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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 13 Inches

1.3'

Moist Very Stiff to Hard Gray LEAN CLAY w/Sand,
Trace Gravel, and Calcite Stain Seam (CL)

3.1'

Moist Very Dense Brown/Gray WEATHERED
LIMESTONE w/Clay

3.3'

Bottom of hole at 3.3 feet.

NOTES Auger refusal encountered at a depth of 3.3 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/16/15 COMPLETED 1/16/15
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BORING NUMBER B-01

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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Toledo, Ohio 43624
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ASPHALT - 2 Inches
0.2'

CRUSHED STONE - 10 Inches

1.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

4.5'

POSSIBLE COBBLES and/or BOULDERS

5.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

7.0'

Moist Brown WEATHERED LIMESTONE

7.5'

Bottom of hole at 7.5 feet.

NOTES Auger refusal encountered at a depth of 7.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/16/15 COMPLETED 1/16/15
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BORING NUMBER P-02

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 21 Inches

2.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

4.0'

Bottom of hole at 4.0 feet.

NOTES Auger refusal encountered at a depth of 4.0 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/16/15 COMPLETED 1/16/15
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BORING NUMBER P-03

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 21 Inches

2.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

4.0'

Moist Brown WEATHERED LIMESTONE
4.2'

Bottom of hole at 4.2 feet.

NOTES Auger refusal encountered at a depth of 4.2 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/16/15 COMPLETED 1/16/15
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BORING NUMBER P-04

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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100

30-50/2"

12-28-40-
33

(68)

50/1"

NP

>4.5

NP

SS
1

SS
2

SS
3

ASPHALT - 3 Inches
0.3'

Moist Very Dense Gray CRUSHED STONE w/Clay

2.0'

Moist Hard Gray/Brown LEAN CLAY w/Sand, Trace
Gravel, Iron Oxide, and Calcite Stain Seam (CL)

5.0'

Moist Very Dense Brown WEATHERED LIMESTONE
w/Clay

5.3'

Bottom of hole at 5.3 feet.

NOTES Auger refusal encountered at a depth of 5.3 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/16/15 COMPLETED 1/16/15
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BORING NUMBER B-05

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 21 Inches

2.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

6.0'

Moist Brown WEATHERED LIMESTONE

6.5'

Bottom of hole at 6.5 feet.

NOTES Auger refusal encountered at a depth of 6.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/16/15 COMPLETED 1/16/15
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BORING NUMBER P-06

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH

T
T

L
_

G
E

O
T

E
C

H
_

S
T

A
N

D
A

R
D

  
1

1
9

0
3

.0
1

.G
P

J
  

G
IN

T
 U

S
 L

A
B

.G
D

T
  

2
/3

/1
5

TTL Associates, Inc.
1915 N 12th Street
Toledo, Ohio 43624
Telephone:  419-324-2222
Fax:  419-241-1808



ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 15 Inches

1.5'

Moist Brown LEAN CLAY w/Sand and Trace Limestone
Fragments (CL)

2.5'

Bottom of hole at 2.5 feet.

NOTES Auger refusal encountered at a depth of 2.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER P-07

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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50/0"
NR

SS
1

CRUSHED STONE - 12 Inches

1.0'

Moist Very Dense Gray WEATHERED LIMESTONE
1.2'

Bottom of hole at 1.2 feet.

NOTES Auger refusal encountered at a depth of 1.2 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/13/15 COMPLETED 1/13/15
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BORING NUMBER B-08

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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TOPSOIL - 1 Inch
0.1'

CRUSHED STONE - 11 Inches

1.0'

Moist Brown LEAN CLAY w/Sand, Trace Gravel, and
Iron Oxide Stain Seam (CL)

@5.4': w/Trace Limestone Fragments and Calcite Stain
Seam

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/13/15 COMPLETED 1/13/15
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BORING NUMBER P-09

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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TOPSOIL - 1 Inch
0.1'

CRUSHED STONE - 17 Inches

1.5'

Moist Brown WEATHERED LIMESTONE

6.5'

Bottom of hole at 6.5 feet.

