilling fluid

33.5 - 38.5 ift:
uniform drilling
resistance,
smooth drilling

43.5 - 48.5 Ift:
uniform drilling
resistance,
smooth drilling

-28.1 -

-33.1 -
42.0 - 47.0 it: SILTY SAND, fine
grained sand, moist, olive gray,
estimated <5% shell fragments, weak
HCI reaction, coarse sand size,
moderately to highly weathered shell
fragments

SM

.1.l LU UJLU J J

(continued)



TEST Project: CCNPP Subsurface Investigation Boring Number: B-821
hnabel BORING Calvert County, Maryland Schnabel No.: 06120048

-Schnabel Engineering LOG Bechtel Job No. 23257 Sheet: 3 of 3

DEPTH MATERIAL DESCRIPTION SYMB ELEV STRA SAMPLING TESTS REMARKS
(ft) M R (ft) TUM DEPTH I DATA

'41.u 47.0 -50.0 ft: POORLY GRADED
SAND WITH SILT, fine grained sand,2 moist, olive gray, contains mica,
estimated <5% shell fragments, coarse SP-SM
sand size, fresh shell fragments, strong 1 S-13, SPT

- HCI reaction with shells, weak HCI - -V 5+9+11
reaction with soil 5 REC=18", 100%

50.0 -41.1-- - 50

Bottom of Boring at 50.0 ft.
Boring backfilled with cement/bentonite grout through tremie pipe upon completion.

CC

I-

0

CL

C,,

w



- Handwritten Field SPT Logs -
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I Test Boring Checklist
CCNPP 2008 Subsurface Investigation

'• Bechtel Job No. 25237
Schnabel Project No. 06120048

. Test Boring

%

Preo-Drill Check

Utility mark-out confirmed: Yes No_-
Calibration of hammer vOrifled: Yes No
Location verified: Yes No.-
Continuous sampling: 0 to 15 ft Yes No

* Bottom 20 ft Yes Nom
" Elevation +50 to -20 ft Yesa No

"** Entire pOj Yes__ No3
Rod Size (circle one): AW /&& NW / NWJ I Other (

. A M

Notes- GfeS fe(e~&kf5o k1
4 ).

,e, : , Z, , , *I

,,,,m~~i i Ii

Pre-drill approval:
(stgnature/date)

Drilling Chock

Was wajr, mud, or casing necessary to maintain hole Integrity per procedure T01?
Yes-, N._ It d rIbormethod sed: . .._Sp-. f 1. " n ,'

'I,

Split-spoon sampler correct size and In good condition? Yea No
.PTs conducted In accordance with ASTM 01586? Yes No
Thin-wailed tubes correct size and In good condition? Yes No : VA.
Samples labeled per procedure TO1? Yes No__
Borehole abandoned perprocedure TO1? Yes No

Drilling Summary

Total depth 9thole:
JIDrilling without sampling: •

No. cement begs for grouting: "' •" '... " .
No. UD samples: I-••... ''• . ,

Deviataone and Unusual Conditions
00 ..- ,n ,f 0 P . 45 % ,, U9l, ,,

A/ "J r .. t -_..,.:/. ,-, .

Prepared By:.

Approved By:.

, 41talVIT /G (Schnabel Site Superintendent)
,, turm / Dom/ L; . !'.

(B ece Site Superintendent)
%Mawti~u



SFIELD CCNPP Subsurface (' 4
- P BONG Calvert County, Maryland Boring No: -

LOG Projct N. 08120048 No:
Boring ConGc Groundwater Observations

ozDM.SF-orema D- End of W of 08Y. Casina Puled Caome

Drillng Methods: (see below) -. .Do.Read *Dts- -D-eo - Casing Caved

Drilling Equipment: Rio.
Hammer •T1e: 140-lb Auto Rod __ze:__-.

Schnabel Represen~taive: Atv Ct. 'O vf
Dates Started: F41.. hed. Finished:A Ž..

Ead" Ma

Ground.Surface Elevation (ft): ....

Testing I S Depth I Elev. W

,ample Reantin.) (ft) (v Material Unit Dedcrlptlon I Drilling Method I Observations

- '.

a (a -: -~grls ag

NI L
. -Z' diS

* - -. - bj-1-

________Odd.

I

tNbTE. .D% me PM11 CUMjuJ AlwxiW ovW.xkv I5riv Dut-cIu to*
Lvqet1- WRM". MAhiJB GOSW*M soa-rA' L~. M1'J n t4e

&,> Ve O.W QL-4V-.!A44b(. VL~qL Ad~~-VVQL C00~M~.-.
91408 ;



- I ~ fl fla*
doe Eem, ~
"VOR~bROWaýG"ar~

FIELD
BORING

LOG

CCNPP Subsurface investigation (a or 14
Calvert County, Maryland _ _ __Boring No:
Prolect No. 08120048 sh1et .s-ett

I BorlngContractorf. Groundwater Observatons
Iorng--omm - . (EAtd. DwI 0 &W odt Day. odrto .c•mN UH

Drilling Methods: (see below) Type of Readinge Date Depth Casing Caved
Drilling Equipment: Rig:
Hammer Type: 140-4b Auto Rod Size:
3chnabel Representative:
Dates Started:_ Finished: _ _'

Location Northing:

EastIng:

Ground Surface Elevation (it): ....... _

T Te l/ Samptlna Det Ine 1l lv
rDepth Interval Ele. Material Unit Description I Drilling Method I Observations

-No. R-- (In.) Countsl (I P (V)No PP. Dda ,
I

7. _( .. _.J A /#-- . r(,'-d j , -Fr4-.,
-I I I I -. ~ I

- a - - €

PJ,

____ ___

-.- 7ot* 7. CA& A5 ftitI W

-- "Io.•_v ,•.,rk ' • •--...
-M-.2~ 9';

,| •i| jP s m

,,•,•¢•,r• •,• Now'.,, ..

4,,', Art•.

~~*1

I.. (



FIELD lCCNPPSubsurfaoelnvestluationl ~ ~ ~ii'-~3'q-i I

A.i- FIEL.D CCNPP Subsurface Investiation (q .to 3•'SOaNi- Calvert County, Maryland I No:
-=o I m=,, I, Prolect No. 08120048 " ~ " sheeL.._f lW

Boring Contractor: Groundwater Observations
- 3edng-~Or~m•-.o . -- ar-; (tncwxtmrd, Outing DOIno, End of Day, Stwtof DON. C Ing PuLb4, Comznem)

Drlling Methods* (see below) Type of Reading* Date Depth Casino Caved
Drilling EUlWpfmnt Rig:
Hammer Type: 140-lbAuto Rod Size:_
Schnabet Representative: -.-.-

Dates Started: - Finished: -'

Location Northing: .........-.

Easting:

amund Surface Eevation (t: - -

Testing / S pling 4ept It
-S Co Depth Interval 00ev. Material Unit Description I Drillng Method I Observations

-. RecmOn.) Counts) (I)

-o - . - 0

4o. - V &
-" .- ,- 4 -=*- --7 , WU -•.•,

. _____ A.-L*, "....pq .1 A .. ra,

7. S &,a /P.

* "' iI,-q-' L J1',,.wt aa •,,,•:M,,, cI'ttis

..-.-. #1 a ,.•

S-- f '.

/t A f-1 4k t d

1r1t. OnOSR Cj A A



den = nIr ieff I FIELD
BORING

LOG

CCNPP Subsurface Investigation (=ar N)

Calvert County, Maryland ( oringl N0"
Project No. 06120048 She••__ ofM

Spring Contractor. Groundwater Observations
Bodng-F-orman:-.- -- - - (ENcontmd. D.Ing 19. End of Dy, SHta Dfay, C.Ing Puled. Cc campW

Drilling Methods: (see below) Two of Reading* ,Dat Depth Casing Caved
DWinng Equipment Rig: - ---

Hammer Type; 140-lb Auto Rbd Sizem _.__ __

Schnabel Representative: ,

Dates Started: fi Elnished: ... ..... _ _......

