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(9)

3-3-5
(8)

WOH - 2 ft

SP

SP-
SC
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CL
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21.5

26.0

(SP) brown poorly graded fine grained quartz
SAND with little cemented sand and gravel (FILL)

(SP-SC) brown, dark brown, gray, poorly graded
fine grained quartz SAND with CLAY, very loose to
loose, with clayey nodules (FILL)

(SM) dark brown, variably SILTY SAND, very loose
(FILL)

(SC) greenish gray, variably CLAYEY SAND, very
loose to medium dense (FILL)

(CL) greenish gray, variably SANDY CLAY, firm to
stiff, trace to little sand sized phosphate particles
(NATIVE)

Grout

Bentonite
Plug

Sand Pack

Screen

NOTES STA 14+77.4, L145ft

GROUND ELEVATION 25.6 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary (Automatic Hammer)

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 12/12/13 COMPLETED 12/12/13

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 18.34 ft / Elev 7.26 ft

HOLE SIZE 3 inches
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CL

SM

43.0

44.4

(CL) greenish gray, variably SANDY CLAY, firm to
stiff, trace to little sand sized phosphate particles
(NATIVE) (continued)

- 1-inch sand lense at 37-ft

(SM) greenish gray SILTY SAND, very dense,
mostly cemented sand and silt (NATIVE)

Bottom of borehole at 44.4 feet.
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(8)

2-4-5
(9)

SP-
SM

SM

SP-
SM

SP-
SC

CL

10.0

20.0

23.0

26.0

(SP-SM) brown, pale brown, gray, poorly graded fine grained quartz
SAND with SILT, loose, trace clayey nodules, trace cemented sand
(FILL)

- brown, trace clay

(SM) brown, dark brown, variably SILTY SAND, very loose to loose,
trace clay (FILL)

(SP-SM) brown, light brown, poorly graded fine grained quartz SAND
with SILT, very loose (FILL)

(SP-SC) gray, greenish gray, poorly graded fine grained quartz SAND
with CLAY, very loose, few silt (FILL)

(CL) greenish gray, variably SANDY CLAY, soft to stiff, trace sand
sized phosphate particles (NATIVE)

Grout

Bentonite
Plug

Sand Pack

Screen

NOTES STA 14+77.4, L112ft

GROUND ELEVATION 28.3 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary (Automatic Hammer)

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 12/12/13 COMPLETED 12/13/13

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 23.40 ft / Elev 4.90 ft

HOLE SIZE 3 inches
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CL

45.0

(CL) greenish gray, variably SANDY CLAY, soft to stiff, trace sand
sized phosphate particles (NATIVE) (continued)

Bottom of borehole at 45.0 feet.
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23.2

15.2

7.2

2.7

1-2-2-2
(4)

1-1-3-2
(4)

2-3-3-1
(6)

2-2-3
(5)

2-1-2
(3)

1-2-4
(6)

1-3-3
(6)

0

2-1-3
(4)

3-3-4
(7)

2-4-5
(9)

2-4-4
(8)

3-6-7
(13)

WOR - 1.5 ft

loss of drilling
fluid circulation at

30-ft

SP

SP-
SM

SM

SP-
SC

CL

2.0

10.0

18.0

22.5

(SP) brown, gray, poorly graded fine grained quartz
SAND, trace silt (FILL)

- black matting at 1.5-ft
(SP-SM) dark gray, dark brown, brown, light brown,
poorly graded fine grained quartz SAND with SILT,
very loose to loose, few clayey nodules (FILL)

(SM) brown, dark brown modeling, variably SILTY
fine grained quartz SAND, very loose to lose,
some cemented sand (FILL)

(SP-SC) gray, greenish gray, poorly graded fine to
medium grained quartz SAND with CLAY, very
loose to loose, trace organics (FILL)

(CL) greenish gray, variably SANDY CLAY, soft to
stiff, few to some sand sized phosphate particles
(NATIVE)

- 2-inch sand lense at 34.5-ft

Grout

Bentonite
Plug

Sand Pack

Screen

NOTES STA 16+10.4, L146ft

GROUND ELEVATION 25.2 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary (Automatic Hammer)

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 12/13/13 COMPLETED 12/13/13

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING 18.48 ft / Elev 6.72 ft

HOLE SIZE 3 inches
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43.8

(CL) greenish gray, variably SANDY CLAY, soft to
stiff, few to some sand sized phosphate particles
(NATIVE) (continued)

(SM) greenish gray, SILTY SAND, very dense,
cemented sand and silt, some sand sized
phosphate particles (NATIVE)

Bottom of borehole at 43.8 feet.
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6-11-11
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(9)

2-3-5
(8)

2-3-4
(7)

SM

SP-
SC

SC

CL

23.0

25.0

28.0

(SM) brown, dark brown, SILTY SAND, very loose to loose, trace clay
(FILL)

- brown, light brown, dark brown, dark gray

- wood fragments at tip of sample at 17 ft

(SP-SC) gray, dark gray, poorly graded SAND with CLAY, medium
dense, few clayey nodules, petroleum odor (FILL)

(SC) greenish gray, variably CLAYEY SAND, loose, few cemented
sand (NATIVE)

(CL) greenish gray, variably SANDY CLAY, firm to very stiff, trace to
few sand sized phosphate particles (NATIVE)

Grout

Bentonite
Plug

Sand Pack

Screen

NOTES STA 16+11.1, L84ft

GROUND ELEVATION 30.8 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary (Automatic Hammer)

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 12/13/13 COMPLETED 12/13/13

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.

G
E

N
E

R
A

L 
B

H
 / 

T
P

 / 
W

E
LL

 -
 C

-4
4

 G
IN

T
 S

T
D

 U
S

 L
A

B
S

.G
D

T
 -

 4
/2

9
/1

5 
1

5:
10

 -
 T

:\3
00

47
2X

2 
C

A
R

O
LL

O
-L

K
 M

A
N

A
T

E
E

 D
A

M
-E

V
A

L\
R

E
P

O
R

T
\G

E
O

T
E

C
H

N
IC

A
L 

R
E

P
O

R
T

\A
P

P
E

N
D

IX
\3

00
47

2X
2 

- 
M

A
N

A
E

E
 C

O
U

N
T

Y
 D

A
M

 -
 B

O
R

IN
G

S
.G

P
J

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION WELL DIAGRAM

APPENDIX A

Elevation



SS
14

SS
15

SS
16

SS
17 -14.2

3-4-5
(9)

4-4-8
(12)

10-10-8
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2-4-5
(9)

CL

45.0

(CL) greenish gray, variably SANDY CLAY, firm to very stiff, trace to
few sand sized phosphate particles (NATIVE) (continued)

Bottom of borehole at 45.0 feet.
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WELL NUMBER B-04

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation
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17.4

13.9
13.4

8.4

1.4

2-4-5-12
(9)

13-16-15-
12

(31)

7-10-9-6
(19)

5-4-4-3
(8)

5-3-2-2
(5)

16-27-35
(62)

7-3-8
(11)

5-6-8
(14)

4-6-10
(16)

MC = 13%

MC = 18%

MC = 10%

MC = 15%

MC = 30%

MC = 36%
LL = 35
PL = 17

#200 = 19%

MC = 54%

SC

SM

SP

GP

SC

4.0

7.5
8.0

13.0

20.0

(SC) light brown, brown, dark brown, CLAYEY fine grained quartz SAND, loose
to dense, trace organics (FILL)

- 2-inch greenish gray SANDY CLAY lense at 3.5 ft
(SM) brown, SILTY SAND, loose to medium dense (FILL)

- some clayey nodules

(SP) white, light gray, very pale brown, poorly graded fine grained quartz
SAND, loose (FILL)
(GP) poorly graded GRAVEL with fine grained quartz SAND, loose to very
dense, damp above 11 ft (FILL)

- pale brown, light gray, gray, fine grained quartz SAND pocket below 11.5 ft

(SC) greenish gray, gray, dark gray, variably CLAYEY SAND, medium dense,
trace sand sized phosphate particles, some top soil in sample 7 (NATIVE)

- some phosphate pebbles

Bottom of borehole at 20.0 feet.

NOTES STA 20+10.6, L120ft

GROUND ELEVATION 21.4 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/19/14 COMPLETED 2/19/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-05

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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9.6

7.1

0.1

2-2-2-2
(4)

2-2-1-1
(3)

1-1-1-2
(2)

2-3-2-3
(5)

3-2-2-2
(4)

9-32-44
(76)

13-14-13
(27)

9-8-8
(16)

3-3-4
(7)

MC = 11%

MC = 12%

MC = 19%

MC = 12%

MC = 13%

MC = 23%

MC = 20%

MC = 26%

MC = 34%
#200 = 31%

SM

SM

SC

13.0

15.5

22.5

(SM) brown, dark brown, gray, fine grained quartz SILTY SAND, very loose to
dense, trace silt, trace organics (FILL)

- pockets of brown, greenish gray, variably CLAYEY fine grained quartz SAND
and pockets of brown, very dark brown, fine grained quartz SAND, organic
staining

- light gray, gray, pale brown, possible construction rubble

(SM) dark brown, fine to medium-grained quartz SILTY SAND, dense, few sand
sized phosphate particles (NATIVE)

(SC) greenish gray, CLAYEY SAND, loose to medium dense, few to some
sand sized phosphate particles

Bottom of borehole at 22.5 feet.