NOTES Auger refusal encountered at a depth of 6.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/13/15 COMPLETED 1/13/15

E
L
E

V
A

T
IO

N
(f

t)

D
E

P
T

H
(f

t)

0.0

2.5

5.0

G
R

A
P

H
IC

L
O

G

R
E

C
O

V
E

R
Y

 %
(R

Q
D

)

B
L
O

W
C

O
U

N
T

S
(N

 V
A

L
U

E
)

U
N

C
O

N
F

. 
C

O
M

P
.

S
T

R
. 

(t
s
f)

D
R

Y
 U

N
IT

 W
T

.
(p

c
f)

    SPT N VALUE    

20 40 60 80

S
A

M
P

L
E

 T
Y

P
E

N
U

M
B

E
R

20 40 60 80

PL LLMC

MATERIAL DESCRIPTION

PAGE  1  OF  1

BORING NUMBER P-10

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 14 Inches

1.4'

Moist Very Stiff Brown GRAVELLY LEAN CLAY w/Trace
Sand and Limestone Fragments (CL)

5.2'

Mosit Very Dense Gray WEATHERED LIMESTONE

5.7'

Bottom of hole at 5.7 feet.

NOTES Auger refusal encountered at a depth of 5.7 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15
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BORING NUMBER B-11

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

3.5'

POSSIBLE COBBLES and/or BOULDERS

4.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

6.5'

Moist Brown WEATHERED LIMESTONE

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15
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BORING NUMBER P-12

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

Moist Brown LEAN CLAY w/Sand (CL)

2.0'

Moist Brown WEATHERED LIMESTONE

4.0'

Bottom of hole at 4.0 feet.

NOTES Auger refusal encountered at a depth of 4.0 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15
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BORING NUMBER P-13

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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(57)

50/0"

 3.50

NR
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2

ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

Moist Very Stiff to Hard Brown LEAN CLAY w/Sand and
Trace Limestone Fragments (CL)

2.0'

Moist Very Dense Brown WEATHERED LIMESTONE

3.5'

Bottom of hole at 3.5 feet.

NOTES Auger refusal encountered at a depth of 3.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15
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BORING NUMBER B-14

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15
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BORING NUMBER P-15

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15
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BORING NUMBER P-16

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 11 Inches

1.2'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15
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BORING NUMBER P-17

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH

T
T

L
_

G
E

O
T

E
C

H
_

S
T

A
N

D
A

R
D

  
1

1
9

0
3

.0
1

.G
P

J
  

G
IN

T
 U

S
 L

A
B

.G
D

T
  

2
/3

/1
5

TTL Associates, Inc.
1915 N 12th Street
Toledo, Ohio 43624
Telephone:  419-324-2222
Fax:  419-241-1808



75

75

75

60

25-25-15-
15

(40)

8-16-25-25
(41)

11-21-30-
33

(51)

50/5"

 3.00

>4.5

>4.5

>4.5

SS
1

SS
2

SS
3

SS
4

ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 11 Inches

1.2'

Moist Very Stiff to Hard Brown LEAN CLAY w/Sand (CL)

@2': w/Trace Limestone Fragments and Calcite Stain
Seam

@3': Hard

@7': w/Limestone Fragments

7.6'

Bottom of hole at 7.6 feet.

NOTES Auger refusal encountered at a depth of 7.6 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER B-18

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 11 Inches

1.2'

Moist Brown WEATHERED LIMESTONE

2.0'

Bottom of hole at 2.0 feet.

NOTES Auger refusal encountered at a depth of 2.0 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER P-19

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 12 Inches

1.3'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER P-20

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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>4.5
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 12 Inches

1.3'

Moist Very Stiff to Hard Gray/Brown LEAN CLAY
w/Sand, Trace Limestone Fragments, and Calcite Stain
Seam (CL)

@3': Hard

4.0'

Mosit Very Dense Brown WEATHERED LIMESTONE

4.5'

Bottom of hole at 4.5 feet.

NOTES Auger refusal encountered at a depth of 4.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER B-21

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 11 Inches

1.2'

Moist Brown WEATHERED LIMESTONE
1.5'

Bottom of hole at 1.5 feet.

NOTES Auger refusal encountered at a depth of 1.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER P-22

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 11 Inches

1.2'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

6.8'

Moist Brown WEATHERED LIMESTONE

7.5'

Bottom of hole at 7.5 feet.