Location Northing: - -'-

Easfing: "_•__--

Ground Surfacd Elevalon (ft) , "
.... n~ 18mIrow~ Depth Interval tv

Saomple Smp~ni
Sa Re (In) CounDs I (It) (ft) Matedal Unit Description Drilling Method I Observations

No. Rm(n)CM 0(t
PP Data

- -

so niA1 _|&I

- - -_f

- -a --

-O-E-

So, cse'" V]
,. 0 8I,. 10 a ele-•

• J J •
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t---a ý?Aa

I
01.t

"FIELD CCNPP Subsurface Investigation (aorN) A 0.JehnWAY0l 130FNG Calvert County, Marylandt". BorincgiNo:-A 0
-6o..,.o tw04 LOG P1rojct NpO.612OD40 _he

___ ___Contractor. Groundwater Observations
Boring Foreman:_ntmd, DwwioUg fDilng, End of Day, tPunod, c en

Ddring Methods: (see below) Type of Reading* Date Depth Casing Caved
DlUing Equipment: Rig:

Hammer Type: 140-lb Auto Rod Siew-
Schnabel Representative:
Dates Started: - Finished:

Location Northing: .....
EastIng: -

Ground Surface Elevation (fl): . -_

Testina I Semolina
- . S

Sample
No. Rec. On.)

-A
MountS I
PP Data

Depth Interval
(00

Elev.
(0t) Materal Unit Description I Drilling Method I Observations

I.e.

15#0.r_ Ito -5 1 0 %A'I(,

.,od }&I e e I Joe

bw .... I....

-,- -------

~~J.'

5- -• -+ -s$2,r ".TIRA • L•L"-._V(¢ ,

- --. .. ..__ _ _,_-.. . ,-- - - -• ,• • ,,,_.• ], ,... .
ii

I,.

4

i
* a,

a..

-



e00910 ýý- P-4
FIELD CCNPP Subsurface Investigation (QorN) -AJeh O il I BORING lCalvert County, Maryand /L, BoringNo:Z & L

Akhahuel 10rnai;Sv' LOG Project N.08120048 ____So

Boring Contractor Groundwater Obsrvations
Boring Foreman: _S counwd. Oung DilHn, End of Da. Std Day, COnkg Pulled, Conpo)

Drilling Methods: (see below) Type of Reading* Date Depth Csing Caved

Drilling Equipment: Rig:

Hammer Type: 140-4b Auto Rod Size-

Sohnabel Representative:

Dates Started: - Finished:
Location Northing-. _

Easting: _ _ _,

Ground Surface Elevation (It): • ---,_ _ _.__.__ _

Teni"ln"a ... "•a "'.=n'
I ~ ~

POW
Samnpl 'la . avo~w

No. PJ on.) counts/
I Ipp ngbs

Depth Interval
01)

Elev.
'(f)

Material Unit Description / Drilling Method / Observations

.0.1
E7 - V.Llj. "twoe0,,9 eileo IIt14-

.-.

- --.. I...A. . A .....

- -- !)__'_. ___/ .__;.11.

./4..

-A.• # " ,... . ; .. ....

Ad~

0

I

.~. -':

,I'- -,.-4 -.. .' . , 0

_ .. . ... . ."~4 -• #......... ,. ; .- .¢, 4 -4.
4*44

.jV

______ __ .r"

.~



rr_.a
F.IL rCCNPP Subsurface Investigation (aorN)

J chnabal I BORING 'Calvert County, Maryland Boring No:,
LOG Project No. 08120048 1 .-

Boring Contractor Groundwater Observations
Boring Foreman:_ _________EnWt t. OwEna dq ow.8tadW. . Puld. Com0 ;eUMnP
Drilling Methods: (see below) T of Reading' Date Depth Casino Caved
Ddillng Equipment: Rig: ,.,
Hammer Type: 140-lb Auto Rod Size:
Schnabel Representative:
Dates Started: - Finished:
Location Northing: -. ..

Easting: .._ __ _"_
Ground Surface Elevation (t): .....

4~4q_

I Testing/ Sampling

Sample I n.)
No. R0 1

Blow
Counts /
PP rnto

Depth Interval
(ft)

Elev.
(ft)

Material Unit Description I Drilling Method I Observations

a , a
- -- ,] ..b..,,, ~..~ ~ I-. ,

- -- - iJ Si . ..

l

a^1M~.%( AI~ I 4.~1

- ---

11w

- -- -. -/ .... , C' .

,. -, /J

4-

hd~r~61P~- PiA
- 3 -- I

I . . :

- -I-
- I -___

IV! i

m m • • u 
-- "4L



AO0ý. .4A~
FED CCNPP Subsurface Ivsiain t rm

BORING Calvert County, Maryland 9B n

, o Io Project No. 06120048 Sheet

Boring Contractor: Groundwater Observations

Boring Foreman: .. (.nauntebd, DuIIno DWllllnQ End of Day. Stit of Day, Carng Pulled. CaWon?)

Drilling Methods: (see below) Type of Readlng•* Date Depth Casing Caved

Drilling Equipment: Rig:

Hammer Type: 140-1b Auto Rod Size:.

Schnabel Representative:

Dates Started: - Finished:

Location Northing:

EasUtng:
Ground Surface Elevation (ft): __ ......

Tenana / Semnlina
4 " & - ..-.-- - ..

V.
sample

No. Rem. (In.) Counts I
PP nata

Depth Interval(it)
Elev.

J. I

Material Unit Description I Drilling Method i Observations

I .... V 1' e 1, .te- NT. r
I I I - I A V P

01 12 ~ FP~ii TL. I .~ aid z~ cwr
I A

5-12.1 06 _1[iiff.0.o_.o-LA I4. 37K' A-!"F r.P& C.,, A--Y C_ (.1)

V"
w

I".

i ..

i~l~ t¢k )i (A .( Y, Jle • I

-_- -02 r

% J'A !b

Av

~<

- - - •• .<.• •
A, -"

, .

Y~h.
I.

- a.. *.* ,.P
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FIELD CCNPP Subsurface Invest~lm n ( "it. . 0I-
O be BORING iCalvert County, Maryland .- LBoring

-ohnbW U4RMn, LOG ProJect No. 06120048 ' I Sheet

Boring Contractor , Groundwater Observations

Boring Foreman: (Eneauntmd, dng DdlIang, End of Day, Start of Day, CaIng Putted, Copet)

Drilling Methods: (see below) Type of Reading* Date Depth Casing Caved

Drilling Equipment: Rig:

Hammer Type: 140-lb Auto Rod Size-

Schnabul Representative:

Dates Started: - Finished: ,_,

Location Northing: _

Easting:

Ground Surface Elevation (ft): . ,, _

-w

Tentina / Samnlina
-- - .i .d ~

sample
NO. Rec (in.)

Iow
Counts I
PP fnta

Depth Interval

(ft) I
Elev.

(ft) Material Unit Description DWilling Method I Observations

ý S P; JFTVrIL-A k W - fI'/ V AJ L W.)
-* - ~~~1

~9~9~9 - -, I I A
-4- 61 1 vs-+,- A,.,m &A

.4~9 - -~ - -- - ---- -

c/ d~
9 --..--- - - --

x I" C-q , nn Ai,-r rbow!Io-L 't.t Srr[J L
1* - - -

I 4
-4.-, m

k M'e, 4) .b.- A a 4, A
F

-~d - ik-

- -. 7

-i - - -l a 1 = YS u

-1 -04~ -I-

-14Z -iV C -C1 11-w-

0F m

"i dAa. At*.. I
I. w~- 4 j ' - - - -~ -~ W

- I- I-",.u--4 -4

J

1

" "aya~ ~- r- -• a

I.

- IJL



C ee- -Z~1.
chnabel

U.Irna no neoring

FIELD
BORING

LOG

CCNPP Subsurfc Investlgation (oor'
Calvert County, Maryland Boring No
Project No. 06120048 1LT ° I Shet__. o?"! Boring Conractor. Groundwater Observations

Boring Foreman: o"outa, Drol End of Oay, Stwtof Day, P• W , C.mpcl)*
Drilling Methods: (see below) Type of Reading* Date Depth Casing Caved

Drilling Equipment: Rig:
HammerType: 140-lb Auto Rod 81w_.
Schnabel Representative:

Dates Started: _ Finlshed:

Location. Northing:

Eamting:

Ground Surface Elevation (ft):

Testing / Sam plrI
sample I Blow

No. Re. Qn.) Counta/
PP Dmat

Depth Interval
(ft)

Elev.
(0I0

Material Unit Description / Drilling Method / Observations

JqL A •

- A

-4W 4&k= 9I fg

9t

&Oe
- i i. . . 1 . - :%A 14.L

4.-I

- - __ -. ,,•-z•, o .. "

: __b _174 -

I Y- 4Fdc •..