NOTES STA 20+23.4, L115ft

GROUND ELEVATION 22.6 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/19/14 COMPLETED 2/19/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-06

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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13.5

9.0

-0.5

2-2-6-7
(8)

12-15-14-
14

(29)

14-13-11-
11

(24)

19-19-21-
19

(40)

14-15-18-
16

(33)

2-1-1
(2)

6-5-5
(10)

4-5-5
(10)

MC = 6%

MC = 4%

MC = 11%

MC = 6%

MC = 22%

MC = 43%

MC = 28%
LL = 41
PL = 23

#200 = 33%

MC = 43%

SM

SM

SC

6.0

10.5

20.0

(SM) brown, dark brown, very dark brown, gray, fine grained quartz SILTY
SAND, loose to medium dense, slight organic odor (FILL)

- possible construction debris

(SM) white, light gray, pale brown, fine grained quartz SILTY SAND, dense, few
cemented sands, possible construction debris (POSSIBLE FILL)

- pockets of light gray and white fine to medium-grained quartz (SP-SM)

(SC) greenish gray, variably CLAYEY SAND, very loose to loose, trace sand
sized phosphate particles (NATIVE)

- light gray

- coarser with larger phosphate particles below 18 ft

Bottom of borehole at 20.0 feet.

NOTES STA 20+13.2, L155ft

GROUND ELEVATION 19.5 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/19/14 COMPLETED 2/19/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-07

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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13.8

11.8

6.8

-0.2

3-4-8-7
(12)

8-12-12-12
(24)

10-9-5-4
(14)

7-10-14-11
(24)

14-12-14-9
(26)

11-13-9
(22)

5-5-5
(10)

4-6-7
(13)

MC = 5%

MC = 7%

MC = 7%

MC = 8%

MC = 15%

MC = 21%

MC = 35%
LL = 40
PL = 20

#200 = 28%

MC = 43%

SM

SM

SP

SC

6.0

8.0

13.0

20.0

(SM) brown, dark brown, gray, fine grained quartz SILTY SAND, medium
dense, trace organics, slight organic odor (FILL)

- trace clayey nodules

- trace cemented sand

(SM) light brown, fine grained quartz SILTY SAND, medium dense, with
pockets of light gray and white silty sand (POSSIBLE FILL)

(SP) white, light gray, very light gray, poorly graded fine grained quartz SAND,
medium dense (POSSIBLE NATIVE)

(SC) greenish gray, variably CLAYEY SAND, loose to medium dense, trace
sand sized phosphate particles (NATIVE)

- more clayey with larger phosphate particles below 18 ft

Bottom of borehole at 20.0 feet.

NOTES STA 19+81.6, L156ft

GROUND ELEVATION 19.8 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/19/14 COMPLETED 2/19/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-08

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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13.7

6.7

-0.3

4-4-7-9
(11)

9-12-7-7
(19)

10-9-6-6
(15)

8-13-14-15
(27)

14-14-14-
14

(28)

15-17-6
(23)

5-5-5
(10)

6-9-11
(20)

MC = 6%

MC = 9%

MC = 10%

MC = 9%

MC = 17%

MC = 22%

MC = 34%
LL = 33
PL = 20

#200 = 21%

MC = 60%

SM

SM

SC

6.0

13.0

20.0

(SM) brown, dark brown, fine grained quartz SILTY SAND, medium dense,
trace organics, slight organic odor to 2 ft (FILL)

- trace clay

(SM) light brown, fine grained quartz SILTY SAND, medium dense, pockets of
light gray and white (SP-SM) (POSSIBLE FILL)

- coarser below 12 ft with trace organics

(SC) greenish gray, variably CLAYEY SAND, loose to medium dense, trace
sand-sized phosphate particles (NATIVE)

Bottom of borehole at 20.0 feet.

NOTES STA 19+53.0, L156ft

GROUND ELEVATION 19.7 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/19/14 COMPLETED 2/19/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-09

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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6.1

2.1

-0.9

3-5-7-6
(12)

6-11-12-9
(23)

4-4-2-1
(6)

1-0-1-0
(1)

0-1-0-1
(1)

0-0-1
(1)

1-2-3
(5)

4-4-7
(11)

MC = 10%

MC = 13%

MC = 11%

MC = 10%

MC = 12%
WOH - 6-inches

MC = 27%
WOH - 1 ft

MC = 38%

MC = 82%

SM

SC

CL

13.0

17.0

20.0

(SM) brown, dark brown, very dark brown, fine grained quartz SILTY SAND,
very loose to medium dense, trace glass fragments (FILL)

- roots

- small light gray clayey sand clods

- 2-inch greenish gray CLAY pocket at 9 ft

- variably SILTY fine grained quartz SAND, few plastics and glass below 1

(SC) greenish gray, variably CLAYEY SAND, loose, trace sand sized
phosphate particles (NATIVE)

(CL) greenish gray, SANDY CLAY, stiff, layers of silty sand (SM), few sand
sized phosphate particles

Bottom of borehole at 20.0 feet.

NOTES STA 18+28.4, L172ft

GROUND ELEVATION 19.1 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/19/14 COMPLETED 2/19/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-10

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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-2.7

-10.2

-11.4

4-7-9-13
(16)

8-10-14-17
(24)

11-11-12-
11

(23)

8-8-7-7
(15)

5-5-3-4
(8)

1-2-2
(4)

1-2-2
(4)

1-1-6
(7)

2-4-5
(9)

2-2-3
(5)

4-4-5
(9)

4-5-7
(12)

47-50/2"

MC = 11%

MC = 4%

MC = 11%

MC = 5%

MC = 4%

MC = 25%

MC = 27%

MC = 25%

MC = 33%

MC = 93%

MC = 82%
LL = 134
PL = 68

#200 = 61%

MC = 99%

SM

MH

SC

20.5

28.0

29.2

(SM) dark brown, SILTY fine grained quartz SAND, very loose to medium
dense, trace size shell fragments, light organic odor (FILL)
- 1in clayey sand pocket at 1 ft

- less silty 6 ft to 10 ft
- trace cemented sand nodules at 6 to 6.5 ft
- light gray (SP-SM) pockets below 6.5 ft

- gray (SP) pockets
- wet at 11 ft

- dark brown, gray, more silty below 18 ft

(MH) greenish gray, SANDY elastic SILT, firm to stiff, trace silt, trace sand
sized phosphate particles (NATIVE)

(SC) gray, CLAYEY SAND, very dense, few sand sized phosphate particles,
cemented zones
- light gray, cemented dolomitic silt at 29 ft

Bottom of borehole at 29.2 feet.

NOTES STA 17+87.7, L208ft

GROUND ELEVATION 17.8 ft

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/20/14 COMPLETED 2/20/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-11

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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SS
13

4.4

1.4

-3.1

-15.1

5-6-9-8
(15)

9-15-15-19
(30)

13-21-32-
26

(53)

24-25-27-
26

(52)

11-11-9-8
(20)

6-5-4
(9)

2-5-5
(10)

5-5-7
(12)

4-6-7
(13)

4-4-6
(10)

4-6-6
(12)

50/2"

11-16-22
(38)

MC = 9%

MC = 11%

MC = 8%

MC = 9%

MC = 20%

MC = 24%

MC = 31%

MC = 53%

MC = 83%

MC = 109%

MC = 106%

MC = 40%
LL = 55
PL = 26

#200 = 91%

SM

SM

SC

CH

10.5

13.5

18.0

30.0

(SM) dark brown, SILTY fine grained quartz SAND, medium dense to very
dense, organic odor (FILL)

- cemented sand pockets

(SM) gray, greenish gray, brown, SILTY fine grained quartz SAND, loose, trace
sand sized phosphate particles (NATIVE)

(SC) dark greenish gray, CLAYEY SAND, loose to medium dense, trace silt,
trace sand sized phosphate particles

(CH) dark greenish gray, SANDY fat CLAY, stiff to hard, trace silt, trace sand
sized phosphate particles

- layers and pockets of phosphatic silty sand

- layer of dolomitic SILT at 25.5 ft

- less sandy below 28 ft

Bottom of borehole at 30.0 feet.