NOTES Auger refusal encountered at a depth of 7.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER P-23

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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100

100

100

100

6-8-12-15
(20)

31-21-10-
10

(31)

8-16-18-20
(34)

7-50/5"

 3.75

>4.5

>4.5

>4.5

SS
1

SS
2

SS
3

SS
4

ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 15 Inches

1.5'

Moist Very Stiff Brown LEAN CLAY w/Sand and Trace
Calcite Stain Seam (CL)

3.0'

Moist Hard Brown LEAN CLAY w/Sand, Trace Gravel,
and Iron Oxide Stain Seam (CL)

@5': Calcite Stain Seam

7.5'

Moist Very Dense Brown WEATHERED LIMESTONE
7.9'

Bottom of hole at 7.9 feet.

NOTES Auger refusal encountered at a depth of 7.9 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER B-24

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 11 Inches

1.2'

Moist Brown LEAN CLAY w/Sand (CL)

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER P-25

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 11 Inches

1.2'

BOULDERS and/or CRUSHED ROCK - POSSIBLE
FILL

3.8'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

@7': w/Trace Limestone Fragments

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER P-26

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 12 Inches

1.3'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER P-27

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH

T
T

L
_

G
E

O
T

E
C

H
_

S
T

A
N

D
A

R
D

  
1

1
9

0
3

.0
1

.G
P

J
  

G
IN

T
 U

S
 L

A
B

.G
D

T
  

2
/3

/1
5

TTL Associates, Inc.
1915 N 12th Street
Toledo, Ohio 43624
Telephone:  419-324-2222
Fax:  419-241-1808



CRUSHED STONE - 12 Inches

1.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

6.0'

Moist Brown WEATHERED LIMESTONE

6.5'

Bottom of hole at 6.5 feet.

NOTES Auger refusal encountered at a depth of 6.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER P-28

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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TOPSOIL - 2 Inches
0.2'

CRUSHED STONE - 8 Inches

0.8'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

3.0'

Moist Brown WEATHERED LIMESTONE

6.8'

Bottom of hole at 6.8 feet.

NOTES Auger refusal encountered at a depth of 6.8 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/15/15 COMPLETED 1/15/15
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BORING NUMBER P-29

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 12 Inches

1.3'

Moist Brown LEAN CLAY w/Sand, Trace Gravel, and
Limestone Fragments (CL)

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15

E
L
E

V
A

T
IO

N
(f

t)

D
E

P
T

H
(f

t)

0.0

2.5

5.0

7.5

G
R

A
P

H
IC

L
O

G

R
E

C
O

V
E

R
Y

 %
(R

Q
D

)

B
L
O

W
C

O
U

N
T

S
(N

 V
A

L
U

E
)

U
N

C
O

N
F

. 
C

O
M

P
.

S
T

R
. 

(t
s
f)

D
R

Y
 U

N
IT

 W
T

.
(p

c
f)

    SPT N VALUE    

20 40 60 80

S
A

M
P

L
E

 T
Y

P
E

N
U

M
B

E
R

20 40 60 80

PL LLMC

MATERIAL DESCRIPTION

PAGE  1  OF  1

BORING NUMBER P-30

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 18 Inches

1.8'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

8.0'

Bottom of hole at 8.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15
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BORING NUMBER P-31

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

FILL - Moist Very Dense Gray CRUSHED STONE

@3': Dense

6.8'

Moist Very Dense Brown WEATHERED LIMESTONE
7.0'

Bottom of hole at 7.0 feet.

NOTES Auger refusal encountered at a depth of 7.0 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15
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BORING NUMBER B-32

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 11 Inches

1.2'

Moist Brown WEATHERED LIMESTONE

2.5'

Bottom of hole at 2.5 feet.

NOTES Auger refusal encountered at a depth of 2.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/14/15 COMPLETED 1/14/15
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BORING NUMBER P-33

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 21 Inches

2.0'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

4.5'

Moist Brown WEATHERED LIMESTONE

6.5'

Bottom of hole at 6.5 feet.