AP
- A I t



leOAýqe
hF CCNPP Subsurface Investigation or o)

BORING Calvert County, Maryland G wt OBsrvti o
-ne..i-. ,,--.._ ... . LOG. Pro ect No o62oe. S hOMI1o%

Boring Contractor Groundwaterbservat'one

Boring Foreman: (E____, Du_ _ DMng, __of Da y End . d Day, 8 Pued. C WmPt -

Drilling Methods: (see below) Type of Realn ... Date Depth Casing Caved

Dd~lng Equipment Rig: -

Hammer Type: 140-lb Auto Rod Size:

Schnabel Representative:

Dates Started* Finished:_

Location Northing:

EasUng:

Ground Surface Elevation.(ft): (A: . .

Tes..na I Samn-lna
- I. ~- * * mow

Samp Re (hI.) Counts I
No.PP nah

Depth Interval
00i"

Elev.
(ft)I

Material Unit Description I Drilling Method I Observations
S-

I.

S.'..

iT:5 APP

.- -• r-

" I)'-, ,to~on$ M I ' ei.," .. .. .--

.-.... ..... a'.• _ * '~&n.qg

________ Mgt4

09

N-l

A
* ~

- *4l&I~
* ~ ~



-d7ip I FIELD
BORING

LOG
ICCNPP Subsurface investigation xNCalvert County, Maryland Boring N . 9 ,1
Prolect No. 08120048 1 Sh

Boring--Contractor_ Groundwater Observations
Borilg$-crma A, Mmftffi D itfl , End c Day. Stad n w PLd. Caoml )
Drilling Methods: (see below) Type of Reading Date Depth Casing Caved
Drilling Equipment: Rig:

Harfier Type: 140-b Auto Rod Sbzs:_. . -
Sch~nabel Representative: _.______ ______

D Starded: ..... Finished: '
on Northing: ,, ,_.,.-

Easting:

Ground Surfaoe Elevation (f)): , -

Testing I Sampling
sto Depth hftSvS E1ev. Material Unit Description I Driling Method I ObservationsRo,.mn.) Counts/ (f) (ft)

PP Data

- - - . -" O ft-,..37-7 3 10/ . ..

- - .,*,._ _ _ _ _ _ _ _ __t l•

- -- _•__ -'-- -2', -'/. .I

'"A L(ae(,u~~StJA*~
.^& 60P 1& df. f..-(Al &JR- L.- 4L - I - -1

U..

aaj& -e- j-

- . -... , -•.. /- . _ , .
" ,a90.

-wal" H

A

- P ~1 A is -

I,
*~ .~v'i~*

*.-A--&



-4. - FWELD
BORING

LOG

CCNPP Subsurface investigaon morm
Calvert County, Maryland Boring No:t --3'+2..
Prolect No. 08120045 S heet LIoql:

I
Ago ý

Boring Contractor Groundwater Observations

4 1rfIng.Foremmn-.. -- macured, w~DdV~ EndolftfyllWitof Datsy. uldCpj
4 Drilling Methods: (see below) Type of Reading' Date Depth Casing Caved

Drilling Equipment: Rig:

Hemmer Type: 140-lb Auto Rod Size:
Schnabel Representative:
Dates Started: -_ Finished:

Location Northing:
EmeUn•______________

Ground Surface Elevatdon (it): ,
Teing I Sampling

alOW Depth Interval Elev.
sample Rem.(In.) C Dunts / n E Material Unit Deectiption I Dulling Method I Observations
N o , D ate I I (

PPData -t~y rKQL.; _A o
.of

-.-. - W i
-_- .