NOTES STA 17+34.3, L296ft

GROUND ELEVATION 14.9 ft

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/20/14 COMPLETED 2/20/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-12

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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14
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15

-5.8

-8.3

-20.3

2-3-9-9
(12)

8-8-9-7
(17)

2-5-3-3
(8)

5-8-8-10
(16)

12-14-18-
19

(32)

14-16-18
(34)

7-8-4
(12)

4-3-2
(5)

4-4-6
(10)

4-5-7
(12)

5-12-13
(25)

26-50/5"

10-16-14
(30)

32-26-
50/4"

15-19-38
(57)

MC = 7%

MC = 9%

MC = 8%

MC = 8%

MC = 11%

MC = 16%

MC = 18%

MC = 20%

MC = 20%

MC = 93%

MC = 51%

MC = 26%

MC = 47%

MC = 25%

MC = 31%

SM

CL

SC

20.5

23.0

35.0

(SM) pale brown, brown, dark brown, SILTY fine grained quartz SAND, loose to
dense, trace organics, slight organic odor (FILL)

- local construction debris (cloth and wire) at 5 ft

- few silty nodules, slight petroleum odor (11 ft to 15 ft)

- some shell fragments
- trace construction debris (brick fragments) between 16 ft and 17.5 ft

(CL) greenish gray, SANDY CLAY, stiff, trace silt, trace sand sized phosphate
particles (NATIVE)

(SC) light gray, gray, dark gray, CLAYEY fine grained quartz SAND, medium
dense to very dense, dolomitic, trace silt, some sand sized phosphate particles

- trace cemented sandy clay layers

- layers and pockets of dark gray silty sand with sand sized phosphate particles
below 28 ft

- dolomitic cemented SANDY CLAY layer

Bottom of borehole at 35.0 feet.

NOTES STA 16+88.4, L404ft

GROUND ELEVATION 14.7 ft

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/20/14 COMPLETED 2/20/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-13

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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-6.3

-11.8
-12.3

2-2-4-3
(6)

6-7-10-8
(17)

5-6-6-5
(12)

6-3-3-3
(6)

1-1-1-2
(2)

2-2-3
(5)

4-4-3
(7)

6-8-7
(15)

2-2-2
(4)

5-6-4
(10)

7-5-5
(10)

4-5-5
(10)

6-8-40
(48)

MC = 65%

MC = 12%

MC = 9%

MC = 11%

MC = 12%

MC = 19%

MC = 21%

MC = 22%

MC = 29%

MC = 35%

MC = 55%
MC = 22%

MC = 79%

MC = 26%
MC = 69%

LL = 71
PL = 32

#200 = 65%

SM

CL

CH

24.0

29.5
30.0

(SM) dark brown, SILTY fine grained quartz SAND, very loose to medium
dense, trace organics, slight organic odor (FILL)

- 2 inch clayey sand pocket at 3 ft

- local cemented sand nodules

- trace fine gravel size cemented sand

- wet below 13.5 ft

- light gray sand zones 13.5 ft to 17.5 ft

- trace decomposing plant roots

- large, coarse 3 inch decomposing wood fragment at 21 ft

(CL) greenish gray, SANDY CLAY, stiff, few sand sized phosphate particles
(NATIVE)

(CH) light gray, SILTY fat CLAY, hard, dolomitic, few cemented sands, trace
sand sized phosphate particles

Bottom of borehole at 30.0 feet.

NOTES STA 17+54.5, L147ft

GROUND ELEVATION 17.7 ft

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/20/14 COMPLETED 2/20/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-14

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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7.8

-9.2

4-6-9-9
(15)

9-18-16-17
(34)

7-11-12-10
(23)

8-5-4-4
(9)

2-2-2-5
(4)

3-3-3
(6)

7-6-7
(13)

7-7-8
(15)

5-7-5
(12)

6-7-10
(17)

4-6-6
(12)

MC = 9%

MC = 8%

MC = 10%

MC = 12%

MC = 38%

MC = 32%

MC = 43%

MC = 68%

MC = 80%
#200 = 22%

MC = 76%

MC = 104%

SP-
SM

SC

8.0

25.0

(SP-SM) dark brown, poorly graded fine grained quartz SAND with SILT, loose
to medium dense, trace organics, slight organic odor (FILL)

- light gray, gray, trace organics below 6 ft

(SC) light gray, gray, greenish gray, CLAYEY fine grained quartz SAND, very
loose to medium dense, trace cementation, trace sand sized phosphate
particles (NATIVE)

- greenish gray below 15 ft

Bottom of borehole at 25.0 feet.

NOTES STA 17+17.0, L219ft

GROUND ELEVATION 15.8 ft

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/20/14 COMPLETED 2/20/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-15

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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5.4

2.9

-7.1

-9.6

-12.1

-17.1

-19.1

2-4-5-6
(9)

8-10-13-12
(23)

4-7-8-8
(15)

8-9-6-5
(15)

5-3-3-3
(6)

1-0-0-1/0"

6-9-10
(19)

10-13-8
(21)

9-13-14
(27)

10-4-6
(10)

4-4-6
(10)

26-50/1"

18-21-24
(45)

21-50/4"

8-8-17
(25)

MC = 7%

MC = 10%

MC = 10%

MC = 11%

MC = 11%

WOH - 1 ft
MC = 26%

MC = 25%
#200 = 2%

MC = 22%

MC = 24%

MC = 26%

MC = 85%

MC = 35%

MC = 29%

MC = 36%

SP-
SM

SC

SP

CL

SC

CL

SC

10.5

13.0

23.0

25.5

28.0

33.0

35.0

(SP-SM) brown, dark brown, poorly graded fine grained quartz SAND with
SILT, loose to medium dense, trace white sand (FILL)

- dark brown, black 6 ft to 8 ft

- gray, light brown 8 ft to 10.5 ft

(SC) gray, greenish gray, CLAYEY fine grained quartz SAND, very loose, trace
sand sized phosphate particles (POSSIBLE FILL)

(SP) pale gray, gray, pale brown, poorly graded fine grained quartz SAND,
loose to medium dense, trace organics, possible riverbed sediments
(POSSIBLE FILL)

- trace decomposing wood fragments

(CL) greenish gray, SANDY CLAY, stiff, trace sand sized phosphate particles
(NATIVE)

(SC) light gray, greenish gray, CLAYEY fine grained quartz SAND, very dense,
trace sand sized phosphate particles
- 3-inch cemented silt lense at 26.5 ft

(CL) greenish gray, light gray, SANDY CLAY, hard, locally cemented, trace
sand seams with phosphate particles, clay portions hard and dry

(SC) gray, dark gray, greenish gray, CLAYEY fine grained quartz SAND,
medium dense
- 3-inch partially cemented clay lense at 34 ft

Bottom of borehole at 35.0 feet.

NOTES STA 17+84.8, L271ft

GROUND ELEVATION 15.9 ft

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/20/14 COMPLETED 2/20/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-16

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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-2.7

-4.2

2-3-2-2
(5)

4-5-5-3
(10)

3-5-7-7
(12)

3-4-4
(8)

4-7-10
(17)

6-9-9
(18)

5-9-12
(21)

8-12-6
(18)

4-4-5
(9)

3-4-3
(7)

5-18-15
(33)

3-3-4
(7)

4-7-5
(12)

MC = 6%

MC = 9%

MC = 12%

MC = 15%

MC = 19%

MC = 18%

MC = 15%

MC = 16%

MC = 17%

MC = 18%

MC = 43%
LL = 48
PL = 20

#200 = 32%

MC = 44%

MC = 24%

MC = 32%

MC = 39%
LL = 47
PL = 32

#200 = 49%

SM

SM

SC

23.0

33.5

35.0

(SM) pale brown, brown, SILTY fine grained quartz SAND, loose to medium dense,
trace organics, slight organic odor (FILL)

- brown 13.5 ft to 15 ft

- light brown, dark brown below 15.5 ft

(SM) greenish gray, SILTY SAND, loose to dense, trace sand sized phosphate
particles (NATIVE)

- greenish gray, light gray

(SC) greenish gray, CLAYEY SAND, medium dense, trace sand sized phosphate
particles

Bottom of borehole at 35.0 feet.

NOTES STA 14+75.6, L72ft

GROUND ELEVATION 30.8 ft

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/21/14 COMPLETED 2/21/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-17

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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AU
1
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2
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3

SS
4

SS
5

SS
6

SS
7

SS
8

SS
9

SS
10

SS
11

SS
12

SS
13

7.7

-2.3

-4.3

1-2-3-3
(5)

7-6-6-6
(12)

5-5-3-2
(8)

1-1-1
(2)

19-33-28
(61)

21-25-24
(49)

1-2-3
(5)

4-4-5
(9)

9-9-9
(18)

4-4-5
(9)

4-4-5
(9)

MC = 10%

MC = 10%

MC = 12%

MC = 11%

MC = 11%

MC = 20%

MC = 16%

MC = 21%

MC = 46%

MC = 32%

MC = 24%

MC = 24%

MC = 62%
LL = 92
PL = 43

#200 = 72%

SM

SC

MH

18.0

28.0

30.0

(SM) brown, gray, SILTY fine grained quartz SAND, very loose to very dense,
trace clayey nodules (FILL)

- trace fine gravel

- loss of circulation at 13 ft, encountered toe drain aggregate, abandoned hole
and moved west 1, drilled down to 13.5 ft and began sampling

- wet
(SC) greenish gray, CLAYEY fine grained quartz SAND, loose to medium
dense, trace sand sized phosphate particles (NATIVE)

(MH) greenish gray, elastic SILT with sand, stiff, trace sand sized phosphate
particles

Bottom of borehole at 30.0 feet.