NOTES Auger refusal encountered at a depth of 6.5 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/16/15 COMPLETED 1/16/15
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BORING NUMBER P-34

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

Moist Brown WEATHERED LIMESTONE

2.2'

Bottom of hole at 2.2 feet.

NOTES Auger refusal encountered at a depth of 2.2 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/13/15 COMPLETED 1/13/15
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BORING NUMBER P-35

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

FILL - Moist Brown CRUSHED STONE

@1': Brown/Gray

4.0'

Bottom of hole at 4.0 feet.

NOTES Auger refusal encountered at a depth of 4.0 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/16/15 COMPLETED 1/16/15
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BORING NUMBER P-36

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 11 Inches

1.1'

BOULDERS and/or CRUSHED ROCK - POSSIBLE
FILL

3.4'

Moist Brown LEAN CLAY w/Sand and Trace Gravel (CL)

5.8'

Moist Brown WEATHERED LIMESTONE
6.1'

Bottom of hole at 6.1 feet.

NOTES Auger refusal encountered at a depth of 6.1 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/13/15 COMPLETED 1/13/15
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BORING NUMBER P-37

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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NP
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>4.5

>4.5

SS
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

FILL - CRUSHED ROCK

2.3'

Moist Very Stiff to Hard Brown LEAN CLAY w/Sand,
Trace Gravel, Iron Oxide, and Calcite Stain Seam (CL)

@5': Hard

9.0'

Bottom of hole at 9.0 feet.

NOTES

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/13/15 COMPLETED 1/13/15
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BORING NUMBER B-38

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

Moist Brown WEATHERED LIMESTONE

4.0'

Bottom of hole at 4.0 feet.

NOTES Auger refusal encountered at a depth of 4.0 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/13/15 COMPLETED 1/13/15
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BORING NUMBER P-39

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

Moist Brown WEATHERED LIMESTONE

3.1'

Bottom of hole at 3.1 feet.

NOTES Auger refusal encountered at a depth of 3.1 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/13/15 COMPLETED 1/13/15
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BORING NUMBER P-40

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

Moist Brown WEATHERED LIMESTONE

3.6'

Bottom of hole at 3.6 feet.

NOTES Auger refusal encountered at a depth of 3.6 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA

DATE STARTED 1/13/15 COMPLETED 1/13/15
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BORING NUMBER P-41

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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ASPHALT - 3 Inches
0.3'

CRUSHED STONE - 9 Inches

1.0'

Moist Brown WEATHERED LIMESTONE

2.8'

Bottom of hole at 2.8 feet.

NOTES Auger refusal encountered at a depth of 2.8 feet.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Asphalt Patch

GROUND WATER LEVELS:

CHECKED BY CAS

GROUND ELEVATIONRIG NO. 844DRILLING CONTRACTOR TTL Associates CW Brad

DRILLING METHOD 3 in. SSA
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BORING NUMBER P-42

CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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CLIENT Village of Marblehead

PROJECT NUMBER 11903.01

PROJECT NAME Proposed Waterline Installation

PROJECT LOCATION Johnson's Island, Marblehead, OH
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Memorandum 
 

1915 North 12th Street | Toledo, OH 43604-5305 | 419-324-2222| www.ctconsultants.com 

To: Quinn Baker, Dan Barr CT 

From: Imad El Hajjar – CT 

Subject:  Johnson Island Waterline Project – Supplemental Subsurface 

Investigations  

Date:  September 18, 2023 

 

Following are our recommendations related to the excavation of the underlying bedrock 

at the site. A full subsurface investigation was completed by TTL associates in January 

2015 for the proposed waterline installation project. Subsequently, CT performed a 

supplemental subsurface exploration in June 2023 to evaluate the depth of bedrock 

throughout the island with respect to the proposed waterline alignment. 

 

General Site Conditions 

At the time of our investigation, the project area consisted of primarily residential 

properties. Ground surface elevations at the boring locations ranged from Elevs. 577 

to 583 feet. 

The thickness of the pavement materials and encountered underlying subgrade soils in 

the borings are summarized in the following table.  

Boring 

Number 

Pavement Thickness (in) 

Asphalt Aggregate Base 

B-1 6 9 

B-2 5 12 

B-3 5 9 

B-6 5 10 
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General Soil and Rock Conditions 

Based on the results of our supplemental field and laboratory tests, the subsoils 

encountered underlying the pavement in Borings B-3 and B-4 l materials consisted of 

predominantly stiff to hard stiff cohesive soils.  