0.0 -a , I 4 a 1
- ~~~1 -! -f WHyaLo1i w*I.k 2*77C'

-~~1 .-aI~.

- -. - ' U " &5

U IF 1•.v -.. r J ,

-: -- _ _ s -/• , /,,e,,_a•u #

I".

Y - 4-- __ __.___,_

~P

I

.' IP I
"LACK01 L 444%, Id 17) :
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d Co 4rImwdwI
Wennlmitolvonn

FIELD
BORING

LOG

CCNPP Subsurface Invealgetlon
Calvert County, Maryland Boring No: 1a44f(
Project No. 06120048 1 Sheet ft

Boring Contro __.

*orng-ftwmman - -

Drilling Methods: (see below)
Drilling Equipment Rig:

Hemmer Type: 140-b Auto Rod Size:
Schnabel Representatlve:
Dates Started: - Finished:

Tyoof Reading' Da e Doo Casing Caved_

I Groundwater Observallons

t•SStJOR-P•RRm•j WGORPURI8 I

Ground Surfaca Elevation (I'l:
4 -

nTetn / r Sa pling Depth Interval Elev.De phn a ae Material Unit Descripltgon I Drilling Method I Observations

No. Ro.e (.) Counts/ (ift) (i)
NPP Dato .

-e .

- --- c, " ,/ .

4I A4_1

! I , , i i

_ _ _ _ 4

• YR,. _...T

-Am-.-,

"'3

Fr o.,"•r., ele" r.,., ,,"
i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i F... . .. . ..-. ,,,"

.4

-, - - I I I. - - .~ -~ J. . - - I

I/k1VP" &% , ?Z'--E
I ,L I S-------------------

I I 4
- -t-i 4

~r~_________ __________________________________________

a I a t ____________ I I,

C.. C

~I~a
ý. , I'lI"



_______'-I

7
FIELD

BORING
LOG

CCNPP Subsurface Investigation
Calvert County, Maryland
Prolect No. 06120048

(Q fo N)

Boring No,-,3+Z.
I. Sheedl- .1ot

Boring-~ontractor:._Groundwater Observations
'9oidg-Forsmwr,--== (E~wnwwnlm,1D~tw Ouin L¶ ,Endoff Dawy, StallaDay, Canng Pulld. CwpWn)*-
Drilling Methods: (see below) Type of Reading* Date CDepth asing Caved
Drilling Equipment: Rig:

Hammer Type 140- Auto Rod Size:

Schnabel Representative:

Dates Started: - Finished: ....
Location Northing:

Easting: -
Ground Surfface Elevation (f): ,,,,,

Testing I Sampling

SamplDepth Interval Blow Material Unit Description Drilling Method I ObservationsNo.pl Rec,(In.) Counts/ PQt 00t
. . . ..... PP Date

(ii
~s n

0. __ _____y...

" - .- p M " "

li

.6A

I ~ ~..., . . .,. .I +

'I

I

I.I %q,, ý,,V
t -Xk -

o-



- - - -- T ______________________ 1-
I I
de Aw""WATMJff

wohnwherinalvearnga

I

BORING
LOG Calvert Count, Maryland N Bo:ng No: -g-9, 41.Project No. 08120048 Q Nthgg4W o-,A A b

'BoripLQpntmctar -- .- - --. - T R * ,Grundwater phbselvatonC-
(-EncmawftaidI, Owtng Wri~, End of Dam, Shut of Day, Casina Pulled. Cof*mplfc)

i

Drilling Methods: (see below)
Drilling Equipment: Rig:'
Hammer Type: 140-lb Auto Rod Size:
Schnabel Representative:
Dates Started: _ Finished:

Location Northing:

Eastng:
Ground Burram Wlavmttnn Iff.

-Type of Reading' Dateo Depth casing Caved

Grun Blowow Eet Interva FIlel
iample Rne aIs. ,n Depth interval El.. Material Unit Description / Drilling Method I Observations

No. (In.) Counts I (It)
PP DataI.

- -.- T-t-1 ..- r 1a 5; 72. , 'I

k) ,' 0" & f ltUM L dffl I 'I&W IK.• . .•.._

4 -IM I ? • . -V-- 9-7 "4
~~3tI-2Z mfa'

- - -•n -f- C&-

I e

--, - -or-

-- .-- ... z-.. / ,-.

a -L

* -

•,' , '--. .A J • .. . a

!.'.,.



Ale- ' . .. IELD CCNPP Subsurface InvestIgation (QorN)
-At BRINe Calvert County, Maryland Boring No:

, ,LOG .. P. ect No. 08120048 . 81Sh t.

Boring Cont.ctor ,__ Groundwater Observations
Sodn.9oerwman. ; - (Ncted, ,Our 0 , of noy. sltr OM. PW Com•)

Drilling Methode: (see below) Type of Reading* Date epth- Casing Caved
Ddllbln Equipment Rig: ..--

Hammer Type: 140.4b Auto Rod Size:
Schnabel Representative:
Dates Started:_ __ Finished:__

Location Northing: _ __.--

Easting: ._-

round Surfeoe Elevaton (fl): ._

TeStLg I Sampln t.E
sampl ODepth Interval E0. Material Unit Deo&uptlon I Drilling Method I Observations

No PP DdaI I

-44
,,,-, - ., - - s.,,,

-,- - _Flo Om A ..- + _

, -1Lo AC ty P, aII I i&ll .0-....1 -
- 1 - . . ~ I F IV- * -~ '~~' 1 ;h4I9

.A-..PPAI AVAJntA XLA Ift~feme .
____ __ k' j7v1i F I~q~r&I" ,'I5. I A Jl

I I -

- - I - a

•~ 0. + . .

- - - - -4 q -T-, - / - ,9 a .. ,/

- -3 - 7- 1. 1*

' It...."10 -00.

- ~ -_______________ *. A FQ

-1 -11L.wO~ftJ o"i

qj

.1

-4. I
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IL
r

iFIELD CONPP Subsurface Investigaton (Q or N)

BORING Calvert County, Maryland Boring No:
can LaoG IProject No. 08120048 1 ,=£soa

Boring Oonbactor: .Groundwater Observations
__~-o_____________________ (EnaUnmsr. Dw• , ft Di , .E of Dy, SM•t ofDay, CaWing P'l, Compln)'

Drilling Methods: (see below) Type of Reading' Date Depth Casing Caved
Drilling Equipment: Rig:
Hammer Type: 140-lb Auto. Rod Size:

Schnabel Representative_,.,.-

Dates Started: - Plnlhehdd' , -

Location Northing: ;.

Eamting:
Ground Surface Elevtion (ft): _ ,_...Testing) S'pin,,_,g r

Sample Depthntra. Material Unit Description I Drilling Method ) Observations
N .i Counts I

PP Data -- , -' 0,. ,, 'q a .J o ft Z O N ,V 5,
l~~~ ie P 01+•P

-Un P4

Ofj j --

_ _ _ p.

- - - ./ -h Cl.- "

--- l,.• l( ,, I t. 4a4(+7  A f a QZ

EPA- -- .... L/i

b

A.tf.L_ _

'~. ~*



FIEL jCCNPP Subsurface Investigation (Qar.N) O i)fr.
NORING Calvert County, Maryland Boring No:..

=.., no..nLOG Project No. 06120048 Sheetl•o4

Boring Contractor. __ __....... Groundwater Observatlons

8wonge-oeman;--- . (Eno. nctuw, OW., Dng, End of Dw,. a Day., NOW P,. d , Com
Drilling Methods: (see below) Type of Reading t  Date Depth Casing Caved
Drillng Equipment Rig: _ ....--

Hammer Type: 1404b Auto Rod Size:
Schnabel Representative:

Dates Started:_ _ Finished:
Location Northing: . ...

Easdtng:

Ground Surface Elevation (f+): ....-
Testing! I Sampin. T g/ S m I ow Depth Interval( Elev.

Sample Rae. ln) Counts D (int (lt) Material Unit Description I Drilling Method I Observations
No. R

- --P DOW

. .•=,:;z,'-~da- # 5,--',•" ,,u.

,-,!r . e.r.24. 5--I/ 0 'EM' A ,jAOtP~J P "

_ _ _ _ ",

77

di f ca. bwed-A : ,.,,u, • ,6r. ( .ll•,p
:'• .• -• J ,

; ,~ j,,.-X
, , _ ";'• .•_'A

• ,.•: , , -, •'• .\ ,•, , .
. , , /"?dU•,(•r )•.sux,•d L f-S .,

. ... - " •._-.•.,•,, • .,•• 'v•:/ •.•r•t4/

V. I
7.



!I
I ~ p

ie-_ I• WKEWlW

I

FIELD
BORING

LOG

CCNPP Subsurface Investdgation QrN.
Calvert County, Maryland , Boring No:
Project No. 06120048 _ Shet•1of

Borng-Contrector. Groundwater Observations
frm~ftmtifld Omfnn rlifi lna_ End of rn~lfl, oin n fl tg m i.g D .n , t

Methods (se below)
Equipment: RIg:

erType: 140-lb Auto Rod Size:

bel Representative: _
start' .Finished:

.I n Northlng: _

Easting:
G•ud Suiface Fntn (ft

Type of Reading* Date Depth Casing Caved

-, , - - i

T "ila / Samr DethIteva nl
amplt BW Depth Interval efev. Material Unit Desc.iption I Drilling Method / ObsevatiosN. Rec, On.) cu l •(t

-6. -. -;. _____ - . ..

- 1 J W "7 4-1

C5,0 "F4, MY -av "151

.......

-z - t, 'K r• ;,, . ,' t ., .

I ....t__ __ __ j .,PA~ " _ ", -( -- •-I--

T7 x

.1

I

- .M = - - -M
x,