NOTES STA 14+02.4, L160ft

GROUND ELEVATION 25.7 ft

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/21/14 COMPLETED 2/21/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-18

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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Elevation



glen.andersen
Typewritten Text
Piezometers Near Spillway (2014)



SC
1

SC
2

SC
3

SC
4

SC

13.1

6.1

-1.9

-12.9

-16.9

SP-
SM

SP-
SC

SC

CL

SC

15.0

22.0

30.0

41.0

45.0

brown, dark brown, poorly graded fine grained quartz SAND with SILT

- trace clayey nodules from 6 to 8 ft

brown, greenish gray, SAND with CLAY, trace to few clayey nodules, slightly
cemented

greenish gray, variably clayey, CLAYEY SAND, trace silt, trace phosphate
particles

greenish gray, variably sandy CLAY, few to some silt

- sand lense at 32 ft

- sand lense at 35 ft

- sand lense at 37 ft

- sand lense at 39 ft

greenish gray, CLAYEY SAND, few to some silt

Grout

Bentonite
Seal

Sand Pack

LOGGED BY JR

DRILLING METHOD Sonic Core

DRILLING CONTRACTOR Terra Sonic Drilling Services

CHECKED BY DK

DATE STARTED 8/18/14 COMPLETED 10/14/14

NOTES

LOCATION N1148782.7 , E541016.5

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 28.1 ft HOLE SIZE 10 inches
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WELL NUMBER Well-1-D

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam - Phase 2

PROJECT NUMBER 300472x4

CLIENT Carollo Engineers, Inc.
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MATERIAL DESCRIPTION WELL DIAGRAM



5

SC
6

SC
7

-23.4
-23.9
-24.9

-26.4

-29.9

-31.4

-32.9

SP-
SM

ML
SP
SP-
SM

SP

SP-
SM

ML

51.5
52.0
53.0

54.5

58.0

59.5

61.0

greenish gray, gray, poorly graded fine grained quartz SAND with SILT, trace
cemented silt nodules

light greenish gray, variably sandy SILT, cemented, dolomitic
gray poorly graded fine grained quartz SAND, phosphatic sands
greenish gray, gray, poorly graded fine grained quartz SAND with SILT, trace
cemented silt, phosphatic particles
gray, poorly graded fine grained quartz SAND, trace silt, trace cemented sand
and silt nodules

greenish gray, gray, fine grained quartz SAND with SILT, trace phosphatic
particles, slightly desiccated
gray, variably sandy SILT, cemented, dolomitic, trace phosphatic particles, sandy
veins

Bottom of borehole at 61.0 feet.
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WELL NUMBER Well-1-D

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam - Phase 2

PROJECT NUMBER 300472x4

CLIENT Carollo Engineers, Inc.
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MATERIAL DESCRIPTION WELL DIAGRAM



SC
1

SC
2

SC
3

SC
4

SC

23.8

19.8

13.8

3.8

-1.2

-4.2

-8.2

SP-
SM

SC

SP-
SM

SC

ML

SC

ML

SC

12.0

16.0

22.0

32.0

37.0

40.0

44.0

dark brown, brown, poorly graded fine grained quartz SAND with SILT, trace
cemented sand fragments throughout

gray, greenish gray, CLAYEY SAND

2-inch sand lense

light brown, brown, poorly graded fine grained quartz SAND with SILT, trace silty
sand nodules

greenish gray, variably clayey, CLAYEY SAND, trace silt, small sandy pockets
throughout, trace phosphate particles throughout

greenish gray, sandy SILT, sand lenses throughout, sandy pockets throughout,
phosphate particles throughout sandy zones

greenish gray, CLAYEY SAND, sandy lenses throughout, phosphate particles
throughout

greenish gray, variably sandy SILT, trace phosphate particles throughout, trace
sand veins throughout
- 2-inch thick sand lense

greenish gray, CLAYEY SAND, few phosphate particles throughout

Grout

Bentonite
Seal

Sand Pack

LOGGED BY ND

DRILLING METHOD Sonic Core

DRILLING CONTRACTOR Terra Sonic Drilling Services

CHECKED BY DK

DATE STARTED 8/19/14 COMPLETED 8/19/14

NOTES

LOCATION N1148894.3 , E541146.4

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 35.79 ft HOLE SIZE 10 inches
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WELL NUMBER Well-2-D

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam - Phase 2

PROJECT NUMBER 300472x4

CLIENT Carollo Engineers, Inc.
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5

SC
6

-10.2

-14.2

-17.7

-19.2

SC

SP-
SC

SP-
SM

SC

46.0

50.0

53.5

55.0

greenish gray, CLAYEY SAND, few phosphate particles throughout (continued)
greenish gray, SAND with CLAY, few phosphate particles throughout, slightly
silty, some cemented clayey nodules

greenish gray, SAND with SILT, some phosphate particles throughout, some
cemented silt fragments throughout

greenish gray, CLAYEY SAND, trace phosphate particles

Bottom of borehole at 55.0 feet.
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PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam - Phase 2

PROJECT NUMBER 300472x4

CLIENT Carollo Engineers, Inc.
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6-inch casing installed to 40 feet below ground surface, sampling started
at 110 feet below ground surface

LOGGED BY DR

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 4/18/17 COMPLETED 4/19/17

NOTES Location: Soil-cement upstream slope behind south approach wall.

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION 2-inch diameter PVC monitoring standpipe

GROUND ELEVATION 45 ft HOLE SIZE 6 inches
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WELL NUMBER PZ-3A-D

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.



6-inch casing installed to 40 feet below ground surface, sampling started
at 110 feet below ground surface (continued)

grout
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PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.



6-inch casing installed to 40 feet below ground surface, sampling started
at 110 feet below ground surface (continued)

fine sand
pack
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PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.



SS
1

SS
2

SS
3

SS
4

-65.0

-73.0

-81.4

14-19-33
(52)

16-29-
50/4"

20-17-26
(43)

11-17-
50/5"

MH

SM

110.0

118.0

126.4

6-inch casing installed to 40 feet below ground surface, sampling started
at 110 feet below ground surface (continued)

dark gray, greenish gray, Sandy Elastic SILT, hard

gray, greenish gray, SILTY SAND, dense to very dense

Bottom of borehole at 126.4 feet.

sand pack
sceeen

bentonite plug

sand backfill
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PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.



6-inch casing installed to 30 feet below ground surface, sampling started
at 40 feet below ground surface

grout

LOGGED BY DR

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 4/13/17 COMPLETED 4/17/17

NOTES Location:  Soil-cement upstream slope behind south approach wall.

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION 2-inch diameter PVC monitoring standpipe

GROUND ELEVATION 45 ft HOLE SIZE 6 inches
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PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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4

5.0

-5.0

-13.0

-25.0

2-4-4
(8)

10-12-13
(25)

4-6-9
(15)

50/4"

SC

SP-
SM

MH

40.0

50.0

58.0

70.0

6-inch casing installed to 30 feet below ground surface, sampling started
at 40 feet below ground surface (continued)

greenish gray, CLAYEY SAND, loose

greenish gray, SAND with Silt, medium dense

greenish gray, Sandy Elastic SILT, stiff to hard

calcareous/dolomitic silt, cemented at 63.5 feet

fine sand
pack

sand pack
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PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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50/1"

50/1"

SM

81.1

greenish gray, SILTY SAND, very dense

Bottom of borehole at 81.1 feet.

sceeen

bentonite plug

sand backfill
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PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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15.3

2-4-6-10
(10)

9-7-6-8
(13)

5-3-4-4
(7)

3-2-2-2
(4)

2-5-5-7
(10)

2-5-6
(11)

1-1-1
(2)

1-1-1
(2)

4-5-8
(13)

3-4-7
(11)

SP

SP-
SC

33.5

gray, light brown, fine-grained quartz SAND, silty lensing, trace rock and
shell fragments, very loose to medium dense, dry to moist

grout

fine sand
pack

sand pack

LOGGED BY JD

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 5/11/17 COMPLETED 5/11/17

NOTES Location: Soil-cement upstream slope behind north approach wall. Piezometer installed adjacent to SPT location, installed through hollow stem auger

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION backfilled with cuttings and bentonite chips

GROUND ELEVATION 48.8 ft HOLE SIZE 4 inches
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PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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0.3

-1.2

-11.2

14-21-25
(46)

9-10-9
(19)

8-8-11
(19)

4-10-31
(41)

10-12-16
(28)

SP-
SC

CL-
ML

SC

48.5

50.0

60.0

gray, brown, SAND with Clay, fine-grained quartz sand, trace lenses of
yellow-orange phosphatic sands, medium dense to dense, moist to wet
(Fill/ Possible Fill) (continued)

gray-blue, Silty CLAY with Sand, with light gray lenses of fine-grained
clayey sand, very stiff, moist

gray, light brown, CLAYEY SAND, fine-grained quartz sand, lenses of
gray-black phosphatic sands, medium dense to dense, wet

Bottom of borehole at 60.0 feet.
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sand backfill
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PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.