The Cohesive soils consisted of predominantly lean clay with sand or lean Clay (CL), 

mixed with sand and trace amounts of gravel. SPT N-values generally ranged from 9 to 

82 blows per foot (bpf). Unconfined compressive strengths were consistently greater 

than 9,000 pound per square foot (psf) (The highest attainable value using a hand 

penetrometer). Moisture contents ranged from 12 to 19 percent.  

Severely Weathered Bedrock was encountered underlying the surface material in 

Borings B-1 and B-2 and underlying the above noted subsoils in Borings B-3 and B-4. 

This layer consisted of fragments of decomposed dolomite and was encountered at 

approximately 1½ to 11 feet below existing grades (Elev. 582± to 571±). This weathered 

portion of the bedrock was severely weathered and decomposed such that it was 

augerable and was found to range in thickness from 2½ to 21½ inches. Within the 

severely weathered rock, the SPT generally resulted in split-spoon refusal (SSR, 50 or 

more blows over 6 inches or less penetration). Moisture contents ranged from 2 to 8 

percent. 

Bedrock consisting of dolomite was encountered in all the borings at approximately 3 to 

11 feet (Elev. 579± to 571±). The depths of encountered rock are summarized in the 

following table. Rock core runs were obtained upon auger refusal in all the supplemental 

Borings. Rock core data and unconfined compressive strength test results for selected 

intact specimens from each supplemental boring are summarized in the following table. 

Boring 

No. 

Ground 

Surface 

Elev. 

(feet) 

Depth to 

Corable  

Bedrock 

(feet) 

Top of 

Bedrock 

Elev. 

(feet) 

Rock 

Core 

Run 

No. 

Recovery 

(%) 

RQD 

(%) 

Unconfined 

Compressive 

Strength 

(psi) 

B-1 577 3.1 573.9 RC-1 33 10 10,780 
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Boring 

No. 

Ground 

Surface 

Elev. 

(feet) 

Depth to 

Corable  

Bedrock 

(feet) 

Top of 

Bedrock 

Elev. 

(feet) 

Rock 

Core 

Run 

No. 

Recovery 

(%) 

RQD 

(%) 

Unconfined 

Compressive 

Strength 

(psi) 

B-2 583 3.7 579.3 RC-1 100 73 7,010 

B-3 582 11.2 570.8 RC-1 100 52 20,140 

B-4 583 11.2 571.8 RC-1 100 90 19,340 

 

Evaluations of rock mass quality and rock strength were made based on the cored 

bedrock. The rock core recovery ranged from 33 to 100 percent for the cores obtained. 

RQD values for the core runs ranged from 10 to 90 percent, indicating the rock mass 

quality of the bedrock can be generally described as poor to fair. The retrieved rock 

specimens exhibited nearly horizontal bedding; fractures in the core were generally 

nearly horizontal. Four (4) intact specimens were tested for compressive strength, and 

those test results (summarized in the table above) are indicative of slightly strong to very 

strong characterization. Rock core photographic logs are attached to this report in 

Appendix C. 

Additional descriptions of the stratigraphy encountered in the borings are presented on 

the Logs of Test Borings. 

Excavation Recommendations 

The sides of the temporary excavations for underground utilities installation should be 

adequately sloped to provide stable sides and safe working conditions. If the proposed 

underground utilities alignment requires working in close proximity to existing 

underground utilities or other structures, this may not be possible. Where sloped 

excavations will not be used, the excavation must be properly braced against lateral 
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movements. In any case, applicable OSHA safety standards must be followed. It is the 

responsibility of the installation contractor to develop appropriate installation methods 

and equipment prior to commencement of work, and to obtain the services of a 

geotechnical engineer to design or approve sloped or benched excavations and/or 

lateral bracing systems as required by OSHA criteria. While not anticipated, any 

excavations greater than 20 feet deep should be evaluated by a registered professional 

engineer. 