,~"* '"flr

I -

,ýnI=abwlrm

RELD

rLOG4
CCNPP Subsurftce invetItgatWon o BrinCalvert County, Maryland • ring No: .
Prolect No. 08120048 Shait ofAA

Boring Conlntor. _... .__ Groundwater Observations
Boring Foreman: Pm___ (encunterd, D OaL, _, of Day, DtOg ay, CahI•PJmY2)
Drilling Methods: (see below) Type of Reading' Date Depth 6slnI Caved
Drilling Equipment Rig: _

Harnmer Type: 140-lb Auto Rod Size:
:Schnabel Representative:
Dates Startad: -_ Finlihed:
Location Northing:

East.ng•. _________ -m

Ground 8urfce Elevation (it):
Testing I asm "U....t.a.e

Blow DepCh Interval Elev. Material Unit Descripton I Drllng Method/ObservatonsNo. PM(i.) CO=tI .. Vl) 04-*

kN_._. . I,{Ff,•.•s~,,.w t,• ,

-_- - - - .-

- ___"o-,- Ldku) e f ..I. •,,-Wf .......

4%4

- - -

- e, _,.dII . /,, G J~
- - -ltddP•

I.

~g II

*1

P1.?



(
q'gaJ7ý

Ohna I FIELD ICCNPP Subsurface Investigation (0orN) "
ohna bi BORING Calvert County, Maryland Boring No: fr- t
-. " - - e. " '°LOG I P oJec No. 0 120048 ____

Boring Conirsctor:. ____Groundwater Observations
Boring Forem an: __ ( ntud, O , .E of DWI ,

Drilling Methods: (see below) Type of ReadWi Date I Depth Using Caved.
Drilling Equipment Rig:_________ ..

Hammer Type: 140-b Auto Rod Size:

Schnebel Representative:
Dates Started: Finished:
Location Northing:

Easting:

Ground Surrace Eleva0n (It): ,
T tona I 8am llw

sample (I) Couw Depth Ine El. Material Unit Desdrpon I Drilling Method /Obsd alons
No.Re h) o:001

-
--

- - - ,,! -

. . .......

_ _ _ CA4..: -4,,

- _ a I -
w "' /I Jr .0

f-$~ *I, - - - -. -9
r~tW L e EJL'.t .u -fll. I -MRN

I ? F ~ *
LI ri A u,4JL. f.~L5L., edi) ~ Ia.i ~

- ---

- - -

a ..... IU•-Di a •• .• ~ •

*1~

.,, ,,/- 'J -..
.- - I - r-:i -- -. -I

I__-



tAýý
___________________________________________________________________________ - ~ . U

ScohnebeFi Ui~nlvedna

I

3ORING
LOG

LCCNPP Subsurface investigation (or
Calvert County, Maryland B ng No:
Project No. 08120048 2hNZ-4 1

BSing Contractor. Groundwater Observations

Boring Foreman: ,,cuntamd, D f D, uttf ofDW. ang Pufld. C n)

Drilling Methods: (see below) pe of Readin* Dale Depth C ng Caved
Driling Equipment Rig: .,

Hammer Type: 140lb Auto Rod Sze:
Schnabol Representative: .

Dates Started:_ Firlehed:
Location Northing: ,,,_-

Easting: - -

Ground Surface Elevation (Mt). -.-

. Toodna I Som nni sinb I maw De Interval Elew. Material Unit Description I Dulling Method 1*bservations
SapelRc~l.)*Cons/ (t) (it)

No. h-(n)CrsI

11

~ft

It
6WL GK JI-fi 3AtV6 (ur~tlE I W! WV U li J im elY • W i IW

-,- _____-________-

,- - - J

-' --- •.• -hi.t ,••l'• •

va

44. oIV4 .. io• ,4 .KM-,r U;4%

14'4'b/""'

-... -. . . k- -_c-• ...... _".
,.W 4072M .t '

- .4 - -

AA 20 •

I'i



V

t/.Q
O.• hnabeI RIEi CCNPP Subsurface Investigation (acN) -r N 9,A fhn b I BORING Calvert County, Maryland

"iR .,u ..l."W a Low PMJec No. 08120048 ,0.

Boring Contractor____________ Groundwater Observations D hI?
Boring Foreman:. ____ _,_omrt. i Duft iW of Day, •tw oWy COft, PU eo0 n)
Drilling Methods: (see below .. Type of Reading* Date Depth Casing Caved
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Dates Started: _ Finished: ......
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Drilling Methods: (see below) .... Type of Reading* Date Depth -Caing Caved

_ Drilllng Equipment: Rig: .......

Hammer Type: 140-lb Auto Rod Size:

SchnabeI Representative:
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Ground Surface Elevation (f00:

Testing I Samffnli
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Drilling Methods: (see below) Typ of Readlna* Dale D Caing Caved

Drilling Equipment Rig:
Hammer Type: 140-4bAuto Rod Size:
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Ea ing: .. .. ..
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Drilling Methods: (see below) Type of Reading DOat Depth Casing Caved

Drilling Equipment. Rig:

Hammer Type: 140.b Auto Rod Size: •

Schnabet Repreeentatve:
Dates Started:_ _ Finished: ,_ ... .

Location Northing:

Easfing: .,,

Ground Surface Elevaon
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Drilling 1/"W&de' (seebelow) Type of Reading! Date Depth Casino Caved

Ddilqg Equipment Rig:_- - - -

Hummer Tpe: 140-lb Auto Rod Slze ____ __________
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Boding.Formeman:_____________________ eun , Og DwD W End of Day, St tfIMD, C 'e Pia, oaf Omy

Drilling Metthods: (see below) Type of Readlng* Dat Depth Casing Caved
Drilling Equipment Rig: -.-

HammerlType: 140-lb Auto Rod Size:
Schnabel Representedave:
Dates Started:__ Finished:_.
Location Northing: . .. .-
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Ground Surface Elevation (ftO' ,_ _ ...... ...- -
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Locatton fJorthing: __ _ __"_ _
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Drilling Methods: (see below) -To of Readie Date Depth C asing Caved
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hRih ~CONPP Gubsuraos lnvedgatdon •dN
S I tamG Calvort County, MfnId . Boring• No: ,(:3 q S

. LOG Pmlan-t No. 08.121048 " OhestLo_
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ng.Cont.n_________________ Groundwmr Obsenhdons

DiftMng.A md& (ape b.w. Tim of Readng' ED Death- Oar Caved
Drillin Equipment: Rig: -0-

Hammer I"&- 1404b Auto Red S.•.: . ,," c* ,A Zs: 0,r." "

Dates 8tirWt,. Finshed: - .

Loctlon Nolthlng: ,_-
Eaeftin9

aitnd ,Suke tlevillon (t: -".:Teetkit IseamPunga"
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1. QCCNPP Subsurface invesltoaton. (aoi)We aomB o Calvert County, Meiyand ' " Boring No: 3-1 .
LO Proeedt No. 06120048 Sit..d_ off

contratorGroundwater O on
IBorig Forememn: _____ (iVMsnurq Du , .OOu, fMeWOw, Dda Ome
Drilling Methods: (see below). Ty of Resdll! DOW. Deh Caig
Drilng _•rft Rig: . ....--
Hammer,.Type: 140-lb Auto Aqd bS: , - - - !

Schnabel Representative: -

stss Started: _ Finished:_ _,,,,,,,

Location Northing:-
Easting:

round surtdae Eievation (0):
amlstRe•I m Depth Intrval EIev. Materia Unit Description I Drilling Method I Observations

N_ _,_• ( ..
No. Roe O .) i M. P.
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iq&D CCNPP Sub•urlaW.lnvewiation• (Q.tN) o
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y i odSurface Elevel n 00 _ _ _ .... _ " , __ __
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iELD. IeCRPP Subsurface InveftegaonI (0 orN)
nAW&l BORimN Ialvert Cou'- , Maryland Bolin No:,

• 1 oecI No. t oI
oring conft cor. " mrundwater O bsr vations,

Boing.Foretin : " " i , , Day, i . .

DnllinaMsthods: (eeelow) ., o "'i Date Dept Oasing

DrI..ng E IpmhbtL Rig:' • . ......_.____'_"-.-'

UlmmerT.ype: 140-IbAuto .Rod 51w ._.___.__.- .- - -

Schn•b•l Representdtlive;

Dates StOd: " Fnished-