6-inch casing installed to 40 feet below ground surface, sampling started
at 110 feet below ground surface

LOGGED BY DR

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 4/24/17 COMPLETED 4/27/17

NOTES Location: Soil-cement upstream slope behind north approach wall.

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION 2-inch diameter PVC monitoring standpipe

GROUND ELEVATION 46 ft HOLE SIZE 6 inches

D
E

P
T

H
(f

t)

0

5

10

15

20

25

30

35

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

(Continued Next Page)

PAGE  1  OF  5
WELL NUMBER PZ-4A-D

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*
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6-inch casing installed to 40 feet below ground surface, sampling started
at 110 feet below ground surface (continued)

grout
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6-inch casing installed to 40 feet below ground surface, sampling started
at 110 feet below ground surface (continued)

fine sand
pack

sand pack
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-64.0

-72.0

-77.0

-82.0

-92.0

25-23-33
(56)

17-20-32
(52)

20-50/3"

50

11-18-29
(47)

14-19-30
(49)

SM

SC

SM

CL

SC

110.0

118.0

123.0

128.0

138.0

6-inch casing installed to 40 feet below ground surface, sampling started
at 110 feet below ground surface (continued)

dark gray, greenish gray, SILTY SAND, very dense,  phosphatic sands,
trace dolomitic clay

greenish gray, CLAYEY SAND, very dense, interlayered phosphatic
sand layers, interlayeyred clay seams

greenish gray, SILTY SAND, very dense, phosphatic sand layering

greenish gray, lack, Sandy CLAY, hard, slightly silty, Abundant
phosphatice sands

gray, greenish gray, CLAYEY SAND, very dense, silty, calcarious, clay
lenses

sceeen

bentonite plug

sand backfill
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10-13-17
(30)

CL

140.5

146.5

greenish gray, sandy CLAY, hard, desiccated

Bottom of borehole at 146.5 feet.
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6-inch casing installed to 40 feet below ground surface, sampling started
at 65 feet below ground surface

grout

LOGGED BY DR

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 4/20/17 COMPLETED 4/21/17

NOTES Location: Soil-cement upstream slope behind north approach wall.

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION 2-inch diameter PVC monitoring standpipe

GROUND ELEVATION 46 ft HOLE SIZE 6 inches
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SS
1

-19.0

6-8-10
(18)

MH

65.0

6-inch casing installed to 40 feet below ground surface, sampling started
at 65 feet below ground surface (continued)

greenish gray, Sandy Elastic SILT, very stiff to hard

fine sand
pack

sand pack

sceeen
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-39.9

50/5"

50/1"

50/3"

10-50/5"

MH

CL

77.0

85.9

greenish gray, Sandy Elastic SILT, very stiff to hard (continued)

greenish gray, sandy CLAY, hard, desiccated

Bottom of borehole at 85.9 feet.

bentonite plug

sand backfill
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SC
1

SC
2

SC
3

SC
4

SC

19.7

6.7

0.7

-2.3

-10.3

-12.3

-13.3

-14.3

-17.3

SP-
SM

SP

SP-
SC

MH

SM

SP
MH

SP

MH

1.0

14.0

20.0

23.0

31.0

33.0

34.0

35.0

38.0

SAMPLES WERE BAGGED AND NOT CLASSIFIED TO CONDUCT
LABOROTORY TESTING, LITHOLOGY WAS AVERAGED FROM PZ-25 AND
PZ-27
greenish gray, poorly graded fine grained quartz SAND with SILT, trace
phosphatic sands

brown, dark brown, poorly graded fine grained quartz SAND, trace silt

brown, poorly graded fine grained quartz SAND with CLAY, trace sand to pebble
sized phosphate

light gray, sandy elastic SILT, cemented, common calcareous clayey sand, few
fine phosphatic sands

greenish gray, variably clayey and silty, SILTY SAND, trace phosphatic sands

dark gray, fine grained quartz SAND, some fine phosphatic sand, trace silt
light gray and gray, variably sandy, SANDY SILT, cemented

gray, fine grained quartz SAND, few phosphatic fine sand, minor cemented silt
fragments

greenish gray, light gray, pale brown, sandy elastic SILT, trace clay, few fine
phosphatic sands

Grout

LOGGED BY SA

DRILLING METHOD Sonic Core

DRILLING CONTRACTOR Terra Sonic Drilling Services

CHECKED BY DK

DATE STARTED 8/13/14 COMPLETED 8/13/14

NOTES

LOCATION N1148934.1 , E540729.4

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 20.74 ft HOLE SIZE 6.625 inches
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5

SC
6

SC
7

SC
8

SC
9

-29.3

-43.3

-59.3

-65.3

MH

SM

MH

SM

50.0

64.0

80.0

86.0

greenish gray, light gray, pale brown, sandy elastic SILT, trace clay, few fine
phosphatic sands (continued)

gray, pale brown, grayish brown, SILTY SAND

dark gray, gray, greenish gray, sandy elastic SILT, slight cementation

light gray, dark greenish gray, SILTY SAND, trace cemented silt nodules,
moderately cemented, desiccated, dolomitic

Bottom of borehole at 86.0 feet.
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19.9

6.9

0.9

-2.2

-10.2

-12.2

-13.2

-14.2

-17.2

-24.2

SP-
SM

SP

SP-
SC

MH

SM

SP
MH

SP

MH

1.0

14.0

20.0

23.0

31.0

33.0

34.0

35.0

38.0

45.0

SAMPLES WERE BAGGED AND NOT CLASSIFIED TO CONDUCT
LABOROTORY TESTING, LITHOLOGY WAS AVERAGED FROM PZ-25 AND
PZ-27
greenish gray, poorly graded fine grained quartz SAND with SILT, trace
phosphatic sands

brown, dark brown, poorly graded fine grained quartz SAND, trace silt

brown, poorly graded fine grained quartz SAND with CLAY, trace sand to pebble
sized phosphate

light gray, sandy elastic SILT, cemented, common calcareous clayey sand, few
fine phosphatic sands

greenish gray, variably clayey and silty, SILTY SAND, trace phosphatic sands

dark gray, fine grained quartz SAND, some fine phosphatic sand, trace silt
light gray and gray, variably sandy, SANDY SILT, cemented

gray, fine grained quartz SAND, few phosphatic fine sand, minor cemented silt
fragments

greenish gray, light gray, pale brown, sandy elastic SILT, trace clay, few fine
phosphatic sands

Bottom of borehole at 45.0 feet.

Grout

Bentonite
Seal

Sand Pack

Slotted
Screen

LOGGED BY SA

DRILLING METHOD Sonic Core

DRILLING CONTRACTOR Terra Sonic Drilling Services

CHECKED BY DK

DATE STARTED 8/13/14 COMPLETED 8/13/14

NOTES

LOCATION N1148925.5 , E540735.2

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 20.85 ft HOLE SIZE 6.625 inches
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SC
1

SC
2

SC
3

SC
4

SC

15.1

14.1

6.1

4.1

-0.9

-1.9

-4.9

-5.9

-7.9

-14.9

-15.9

-16.9

-17.9

-19.4

-20.9

SP
SP-
SC

SP

SP-
SC

SC

ML

SM

MH

SP

MH

SP
MH

SP

MH

SP

MH

1.0

2.0

10.0

12.0

17.0

18.0

21.0

22.0

24.0

31.0

32.0

33.0

34.0

35.5

37.0

brown, poorly graded fine grained quartz SAND, trace silt
dark gray, brown, poorly graded fine grained quartz SAND with CLAY, trace
clayey nodules
dark brown and gray, poorly graded fine grained quartz SAND, minor silt

brown to dark brown, poorly graded fine grained quartz SAND, trace silts with
clays, local greenish gray clay nodules

greenish gray, variably clayey, fine grained quartz, CLAYEY SAND, few fine
phosphatic particles, slightly dolomitic, few phosphate gravel

pale brown, sandy SILT
dark greenish gray, SILTY SAND, slight clay content, few phosphatic sands

light gray, sandy elastic SILT, cemented, common calcareous clayey sand, few
fine phosphatic sands
dark gray, trace silt, poorly graded fine grained quartz SAND, some fine
phosphoric particles
light gray to gray, sandy elastic SILT, dolomitic, few phosphatic sands

dark gray, poorly graded fine grained quartz SAND, some fine phosphatic sand,
trace silt
light gray to gray, variably sandy, SANDY SILT, cemented, dolomitic
dark gray, fine grained quartz SAND, some fine phosphatic sand, trace silt
light gray and gray, variably sandy, SANDY SILT, cemented
gray, fine grained quartz SAND, few phosphatic fine sand, minor cemented silt
fragments
greenish gray, light gray, pale brown, sandy elastic SILT, trace clay, few fine
phosphatic sands