If the excavation is to be performed with sloped banks, adequate stable slopes must be 

provided. Based on the borings drilled for this investigation, soils encountered in trench 

excavations may include one or more of the following:  

• Stable Rock (rock that can be excavated with vertical sides and remain intact while 

exposed),  

• OSHA Type A soils (cohesive soils with unconfined compressive strengths of 3,000 

pounds per square foot (psf) or greater),  

• OSHA Type B soils (cohesive soils with unconfined compressive strengths greater than 

1,000 psf but less than 3,000 psf and dry rock), and  

• OSHA Type C soils (granular soils and fill materials).  

 

Vertical side slopes are acceptable for temporary excavations in stable rock. Based on 

the variability of the RQD values of the cored rock which ranged from 10 to 90 percent, 

we recommend that temporary excavations in bedrock be considered borderline 

material and treated as Type B materials unless test excavations are performed to 

substantiate use of the Stable Rock designation.  

For temporary excavations in Type A, B and C soils, side slopes must be no steeper than 

¾ horizontal to 1 vertical (¾H:1V), 1H:1V, and 1½H:1V, respectively. For situations where 

a higher strength soil is underlain by a lower strength soil and the excavation extends 

into the lower strength soil (including excavation through cohesive soils that are 

underlain by granular soils or bedrock), the slope of the entire excavation is governed 

by that required for the lower strength soil. In all cases, flatter slopes may be required if 

lower strength soils or adverse seepage conditions are encountered during 

construction.   
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For permanent excavations and slopes, we recommend that grades be no steeper than 

3H:1V without a more extensive geotechnical evaluation of the proposed construction 

plans and site conditions. 

Based on the conditions encountered in the test borings, the probable method of 

excavation within the “severely weathered shale” zone which was penetrable with augers 

is expected to consist of conventional excavation equipment such as a backhoe or track 

excavator, with some assistance from pneumatic chippers, jackhammers, or hydraulic 

wedging equipment. However, excavation into the more intact bedrock beyond the 

depth of auger refusal is expected to be unproductive and uneconomical with 

conventional excavation equipment. Excavations that must extend into this zone will 

likely require use of hard rock removal methods or blasting. Based on the rock coring 

and unconfined compressive strength testing performed, it is anticipated that 

equipment including pneumatic chippers, jackhammers, or hydraulic wedging 

equipment may not be sufficient to rip and dig the rock. It is likely that there may be 

some areas beyond the depth of auger refusal that will require drilling and use of 

blasting or expansive chemicals to fracture and loosen the rock. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Plates 

Plate 1.0   Site Location Map 

Plate 2.0   Test Boring Location Plan   
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APPENDIX A             

Logs of Test Borings 
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1

ASPHALT - 6 Inches
0.5'

CRUSHED STONE - 9 Inches
1.3'

Gray SEVERELY WEATHERED DOLOMITE w/Sand

3.1'
Gray Moderetly to Highly Weathered, Moderetly to
Highly Fractured, Strong DOLOMITE

@4.3': Qu - 10780 PSI

8.1'
Bottom of hole at 8.1 feet.

NOTES Auger refusal emcountered at 3.1 feet and 5.0 feet of rock cored.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Bentonite Chips

GROUND WATER LEVELS:

CHECKED BY

GROUND ELEVATION 577 ftRIG NO. 844DRILLING CONTRACTOR CT Consultants Inc. JP DC

DRILLING METHOD 3-1/4 in. HSA
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E
LE

V
A

T
IO

N
(f

t)

575

570

D
E

P
T

H
(f

t)

0

5

G
R

A
P

H
IC

LO
G

R
E

C
O

V
E

R
Y

 %
(R

Q
D

)

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)

U
N

C
O

N
F

. 
C

O
M

P
.

S
T

R
. 

(t
sf

)

D
R

Y
 U

N
IT

 W
T

.
(p

cf
)

    SPT N VALUE    

20 40 60 80

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

20 40 60 80

PL LLMC

MATERIAL DESCRIPTION

PAGE  1  OF  1
BORING NUMBER B-1

CLIENT Village of Marblehead

PROJECT NUMBER 210900

PROJECT NAME Johnson Island Waterline Project

PROJECT LOCATION Marblehead, OH
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 504 148
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ASPHALT - 5 Inches
0.4'

CRUSHED STONE - 12 Inches
1.4'

Brown SEVERELY WEATHERED DOLOMITE w/Sand

3.7'
Brown Moderetly to Highly Weathered, Moderetly, Slight
to Moderetly Fractured, Strong DOLOMITE
@3.8': Qu - 7010 PSI

8.7'
Bottom of hole at 8.7 feet.