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Ear t . - - - -
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C'L .CNPP Subsurface lnvrnlialo
BORING Calvert County,'Maryd Boding No:

.project No. 08120040 .. 6 ,.of.
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DrMind Eu nt Rig:__
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li&frfg Cod&•cv " -Groundwater OQbernutforls
.OE ..j...•:.(a.••. beo .- Tvp of R"eadtn-a
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. EastIng!.,_, _., - -
c 4s A surfcsl,9*lon (f00:-

D interval ,, Elev.
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,CCNPPSb•ura. e2 nvsdtigatin,,n (Q. rN)
BURMNO Mninvarnt-qftflMutyIO ONO ý3jr

LG Projedt No. 06120040 ohee V!of

Bodng Cont"a__
Boring. Fommai;____________
Ddlh4.* (W& b 8sP b* -

Drilling Equlipmeft Rig:__

HammerType: 1404b Auto Rod SlZe:
Sch8rabel Representeth"

'" r•bser&Mtlons
ftfnnmlmm lL Ian'nn fl. "lm, Miofl n qM ft-Pidma--

Type OfR~adlfn to Deith CAsobtO ve

• ,-,,,-

- -"- T

UwUt a=l LqU. ______

Locaton Nblthtng:.
Emoting!
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FIELD ACNPPlSubsurfac Investigation1  mc~m
A bN 0060. SommRe Culvert County, Mryland -Boring No: "-Shet.- • .,•.,+-LOG ..m Prole• No. o.~iJ 06120040. ,0

ordng Conraco. , Grounowater Observations
Boring FqMMqrmaE."•ro l DuibiM1 M ladW, t of OWa, CIna lIfpln *
Drillijng, +o (see .low __ Type o'Redinh' "Daft Depth . Cs* n Caved
Drifling. Equlpment Rig: ....... ...
Hammer Type: 140-lb Auto Rod Size: -. -

Bohrjebel Repreentlve: "_,_,,,__
Dates Staited:, Finished:_, -

Jtocatlon Nortling: ,_,
Easting: ,_ _ ,_ -

Grord Aurlkn•evdon (ift): I ___

Testing I Semenn
"'" -ow Depth I'nterVal :lMaterial Unit Descrlptlon Drilling Method .Obs•avatlonsRscn oIn.) counts/ (ft) (It)NO: ~PPbok .... "_
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.•tlit;• '" •• NPPSuie,•,•rnve,•g,•• ca•.''Qi)O~~bW *~BOING Calvert County, ayad. (@N o4
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Dr, l. B quipnent RIg: " - -

Hmaimerj..ye: 1404b AO Rod Size.'
Ildtla I remntAffue:_ I_

Dates Sbtrted: .__ Finished:

Cocalon Nbffithl: -

Eadng: - - -

Gmud.Suf~ciavetson Offt__________S."T estl~lg I Samnilina "" :

Salpe Dep" Intervl ev. miateral Unit Desciption I Diling Method bObseeltvflopl
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PE"•.na i . CNPP Subsurface Inve.t0lon "m"
BORING Calvert County, Mawylahd I.•ring No: ,-.7 r

-:,hp• •,..•• .IPrled,. No. 08.120048 .I. " .. m st•o./J..
i ',1 a -' .i .. .. . . . . .. . . .... .f fBoring Conmsca , _________ "_ CGrondwa Obuerbatlnh
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Driftin Equimenwt Mrlg___

MIqnmmerT~. 140-4b Auto Rod 8Iýe:
SdupbeI Rejgesenlalve -

Dates 8t d: - Fiihe _ _..
Locution Northing: ,.-

Eadng. _ _ _ - - -

sumpl IRoo. (In.) GCmo lINO .I 70ý1n0

Depth intervl 01)v. Material Unit Deslption I DWiling Mothod I'Obsvatlond
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CNPP ruisurfa rnv..dgtlghn (a OT N)
BoN lvert tounty, M.,,mcd Bering No: -. r?.-

f~o ime Me =4et ='I a rf . ,d . 8.1200i

eorld Contr tr;_________ _ .. Gunwer Obse onh
Bortng Fomemait ________________em______ (of taadCoft WILt. Pfi

Ddmng•Uqoto:.(bmo) - , Depth I. Gaaing' ..aevd.,
Ddillin Eq6ulpmente Ri:-

Hammer Typ. 140-b Auto Rod Sze: "..f -..

&h.abel Ropreson•t-
Dafte u st td: Finished: . . , -

ý.locon No Ihlng-
Easeng; .... .. - - -
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Totnu / Eamoft
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D ntl Material Unit Descdption I Drilltng Method /IbSeorvaont
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PUmb : KPP Susuiirfaoe Investpnton P Qri
BORINO Ca .rt. Qnty, Maqland Boring No: ,•"3Y-

mLo. Prolect No. 0612004.

Boftn commeta~_________ Groufld~ter Oboasratons
Boring Fommar_._.. (m•oum , ma 4.W end @*DW. a9foU. P• q mW!
DiinM W009M9s: W .. 9 ki 00 -D40 DdY Co. - Ow-d
Dulling Ejqipmsnt: Rig: - - -

Hammer.Typs: 140-b Auto Rod Size:_: -
aoh~b l Re• en . .....__._ . ......... ...__ ______,__

Daftes l: ,. ,, Finished: - -,
ocatlon Nbd•lng:

l',rroad Swflacs n(MR),n m, ., -.

. m (i..'na.) au Dt I inty (al 'Material Unit Desodptfon I Drlling Method IOblemlvalond
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pmjW JCCNPP Subsurfwacenvestgaoton Mar
BORtING Calvert County, M lyland Boring No: d-y,•-

-•,m•..•-LOG. m~a No. OS120048 9he -w of .T

Boring Contoato. 00Groundwater Observatori
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Drilling Equlpmeat Rig:
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Location Northing: ....--

Eatlng: , _ _, -
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BORINO
Iveyt Suburfy.acew~ I.~eeggo ot

GOPPubsutao.Indetg~n $gong No:.fZ 'f
PaotNO. 05120048 ahqutL-Coff-

soring Vqnftrao _____________

aontw.Formnw;
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Dolng Eq mwmt RIg.•
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-d o .- I AL CCNPP Subsurface InveIgIonn mar
I. ~ I -

i- -- Proje. . No. 0.120048

Drilling Mehodp. (so below)
Drilling Equipment Rig:
Hasmmer.1'pe: 1404b A6 Rod Sz:

Groundwater.Obsemations
-`v"j.3 ft"d. r*,• s Itad m-n"O

ie ofRen Dat Depth Cag ed

I I T -I. i - -

Schtjsnq Representtive:_
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Location Korfthg: ______

I - -

__- ,- ~- IEatng:
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R&D Q CNPP SubsurfatInvestigafton I m
BORINO Calvqrt Coupty,-Mmfyli.nd Boring No:..&-.,f.-.-. ,-•.•-.,,,8 .... ioProj,, No. 081.2008 •..

BoSrn. Fomnurr:_.....
DIlling Motods (see be"
DdMng Ecldbment: RgO:

GroundwaterObservalons ..

"Type of Read_ Date Depth I. bein I Caved
-- -
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Dates Sttod: _ Finlshed:_
LoatoNmthlno:
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* *~:ehn• i .D CCNPP Subsurface Ilnvestigaon morm N! oPJN CeCounle taryand Boring No: 608?1204.• •-6• "59:m:,ILOG Piwed No. 08120046 , stieet a•eo •

Boring Cofactor___ Groundwter Obseio• ...n.
_o___F____ _ " _ _._ _ _ __d of Da. 400f W .C. g ,RU"ab l 3

tijrngqMethods: (as.beIow) To of Readlrt Date DA Casilng .'Caved

dilling Equipment Rig: ,-.-.
]jammer T'pe: 140-lb Auto Rod 81wzr .. . .

•Schnebel RepresentItlve:_,,
Dates Started: _ Finished:__...-

Loct Northlng:
E aea n g . .... ... .. . . . . .-

around surfece E.evation M: ,
. Tstin I Samplin,

- I ~- Y-I ~

N Reo .Roo. Counts I
DID p I

Depth nterval Elev.
. .I (it)

materril Unit Deaciption,/ ling Method/C
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IELD. "CNPP Subsurbfce Investigation (OaorN)
hnbl BRN c.aert CbUnly, MsrýlAnd Boring No...&

It L~ Prolpo No. GO,120048 . J -m~m - 'het .fZ
Boring Confctor _ Groundwater Obs4 va d a...aoilng.Forewan; ______________________rd, O~Diant , ~ End of Day, BSavt Oay, Se-ng Pulbd, Can on)