Grout

LOGGED BY AS

DRILLING METHOD Sonic Core

DRILLING CONTRACTOR Terra Sonic Drilling Services

CHECKED BY DK

DATE STARTED 8/11/14 COMPLETED 8/11/14

NOTES

LOCATION N1149156.4 , E540932

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 16.13 ft HOLE SIZE 6.625 inches
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5

SC
6

SC
7

SC
8

SC
9

-33.9

-47.9

-64.4

MH

SM

MH

50.0

64.0

80.5

greenish gray, light gray, pale brown, sandy elastic SILT, trace clay, few fine
phosphatic sands (continued)

gray, pale brown, grayish brown, SILTY SAND

- cemented silt fragments at 57 ft

- few phosphatic sands below 60 ft

- cemented sand at 62.5 ft

dark gray, gray, greenish gray, sandy elastic SILT, slight cementation

- clayey nodules at 67ft

- cemented silt, fine phosphatic particles at 72 ft

Bottom of borehole at 80.5 feet.
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15.0

14.0

6.0

4.0

-1.0

-2.0

-5.0

-6.0

-8.0

-15.0

-16.0

-17.0

-18.0

-19.5

-21.0

-24.5

SP
SP-
SC

SP

SP-
SC

SC

ML

SM

MH

SP

MH

SP
MH

SP

MH

SP

MH

1.0

2.0

10.0

12.0

17.0

18.0

21.0

22.0

24.0

31.0

32.0

33.0

34.0

35.5

37.0

40.5

brown, poorly graded fine grained quartz SAND, trace silt
dark gray, brown, poorly graded fine grained quartz SAND with CLAY, trace
clayey nodules
dark brown and gray, poorly graded fine grained quartz SAND, minor silt

brown to dark brown, poorly graded fine grained quartz SAND, trace silts with
clays, local greenish gray clay nodules

greenish gray, variably clayey, fine grained quartz, CLAYEY SAND, few fine
phosphatic particles, slightly dolomitic, few phosphate gravel

pale brown, sandy SILT
dark greenish gray, SILTY SAND, slight clay content, few phosphatic sands

light gray, sandy elastic SILT, cemented, common calcareous clayey sand, few
fine phosphatic sands
dark gray, trace silt, poorly graded fine grained quartz SAND, some fine
phosphoric particles
light gray to gray, sandy elastic SILT, dolomitic, few phosphatic sands

dark gray, poorly graded fine grained quartz SAND, some fine phosphatic sand,
trace silt
light gray to gray, variably sandy, SANDY SILT, cemented, dolomitic
dark gray, fine grained quartz SAND, some fine phosphatic sand, trace silt
light gray and gray, variably sandy, SANDY SILT, cemented
gray, fine grained quartz SAND, few phosphatic fine sand, minor cemented silt
fragments
greenish gray, light gray, pale brown, sandy elastic SILT, trace clay, few fine
phosphatic sands

Bottom of borehole at 40.5 feet.

Grout

Bentonite
Seal

Sand Pack

Slotted
Screen

LOGGED BY AS

DRILLING METHOD Sonic Core

DRILLING CONTRACTOR Terra Sonic Drilling Services

CHECKED BY DK

DATE STARTED 8/11/14 COMPLETED 8/11/14

NOTES

LOCATION N1149150.2 , E540939.7

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 15.99 ft HOLE SIZE 6.625 inches
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SPT
4
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5

SPT
6

SPT
7

SPT
8

SPT
9

SPT
10

SPT
11

SPT
12

27.0

26.0

16.0

6.0

-4.0

7-7-13
(20)

6-5-8
(13)

3-8-11
(19)

1-3-11
(14)

2-5-6
(11)

4-9-14
(23)

3-3-4
(7)

2-4-4
(8)

3-4-8
(12)

SP
SM

SP-
SM

SM

SC

CL

1.0

2.0

12.0

22.0

32.0

brown, fine grained quartz SAND, trace silt
very pale brown, SILTY SAND, partially cemented, trace limesilt

brown, fine grained quartz SAND with SILT, trace clayey nodules

trace gravel at 9 to 10 feet

dark brown, SILT SAND, fine grained sand, local thin clay lenses,
trace fine gravel

local sand lenses between 18 to 20 feet

greenish gray, CLAYEY SAND, very fine sand, sand size phosphate
particles, trace silts

greenish gray, variably sandy CLAY,

6-inch sand lense at 43.5 to 44 feet

Grout

Sand Pack

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Adarmen & Associates, Inc.

CHECKED BY JB

DATE STARTED 1/27/16 COMPLETED 1/28/16

NOTES

LOCATION N1149013.77 , E541139.81

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 28 ft HOLE SIZE 6 inches
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PROJECT NAME Lake Manatee Dam - Phase 2

PROJECT NUMBER 300472x4
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SPT
13

SPT
14

-19.0

-25.9

18-24-44
(68)

50/5"

CL

SM

47.0

53.9

greenish gray, variably sandy CLAY, (continued)

gray, greenish gray, SILTY SAND, fine grained quartz sand,
alternating from 1 to 3 inches thick layers of silt, silty sand and sand
intervals

driller noted thin hard layers between 50 to 53 feet

Bottom of borehole at 53.9 feet.
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WELL NUMBER PZ-28-M

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam - Phase 2

PROJECT NUMBER 300472x4

CLIENT Carollo Engineers, Inc.
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27.0

26.0

16.0

6.0

3.0

SP
SM

SP-
SM

SM

SC

1.0

2.0

12.0

22.0

25.0

brown, fine grained quartz SAND, trace silt
very pale brown, SILTY SAND, partially cemented, trace limesilt

brown, fine grained quartz SAND with SILT, trace clayey nodules

trace gravel at 9 to 10 feet

dark brown, SILT SAND, fine grained sand, local thin clay lenses, trace fine
gravel

local sand lenses between 18 to 20 feet

greenish gray, CLAYEY SAND, very fine sand, sand size phosphate particles,
trace silts

Bottom of borehole at 25.0 feet.

Grout

Sand Pack

Slotted
Screen

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Adarmen & Associates, Inc.

CHECKED BY JB

DATE STARTED 1/28/16 COMPLETED 1/28/16

NOTES

LOCATION N1148988.91 , E541151.99

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 28 ft HOLE SIZE 6 inches
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SPT
3
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4
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5
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SPT
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SPT
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SPT
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SPT
12

SPT
13

21.0

19.0

17.0

15.0

11.0

6.0

-14.0

-16.5

-19.0

10-7-5-6
(12)

3-3-2-5
(5)

7-8-10-10
(18)

2-3-6
(9)

3-4-5
(9)

3-3-6
(9)

4-9-6
(15)

50/3"

50/1"

3-7-33
(40)

18-22-28
(50)

SP-
SC

SM

SP-
SM

SP-
SC

SP

SM

ML

SP-
SM

ML

SP-
SM

2.0

4.0

6.0

8.0

12.0

17.0

37.0

39.5

42.0

brown, fine grained quartz SAND with CLAY, trace silt, clayey
nodules, minor rock fragments

gray, SILTY SAND, fine grained quartz, thin lenses of sandy silt

brown, fine grained quartz SAND with SILT

brown, fine grained quartz SAND with CLAY, 6-inch sand lense at 7 to
7.5 feet

brown, fine grained quartz SAND, trace silt

gray, greenish gray, SILTY SAND, fine grained, minor clay

light greenish gray, dark greenish gray, sandy SILT, trace fine sands,
fine to coarse phosphatic sands, minor clay content

commons sand lenses from 23 to 25 feet

cemented silt with interbeded sand lenses between 33 and 35 feet

driller noted hard drilling at 35.5 feet, no sample recovered in spoon

dark gray, fine grained quartz SAND with SILT, phosphatic sands
throughout

light gray, sandy SILT, cemented

dark gray, fine grained quartz SAND with SILT, phosphatic sands
throughout

Grout

Sand Pack

Slotted
Screen

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Adarmen & Associates, Inc.