NOTES Auger refusal emcountered at 3.7 feet and 5.0 feet of rock cored.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Bentonite Chips

GROUND WATER LEVELS:

CHECKED BY

GROUND ELEVATION 583 ftRIG NO. 844DRILLING CONTRACTOR CT Consultants Inc. JP DC

DRILLING METHOD 3-1/4 in. HSA

DATE STARTED 6/30/23 COMPLETED 6/30/23
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BORING NUMBER B-2

CLIENT Village of Marblehead

PROJECT NUMBER 210900

PROJECT NAME Johnson Island Waterline Project

PROJECT LOCATION Marblehead, OH
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4-4-5
(9)

3-6-8
(14)

13-20-22
(42)

25-30-32
(62)

50/2"
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>4.5

>4.5

>4.5

>4.5

NI
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4

SS
5

RC
1

ASPHALT - 5 Inches
0.4'

CRUSHED STONE - 9 Inches
1.2'

Moist Stiff Brown LEAN CLAY w/Sand, Trace Gravel,
and Iron Oxide Stain Seam (CL)

@3.5': Gray/Brown

6.0'
Moist Hard Gray/Brown LEAN CLAY w/Sand, Trace
Gravel, and Iron Oxide Stain Seam (CL)

@8.5': Very Hard

11.0'
Brown/Gray SEVERELY WEATHERED DOLOMITE

11.2'
Brown/Gray Slighty to Moderetly Weathered, Slight to
Moderetly Fractured, Very Strong DOLOMITE

@15': Qu - 20140 PSI

16.2'
Bottom of hole at 16.2 feet.

NOTES Auger refusal emcountered at 11.2 feet and 5.0 feet of rock cored.

LOGGED BY KKC

AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Bentonite Chips

GROUND WATER LEVELS:

CHECKED BY

GROUND ELEVATION 582 ftRIG NO. 844DRILLING CONTRACTOR CT Consultants Inc. JP DC
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BORING NUMBER B-3

CLIENT Village of Marblehead

PROJECT NUMBER 210900

PROJECT NAME Johnson Island Waterline Project

PROJECT LOCATION Marblehead, OH
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Moist Very Stiff Gray/Brown LEAN CLAY w/Sand, Trace
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Moist Hard Brown LEAN CLAY w/Sand, Trace Gravel,
and Iron Oxide Stain Seam (CL)

@6': Very Hard, Gray/Brown, w/Trace Calcite Stain
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11.0'
Brown/Gray SEVERELY WEATHERED DOLOMITE
w/Clay and Sand

11.2'
Brown/Gray Slighty to Moderetly Weathered, Slight to
Moderetly Fractured, Very Strong DOLOMITE
@12': Qu - 19340 PSI

16.2'
Bottom of hole at 16.2 feet.

NOTES Auger refusal emcountered at 11.2 feet and 5.0 feet of rock cored.
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AT TIME OF DRILLING None

AT END OF DRILLING None

0hrs AFTER DRILLING Backfilled w/Cuttings and Bentonite Chips
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APPENDIX B            

Legend Key 

  



 

210900 Legend.doc 

    

 

 
 

Notes: 

 

1. Exploratory borings were drilled on June 20, 2023. The borings were advanced 

utilizing 2¼ -inch inside diameter hollow-stem augers. Rock Coring was also 

performed for 5 feet after auger refusal. 

 

2. These logs are subject to the limitations, conclusions, and recommendations in the 

report and should not be interpreted separate from the report. 

 

3. The borings were located in the field by CT in accordance with a proposed Boring 

location plan provided by CT Consultants.  

 

4. Ground Surface Elevations were depicted from Google Earth and reported to the 

nearest foot.  

 

5. Unconfined Compressive Strength (tsf): 

NI = Not Intact 

NP = Non-Plastic 
 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX C          

Rock Core Photographic Logs 
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