Drilling-Methods: (ee-below) of Readlne Date. Depth Cajng Ced
Diring Equipmerit Rig: -.-.-

* anmmer.ITpe: 140-lb Auto Rod Sze: _.

Schingel Repreentathv: - -

Dates Steod:___ Finished_
Location. N UrIhiij: .. ... _._ _, -,-

Eating: _ - . -.-.-
Omund Surface e on : - , .. ... ._ _ __ . ..-.-
I ;.. Teodnn I Smplini

- I I -

No. RC (in.)
cum

Counte I
Dp intew [ ism.

(0(Rt) Mtedral Urnt Deesciption / IDIlIng Mkeod IObeervmtons
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- ,-. -. I.- V6i,

1' ..

-&~o --- d!ý& C/

"u k l Nl A..6,, , 1."0 , . .



.,il•beI tI.• c~cNPP,4ubsurf~mwlfnvlqton (QcrN)
IMPING ' vert Cou.•MON/d Boring. No:, . Y "

LSod: (. 0g2-)Wp .048 DOW" ._ _ 0,__ pg_. c_

Dlling g-..tpment Rig: ._,_,_..
HWnm.TType: ,104b Auto Rod Sbw__, ,

Dates Started! FInIsIed:

Lca•tIop NOdhIng:,
EastIng: ._.__,,_,_,_,

Go•.4 Suifce Evation~l) "•,:.

Testing I SamRong
II

*e" IRem (in.) Counts I
PP u

Depth fiderval.(ft)
0I

Material Unit Dscdptton I Iddlmng Method I'Obsepamionin

--0,'We -,. . g',,, -,- . .wIr ,L," .
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FIELD ccNPI;SubsurfacInvesgaton mar")
. hq"b l bopm)e calvert county, M~aryland oring Np: II.-.,

*w~ee, Projet N. 0810 s___t______
'Boring b Groundwater Obberwtlons
Doting.Foreman: ... inAtWed, O EWni . ?, end of Dw. S @ D. Oaf Puv• ACoIP.
D04ling MefUolsd (see-below) Type of ReadlNt P Depth Oailng Caved
Drilling Equipment Rig:

HamiType: 1404lb Auto Rod SIze ___

Schnabal Repreaentetlve:
Dates terftd: _ Finished:_j"__ _°

Locatloki Norhlng:__ ,

Ground Surfhce EsvUonI(t): .,__"_._._ ..
T-flfn I Sainting E.

-" -ek Depth In(al Elev. Material Unit Desalptlon D ODMlling Method Obseeratlons
Rem (in.) Counts (fI) A0t)N•. ~PP Dt

Aye nt -rýW- ? :"W

- _____ A.,.k ,•,•., rA•lh' 1,i -P,,• ••,.. %..

-Am
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61 wo M.ryand a IBoring No:.•-" . -

.,.t . ProlIN o. 0812004e .. shto•ft

INWtig Contctor. Groundwater Obs•enrions.
bod~ng.rFnmmimV (Enoumd.t Dwulft A~m Eno of Da. OW!~j j'JvlýK W"

DrWling, Methods: (seo-below TMo a i Re cClngav

iruD*g Equipment: _-:

BonwerOe: 140-lb Auto R6d Sime_.

S.ohnbal Repmsentitvv:-
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Eaeflng:. , -...-
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pw CCIKPP subsurface Irkvest~gotort, momN
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ja QCNPP Oubsurfaoe9 Investiation 0,uio
. Calrt County..Mafy d f.
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'Test Boring Checklist
CCNPP 2008 S.ubsurface Investigation

", *Bqdhtel Job No. 25237
Schnabel Project No. 06120048

TI

Pr-Drill Check. .. Noes . ...." " : . N(lts: ' FSl°

Utility mark-out confrmefd: Yes .K. No*.
Calibration of hqmmer verified: Yes Y. No
.Location verified: Yes. No I!A,,,u #'
Continuous sampling: 0 ft16 ft Yes .. No

*Bottom2O.ftYes_ No
Elevation 0 to -20 ft Y s9- No 4..

. ."EnUre B. Yes No ,
Rod Sizo (circle one): AW 4&YNW / NWJ 1.Other L..

st Bodng No.. -M(.
Date.: -7 t 10%

d44 ONAA4k 4A-iat

Pre-drll appproval:

DIl 111mgCheck

(signature/oats)6

Was water, mud, or casing necessary to maintain hole Integrity per preoedure TOI?
Yes , No_ If yes, describe method used:

Split-spoon sampler correct size and In good condition? Yes A. No_
SPTs conducted In accordance with ASTM D13588? Yes _A&_ No -

Thln-wolled tubes correct slze and In good conditin? 'Yes__ No.,.
-Samples labeled per procedureaT01? . -Yes X. No_
Boreholo abandoned per procedure TM? 'Y . " . yes_ No.,_ .

Drilng Summa•y • ""

Describedl rjmethod( used: 'P1. " b. •4A -u, 3&'A,.' ,.b. ,- *.."

•,.,I ,Ir ,.# ,i k,,lm. -o is UUJ f s ft

Drilling.without eampliflg: .. ' L.
'No. ceme.n bags for grouting: • 2.
No. UD samples: • . d-.. .. ".

Devlatiineanfd Unusual Conditiuos
• . . ..

... •. .. , ,. . .

Prepardy (Pchnabel site SuperIntanoent)

A:pp.oed y:e " By 'iehte Site Superitendent).

ai ." -.. ,.. , ,
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FIELD Ccc NIPP.Subsurfao, b yves algation " co ,i) N o o )!hf i BORNG Calvert C6url* W"ir.and WBoring No: S -. 3_-I_
-4

- *.I --- Imn I f.kIJ onnaM t 6 Chao -I- Pw t
! rl~ lyJD....W I 1Vr I . vim1 • m J•-

qoring Contracor:. cti.-kA. i a,,, Groundwater Observations
Boring Foreman: , nunhfred,,. OwnVflwn.. End o,. Oa " Wesi oft, CauIflwmW*
Drifflng Methods: (see below) Type of Reading* Date Depth Casing Caved
Drilling Equipment Rig: b e.¢rtc.•b-6 , n &,•,rb,.•i/Lmi, '1'1* i1 2. I"Sd.' ""
HammerType: 140.-bAuto RodSize: m.•" 4• A "tdsi .L. 1.Z 0
Schnabei Representative: ? A (Of !!M -

Dates Started: 211 lot Finished: 71f4A -0
Location Northlng: ?.-I•11o.'__

Eatng: g ,go.1 __,_

Ground Surface Elevation (: 00 .(of,
TestlIng I Sam pling

Smel Depth Interval Elev. Material Unit Descitption I Drilling Method I Observations
Nao. Rec. On.) Counts, (It) (it)

-~ ~ P - DaERte. _____ .0 -*.TSf w Ar.aA eTbpvoia C6DhI.)

5-• ,.,.z .-- l,__ -.,, ..aPoit•,ar f., e &,•,,/• " I:,.td • =..,

li%4 - - .. .. ........... s.1 " j - ,, veas. 1 w get

,1, b,

6?ii

____ __ *(

I I* V '.4
I 11

_ 2..T T1 0 " -- ,"-;-

- -1111.. • 5Awt.r'• "

"J•..'•,.") ,•'./•. L _.=r" V Ž'BaI & X k 'aA.d LA - ,X -- . -" Al ý 'I
2 b 1 D w C - %*Alb

•W L LU I -*. I

I.
,, .. tw.e2 , D fd t to

, ,•Pak 4r 4-A /'• S•
I _ _ Co Al CA

- - ' -o 1 r .- -•;o - III,• 11l•"I.. .h. ls• • .;a a" ,
-,-' .iIw .'. J ~ I A e i ~ h t
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FILDO CCNPP Subsurface Investigation (Qar N)
-BORIN Calvert County, Maryland Boring No: t --j,,

-aUchiat e-nblnowin LOG ,Prject No. 08120048 Shat.L of..

Boring Contractet__ Groundwater Observations
Boring Foreman: (nEounte0 ourff M 120wL, Ed of Daf. Sartat Dayd PuWa. Compleon)*
Drilling Methods: (see below) Type of Reading* Date Depth Ce~n Caved
Drilling Equipment Rig:
Hemmer Type: 1404b Auto Rod Size: - -

Schnabel Representative:

Petes Started: - Finished:

Locatioh Northing:.

Easting:' ,
Ground Surface Ee vation (f): _ _ _ • -

Testing I Samp ling Blw ephInterval •Elev.

Sample Rec. in.). • • Material Unit Description I Drifling Method ! ObservationsNo.pl 00 n)Cu• (l f) •

pp Data e_

________ dl. %

pd " 1..,4u eaJ -

,, i,

it 0%03 io.o-AX SA.bf L .AA- L . m.JVt ,

* ' '. - . . .•.

) A i

I. • 0. _'-6",,_,__" • 14 T A
- 6L~&%

I .q- 4tf fr-Jr, Al LM "Iaig'-A'"%4

e



FIELD CCNPP Subsurface Investigation (oN
BORING CalvertCounty. Maryland Boring No: -., ,UrTmia LOG Project No. 08120048 Sheet_ of

Boring Contractor:_ Groundwater Observations
Boring Fordman: (EnomWtarUd, Dmud 91DW EndIbl Day, Srof Day. Pul8A, Com)*

Drilling Mfthods: (see belowý) Type of Readinge. Date Depth Casing Calved
Drilling Equipment: Rig:

lRammer Type: 140-lb Auto Rod Size: - - - -

Schnab'el Representative:

Dales Started: Finished:

Locatloik Northing: ....... _._ _ _ _Ea-ng: -

Ground Surface Elevation (f1):" .'-"

Testinga Is

ampleDepth Interval Elev. Material Unit Description I Drilling Method I Observations
No. a Rem (In.) Countas (f) (00

PP Data

*2. IIII *4% .II AL I Ic6

-. -- ,. 2i _ .. ... . ,

-I- _'-J ,

S-S~~~~~•/ IS 7104 C.3 C1 C0 s

- - - 1

A L L* i_ . . ., ,

-,--, ., .- -

".-. .; .- . .•'"

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



FIELD CGNPP Subsurface Investigation (Qor
BORING Calvert County, Milyland Boring No: IS-3,Cw-Wi'i~ri tr~t' LOG 'Project No. 08120048 - Sheet... oft/p

Boring Contractor: Groundwater Observations
Boring Foremen __.nauntsud, OWing DdWng rd of wStt o'f9 Wil 1• IA
Drilling Methods: (see below) Type of Reading! Date Depth Casing Caved
DrAUMng Equipment: Rig.-

Hammer Type: 140-lb Auto Rod Size:
Schnabei Representative:
Dates Started: Finished: -

Locatloh Northing: ,

Easting: _ _..........

Ground Surface Elevation (ft):
Testing I Sare

Samp ec Depth Interval Elev. Material Unit Description I Drilling Method I Observations
-No. -i (tLn. 00 00

&* iw

Ll? 8,

- . 1.

64" VA;a~l-- -' - J;1 , , u• •al _ "

S . -.

-I- -• , T )t -m,

- -,V- .-,...,O,'- .•.3 "
- - A .•J ,,,. •,,• • 1&

-C . .. .... "

I

.4.

*% ¢' % "•



F.RLD CCNPP Subsurface Inwestigation (QorNhnawa I BORING Calvert County, Maryland Boring No: S -3 L
I LOG Pmject No. 08120048 Sheet C" ofLO

Boring Contractor __ Groundwater Observations
Boring Foreman:___ _ncmml, Owin O al.ng, ed of Day. *ta of Iay. Casi Puile Ccmpleoln)
Drilling Methods: (see below) Type of Reading* Date Depth Casing Caved

Driling Equipment: Rig:
Hammer Type: 140-b Auto Rod Size:
Schnabel Representative:

D09 Started: _ Finished:
Location Northing:

Eadting:

Ground Surface Eevation (at):
Teting / Sampling

Same npl ilo Depth Interval Elev. Mqterlal Uri Decription I Dilling Method I Observations
* No.' Re.(n.) Counts/ (i ()

-PP Date

_ " . ,,,,+ A_ .,,6,4-. +" 5aPd

- - - 131 A 1  'A W-,. . 'dm; Prmat.L L.

(Arm_________ %m

____ A e

- r !LL~.~3 ~ Jj . LA . •i ,•.,,- 4k -++• .:!\ .

.- l •'t, .. •, ^~ -'

___%.5 __ _ q3.s 0~s

-,-- --

' ' ..,tL .... ..... .,,.

- - . ta .

* ..

r~,, (. o •£. .•,+I,•.••} •Wimý.J

40 WWA;.:+



.FIELD CCNPP Subsurface Investigation Q (4r to
BORING Calvert County, Maryland Boring No: I-3'1 (

-. ,, ,,,, LOGO project No. 06120048.SI•at. ofSa.t
Boring Contractor: Groundwater Observations
Boring Foreman: (JnmLmr D1.DTd10 End o Day, Stanr o Day, ca0i Pulled. Co ofto)*

Drilling Methods: (see below) Type of Readinrg Date Depth Casing Caved
Drlling Equipment Rig:_ ___ _

Hammer Type: 140-lb Auto Rod Size:

Schnabel Representative:

DaJes Started: - Finished:

LocetloA Northing: -.-

Easting: -

Ground Surface Elevation (it): ___ ,_ -

Testing / Sampling
Blow Depth Interval Eiev. Matedal Unit Description I Drilling Method / Observations

No. Re. (In.) Counts I (f0) ()
-. PP Data .....

j±, s. PkR'ý . we! , a" .. ie. ...

-- .-'pd-

-IS - -; ,J ' k A-- L

______ ,,I0,A4! ld2

S-lu JQ l1#~Z CX-.~~o i,,E.L •,I$... ,1, . 4-,_,,.,.,_ t.. is. °WFI. . d.&J,

le- - -,A -.1r

-.....-.. ,-.a, . ,+.1 •.. 6d 4mbra

- ~ .t .. 1"...

- - - ,,, __ __ __ -r "' •J ' op 4'

- -,~ . -. A. .- , - • ,



I CP Susrf ivs igaio ~ oingN:~
,,• nFIE LD,. CCNPP Subsurfa~ce Investigation (oarN)0o1iNG Calvert County, Maryland Boring ,No: 914-(o__

-Scnabot n, g apG-.oIi. LOG Prtlect No. 06120048 SheetLofA

Boring Contractor_. Groundwater Observations
Boring Foreman__ .=ctmWMd. Og• , End •Day, anor S •,.o y,= Cmpu e
Drilling Methods: (see below) Type of Reading Depth Casing Caved
Drilling Equipment: Rig: .... __

Hammer Type: 140-lb Auto Rod Size: -

Schnabel Representative: ......-
Dates Started: _ Finished: ... .
Locatloh Northing:

Easting: •_ -, _,,

Ground Surface Elevation (f1). - -

Testing I1SamplingTe s low Depth Interal Elev. Material Unit Descrpton I Drilling Method I Observations

*mNo. Ro a(n.) CountsI (ft) (If)
PP Duta s....

I,,4 to IV t t6 L~sx-(05.0 wl Pooavl' &nzAbe~b SAanb, i~,aki WUL

-e - &0i.

- -- (a -j.,,

AIL_ 'T%

-irai- -i -o- 
fiký

--- -0- -ý -6-mw kP

i-ri 6 h.. ~ .-%LTk Mi',•,-...,. )- .• •-•p..,a .....~~ e~

- _ _ _ c.sii .•~ i ti¶~



FIELD CCNPP Subsurface Investigation (QorN) 1
BORING Calvert County, Maryland Boring No:. 3 -'s 4,

- cno.5,, m,, nenno LOG Project No. 06120048 sheSet. .ofI.&

Boring Contractor. Groundwater Observations
Boring Foreman: _(EncontMd, •ing il,,.Ed aa Steri of Day, Caeing PuUled, C )*

Drilling Methods: (see below) Type of Reading! Date Depth Casing Caved

Drilling Equipment: Rig: - -

Hammer Type; 140-lb Auto 'Rod Size:

Schnabel Representative:

Dates Started: Finished: _ __

Locatloh Northing: ....

Easting:.___

Ground Surface Elevation (i1): 1..- -

Testing I
sample B~ow Depth Interval . Elev. Material Unit Description I Drilling Method I Observations' No.e Rec, (I. ounts / (It) (11)
*No.PPDt

PP DItM
i t•. , &6~,1) f k.d-L•°• .e& Jac .....

a ____" I, *' f,. .t ..

,,_,___,1 g_1 3 rag .. u . ..

1601

-I, o C oY \t.,. ,

- v 2,,..,,•, ,.. tAA,;J a 7.,.1.. z - P f.,U,, ,D ,..

__.._-...._........._,[ (M -,u.,..-A ' m ..aJ,) ~1.3(W.-\ ,, •. ...

•-,,•,,,, (,,;•,,,~t-_,, ,,• .r. •z,..,,i(..,.';U



FIRELD CCNPP Subsurface Invesfigation (QorM
Ir bI BORING Calved County, Maryland Boring No: •,A

-- *h.,bel LOG - Project No. 06120048 . ..._8he ._ o.

B3ong Contr~lor: Groundwater Obsqrvatons
Boring Foreman:__ _ _ _ _(Sncontred. Owing • End of Day. of OW, COs Pulled. C "
Drilling Methods: (see below) Type of Reading: Date Depth Casing'. Caved

tilling Equipment: Rig:
Hammer Type: 140-lb Auto Rotiftze:
Schnabel Representative:

Dales Started: " _ Finished: ...._,_,__

Localioh Northing: ,,,_, ......
Eastlng:

Ground Surface BEevt-on (ft):
Testing I Serf Ong
sapesI -Blnrow. Depth Interval Elev. Ma

No. Rec. (In.) Counts/ (fi) (10) "a,' nM
No. PP Data . ..Y.P.,

- -A. . L ;lli

dE, 0,,., n.ak, s f,,1, a'/.:.LML) jh4r...2 *O

- - : 66D. W 110fIa

- - - . Ip

- -,- l'=,•- •7 •a"

- -, -,.,¾'. L,, .. ti- , LA ...

B. "*"I' jl.'V ,



,J~~hFIEL r/rlao CCNPP' Subsurface Investigation (Q or N)• BORING Calvert County, Maryland Boling No:LOG Project No. 08120048 1 SheetJ.. of T

Boring Contractor. Groundwater Observations
Boring Foreman: (Enunt=er. Oud00 li, End of DIa of 00. Caal, Pulled. Com l*
Drilling Methods: (see below) Type of'Readin'* Datei Depth Casing Caved
Drilling Equipment Rig: . -...-

Hammer Type: 140-1b Auto Rod Size:

Schnabel Representative:
Dates Started:_ Finished:
Location Northing: -

Eaiting:
Ground Surface Elevation 01): _ ,

Testing S 8ampring

Sample blow Depth Interval Elev. Material Unit Description I Drilling Method f Observations
"No. sRi On.) Couns 1 .0(i) (ft). Pp Dam

I JJ

dam. artJ
I,.

-• .. .

-I