CHECKED BY JB

DATE STARTED 1/25/16 COMPLETED 1/25/16

NOTES

LOCATION N1148774.35 , E541075.78

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 23 ft HOLE SIZE 6 inches
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PROJECT NAME Lake Manatee Dam - Phase 2
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SPT
14

SPT
15

SPT
16

-24.0

-29.0

-34.0

-37.0

7-8-9
(17)

2-6-25
(31)

3-9-7
(16)

SP-
SM

SM

ML

SM

47.0

52.0

57.0

60.0

dark gray, fine grained quartz SAND with SILT, phosphatic sands
throughout (continued)

greenish gray, SILTY SAND, fine grained quartz, sand silt lenses
throughout

light gray, sandy SILT, trace clay, cemented silts (54.5 to 55 feet)

greenish gray, olive, SILTY SAND, trace clay

Bottom of borehole at 60.0 feet.
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PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam - Phase 2

PROJECT NUMBER 300472x4

CLIENT Carollo Engineers, Inc.
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21.0

19.0

17.0

15.0

11.0

6.0

-2.0

SP-
SC

SM

SP-
SM

SP-
SC

SP

SM

ML

2.0

4.0

6.0

8.0

12.0

17.0

25.0

brown, fine grained quartz SAND with CLAY, trace silt, clayey nodules, minor
rock fragments

gray, SILTY SAND, fine grained quartz, thin lenses of sandy silt

brown, fine grained quartz SAND with SILT

brown, fine grained quartz SAND with CLAY, 6-inch sand lense at 7 to 7.5 feet

brown, fine grained quartz SAND, trace silt

gray, greenish gray, SILTY SAND, fine grained, minor clay

light greenish gray, dark greenish gray, sandy SILT, trace fine sands, fine to
coarse phosphatic sands, minor clay content

Bottom of borehole at 25.0 feet.

Grout

Sand Pack

Slotted
Screen

LOGGED BY JS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Adarmen & Associates, Inc.

CHECKED BY JB

DATE STARTED 1/27/16 COMPLETED 1/27/16

NOTES

LOCATION N1148729.45 , E541063.17

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 23 ft HOLE SIZE 6 inches
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Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 55 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
Per Client's Map

Ground level:
0.00

Date:
2/21/2014

Scale:
1 : 76

Page:
1/2

Fig:

File:
LMDamCPT-4.cpd

Classification by
Robertson 1986

Sensitive fine grained (1)

Silty sand to sandy silt (7)

Sand to silty sand (8)

Sandy silt to clayey silt (6)

Clay (3)

Sand to silty sand (8)

Clay (3)

Clayey silt to silty clay (5)

Clay (3)

Sandy silt to clayey silt (6)

Clay (3)

Clayey silt to silty clay (5)

Clay (3)

Silty sand to sandy silt (7)

Sand to silty sand (8)

Lake Manatee Dam  
Emergency Geotechnical subsurface Investigation Data Report

Amec Foster Wheeler Project No. 300472x2 
APPENDIX C



0 100 200 300 400
qc [kg/cm^2]

55

60

65

70

75

80

85

90

95

100

105

0 2 4 6 8
Rf [%]

-3 -2 -1 0 1 2 3
u2 [kg/cm^2]

0 10 20 30 40 50
N60 []

Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 55 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
Per Client's Map

Ground level:
0.00

Date:
2/21/2014

Scale:
1 : 76

Page:
2/2

Fig:

File:
LMDamCPT-4.cpd

Classification by
Robertson 1986

Sand to silty sand (8)

Lake Manatee Dam  
Emergency Geotechnical subsurface Investigation Data Report

Amec Foster Wheeler Project No. 300472x2 
APPENDIX C
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>51.81
>60.53
>68.79

>79.73

Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 54 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
Per Client's Map

Ground level:
0.00

Date:
2/21/2014

Scale:
1 : 76

Page:
1/1

Fig:

File:
LMDamCPT-5.cpd

Classification by
Robertson 1986

Sensitive fine grained (1)

Sand (9)

Gravelly sand to sand (10)

Sand (9)

Sand to silty sand (8)

Sandy silt to clayey silt (6)

Silty sand to sandy silt (7)

Silty clay to clay (4)

Clay (3)

Clayey silt to silty clay (5)

Clay (3)

Sandy silt to clayey silt (6)

Clay (3)

Clayey silt to silty clay (5)

Sandy silt to clayey silt (6)

Clay (3)

Silty sand to sandy silt (7)

Sand to silty sand (8)

Lake Manatee Dam  
Emergency Geotechnical subsurface Investigation Data Report

Amec Foster Wheeler Project No. 300472x2 
APPENDIX C
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Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 60 feet.
Pre-bored to 4 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
Per Client's Map

Ground level:
0.00

Date:
2/22/2014

Scale:
1 : 76

Page:
1/2

Fig:

File:
LMDamCPT-7.cpd

Classification by
Robertson 1986

Organic material (2)

Sensitive fine grained (1)

Sand (9)

Clay (3)

Sandy silt to clayey silt (6)

Clayey silt to silty clay (5)

Sandy silt to clayey silt (6)

Clay (3)

Clayey silt to silty clay (5)

Sandy silt to clayey silt (6)

Clayey silt to silty clay (5)

Clay (3)

Clayey silt to silty clay (5)

Clay (3)

Clayey silt to silty clay (5)

Sensitive fine grained (1)

Clay (3)

Silty sand to sandy silt (7)

Sand to silty sand (8)

Silty sand to sandy silt (7)

Lake Manatee Dam  
Emergency Geotechnical subsurface Investigation Data Report

Amec Foster Wheeler Project No. 300472x2 
APPENDIX C
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Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 60 feet.
Pre-bored to 4 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
Per Client's Map

Ground level:
0.00

Date:
2/22/2014

Scale:
1 : 76

Page:
2/2

Fig:

File:
LMDamCPT-7.cpd

Classification by
Robertson 1986

Silty sand to sandy silt (7)

Lake Manatee Dam  
Emergency Geotechnical subsurface Investigation Data Report

Amec Foster Wheeler Project No. 300472x2 
APPENDIX C
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>5.1184
>9.9542
>21.6679
>10.0837
>7.9162
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>80.95

>112.54
>93.04
>87.06

Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 54 feet.
Bored to 12 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
200 feet north of spillway.

Ground level:
0.00

Date:
2/24/2014

Scale:
1 : 76

Page:
1/2

Fig:

File:
LMDamCPT-11.cpt

Classification by
Robertson 1986

Organic material (2)

Sensitive fine grained (1)

Clayey silt to silty clay (5)

Silty clay to clay (4)

Clay (3)

Silty clay to clay (4)

Clay (3)

Clayey silt to silty clay (5)

Silty sand to sandy silt (7)

Clay (3)

Sand (9)

Sandy silt to clayey silt (6)

Clay (3)

Very stiff fine grained (11)

Sandy silt to clayey silt (6)

Silty sand to sandy silt (7)

Sand to silty sand (8)

Silty sand to sandy silt (7)

Lake Manatee Dam  
Emergency Geotechnical subsurface Investigation Data Report

Amec Foster Wheeler Project No. 300472x2 
APPENDIX C
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Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 54 feet.
Bored to 12 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
200 feet north of spillway.

Ground level:
0.00

Date:
2/24/2014

Scale:
1 : 76

Page:
2/2

Fig:

File:
LMDamCPT-11.cpt

Classification by
Robertson 1986

Silty sand to sandy silt (7)

Lake Manatee Dam  
Emergency Geotechnical subsurface Investigation Data Report

Amec Foster Wheeler Project No. 300472x2 
APPENDIX C
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>108.00

>62.78

>88.41

>68.58

Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 54 feet.
Bored to 12 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
300 feet north of spillway.

Ground level:
0.00

Date:
2/24/2014

Scale:
1 : 76

Page:
1/1

Fig:

File:
LMDamCPT-12.cpt

Classification by
Robertson 1986

Sensitive fine grained (1)

Organic material (2)

Sensitive fine grained (1)

Sandy silt to clayey silt (6)

Sand to silty sand (8)

Sandy silt to clayey silt (6)

Silty sand to sandy silt (7)

Sand to silty sand (8)

Silty sand to sandy silt (7)

Clay (3)

Sandy silt to clayey silt (6)

Clayey silt to silty clay (5)

Clay (3)

Sandy silt to clayey silt (6)

Clay (3)

Clayey silt to silty clay (5)

Clay (3)

Clayey silt to silty clay (5)

Sandy silt to clayey silt (6)

Clayey silt to silty clay (5)

Clay (3)

Silty sand to sandy silt (7)

Sand to silty sand (8)

Lake Manatee Dam  
Emergency Geotechnical subsurface Investigation Data Report

Amec Foster Wheeler Project No. 300472x2 
APPENDIX C
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>79.97

>80.52

Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 53 feet.
Bored to 9 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
400 feet north of spillway.

Ground level:
0.00

Date:
2/25/2014

Scale:
1 : 76

Page:
1/1

Fig:

File:
LMDamCPT-13.cpt

Classification by
Robertson 1986

Organic material (2)

Sensitive fine grained (1)

Sand (9)

Sand to silty sand (8)

Clayey silt to silty clay (5)

Silty sand to sandy silt (7)

Sandy silt to clayey silt (6)

Sand to silty sand (8)

Sandy silt to clayey silt (6)

Clayey silt to silty clay (5)

Silty sand to sandy silt (7)

Clay (3)

Clayey silt to silty clay (5)

Clay (3)

Sandy silt to clayey silt (6)

Clay (3)

Clayey silt to silty clay (5)

Clay (3)

Silty sand to sandy silt (7)

Lake Manatee Dam  
Emergency Geotechnical subsurface Investigation Data Report

Amec Foster Wheeler Project No. 300472x2 
APPENDIX C
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Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 55 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
North side of spillway.

Ground level:
0.00

Date:
2/26/2014

Scale:
1 : 76

Page:
1/2

Fig:

File:
LMDamCPT-33.cpd

Classification by
Robertson 1986

Sensitive fine grained (1)

Organic material (2)

Sand to silty sand (8)

Sandy silt to clayey silt (6)

Clayey silt to silty clay (5)

Clay (3)

Silty clay to clay (4)

Clay (3)

Silty clay to clay (4)

Clay (3)

Clayey silt to silty clay (5)

Silty clay to clay (4)

Clayey silt to silty clay (5)

Clay (3)

Sandy silt to clayey silt (6)

Clay (3)

Clayey silt to silty clay (5)

Sandy silt to clayey silt (6)

Silty sand to sandy silt (7)

Clayey silt to silty clay (5)

Silty sand to sandy silt (7)

Lake Manatee Dam  
Emergency Geotechnical subsurface Investigation Data Report

Amec Foster Wheeler Project No. 300472x2 
APPENDIX C
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Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 55 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
North side of spillway.

Ground level:
0.00

Date:
2/26/2014

Scale:
1 : 76

Page:
2/2

Fig:

File:
LMDamCPT-33.cpd

Classification by
Robertson 1986

Silty sand to sandy silt (7)

Lake Manatee Dam  
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Test no:
A

Project ID:
212-400

Client:
AMEC

Project:
Lake Manatee Dam

Rig refusal at a depth of 54 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
South side of spillway.

Ground level:
0.00

Date:
2/26/2014

Scale:
1 : 76

Page:
1/2

Fig:

File:
LMDamCPT-34.cpt

Classification by
Robertson 1986

Organic material (2)

Sensitive fine grained (1)
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SS
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SS
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SS
14

SS
15

46.1

28-30

23-23-26-
24

(49)

9-10-12-17
(22)

10-7-6-9
(13)

6-8-8-11
(16)

6-8-5
(13)

4-4-5
(9)

4-5-4
(9)

4-6-6
(12)

3-2-3
(5)

3-4-4
(8)

2-3-3
(6)

5-3-4
(7)

3-3-3
(6)

4-5-3
(8)

MC = 11%

MC = 10%
#200 = 8%

MC = 17%

MC = 17%
LL = 34
PL = 20

#200 = 31%

MC = 15%

MC = 19%

MC = 21%
LL = 51
PL = 18

#200 = 36%

MC = 21%

MC = 20%

MC = 23%
LL = 44
PL = 17

#200 = 33%

MC = 20%

MC = 22%

MC = 21%
LL = 48
PL = 17

#200 = 36%

MC = 24%

MC = 22%

SP-
SM

SC

6.0

(SP-SM) brown, dark brown, poorly graded fine grained quartz SAND with SILT,
dense, local clay, trace cemented sand (FILL)

(SC) greenish gray, light gray, variably CLAYEY SAND, very loose to dense, few to
some sand sized phosphate particles (FILL)

- local silt layer

NOTES STA 17+02.1; Adjacent to CPT-7

GROUND ELEVATION 52.11 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/26/14 COMPLETED 2/26/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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23
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24

SS
25

SS
26

SS
27

SS
28

SS
29

1.1

0.1

-0.9

-1.9

-3.9

-8.9

-10.9

-15.9

2-2-2
(4)

4-4-3
(7)

1-1-2
(3)

4-4-6
(10)

12-18-24
(42)

4-5-7
(12)

5-9-10
(19)

6-8-12
(20)

10-12-16
(28)

27-34-30
(64)

12-12-18
(30)

5-12-18
(30)

37-32-
50/3"

50/1"

MC = 22%

MC = 22%

MC = 20%
LL = 31
PL = 15

#200 = 26%
MC = 34%

LL = 51
PL = 26

#200 = 31%
MC = 24%

LL = 34
PL = 20

#200 = 47%
MC = 33%

LL = 42
PL = 20

#200 = 25%
LL = 97
PL = 50

MC = 41%
LL = 39
PL = 21

#200 = 20%
MC = 102%

LL = 155
PL = 58

#200 = 83%
MC = 53%

LL = 38
PL = 22

#200 = 45%
MC = 73%

LL = 97
PL = 50

#200 = 90%
MC = 50%

LL = 51
PL = 31

#200 = 41%
MC = 41%

LL = 52
PL = 22

#200 = 28%
MC = 56%

LL = 79
PL = 37

#200 = 61%
MC = 44%

LL = 39

SC

SM

CH

SC

CH

SC

CH

SC

SP-
SM

51.0

52.0

53.0

54.0

56.0

61.0

63.0

68.0

(SC) greenish gray, light gray, variably CLAYEY SAND, very loose to dense, few to
some sand sized phosphate particles (FILL) (continued)

- 1-inch sand lense at 37 ft

- few silt

(SM) greenish gray, light gray, variably SILTY SAND, medium dense, few to some
sand sized phosphate particles (NATIVE)
- 1-inch sand lense at 51 ft and 2-inch sand lense at 52 ft
(CH) greenish gray, light gray, fat CLAY with sand, medium dense to very dense,
few to some sand-sized phosphate particles
(SC) greenish gray, light gray, CLAYEY SAND, medium dense to very dense, few to
some sand-sized phosphate particles
(CH) greenish gray, light gray, fat CLAY with sand, medium dense to very dense,
few to some sand-sized phosphate particles
- 4-inch sand lense at 54.5 ft
(SC) greenish gray, light gray, CLAYEY SAND, medium dense to very dense, few to
some sand-sized phosphate particles
- pockets of clay and sand
- sandy seams

(CH) greenish gray, light gray, fat CLAY with sand, medium dense to very dense,
few to some sand-sized phosphate particles

(SC) greenish gray, light gray, CLAYEY SAND, medium dense to very dense, few to
some sand-sized phosphate particles

- 1-inch cemented silt at tip of sample
(SP-SM) greenish gray, poorly graded SAND with SILT, very dense, few sand sized
phosphate particles
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33
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34

SS
35

-18.9

-24.9

-34.9

-44.9

-47.9

31-26-12
(38)

50/5"

50/1"

0-0-11
(11)

50/3"

8-9-16
(25)

PL = 33
#200 = 43%
MC = 33%

#200 = 27%

MC = 21%
#200 = 16%

MC = 24%
#200 = 44%

MC = 68%
LL = 105
PL = 56

#200 = 75%
WOH - 1 ft

MC = 20%
#200 = 56%

MC = 38%
#200 = 22%

SM

SC

MH

SM

71.0

77.0

87.0

97.0

100.0

(SM) greenish gray, SILTY SAND, dense, some sand sized phosphate particles,
local cemented silt lense throughout (max lense 0.5-inch)

(SC) greenish gray, CLAYEY SAND, very dense, some sand sized phosphate
particles, local cemented sands

(MH) greenish gray, variably elastic SILT with sand, very soft to hard, trace sand
sized phosphate particles

- greenish gray, light gray, more sandy, dolomitic silt, few sand sized phosphate
particles, local cemented sands, trace silt, below 92 ft

(SM) greenish gray, SILTY SAND, medium dense, trace clay

Bottom of borehole at 100.0 feet.
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45.9

26-12-13-
18

(25)

17-32-30-
31

(62)

12-14-18-
21

(32)

14-5-9-15
(14)

6-10-16-14
(26)

8-6-7
(13)

8-7-5
(12)

8-7-5
(12)

7-8-13
(21)

9-9-11
(20)

MC = 10%

MC = 11%

MC = 17%
#200 = 6%

MC = 15%

MC = 15%
#200 = 28%

MC = 18%

MC = 21%

MC = 22%
LL = 43
PL = 17

#200 = 32%

MC = 19%

MC = 26%

SP-
SM

SC

7.0

(SP-SM) brown, dark brown, poorly graded SAND with SILT, medium dense to
very dense, trace clay nodules at top of sample (FILL)

- trace cemented sand below 2 ft

(SC) greenish gray, variably CLAYEY SAND, medium dense to very dense, few
to some sand sized phosphate particles (FILL)

- 1-inch of cemented silt at 9.5 ft

NOTES STA 13+50.2; Adjacent to CPT-3

GROUND ELEVATION 52.88 ft

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Independent Drilling, Inc. GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 2/26/14 COMPLETED 3/3/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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-6.6

-14.1

3-7-9
(16)

8-10-50/5"

6-8-10
(18)

8-9-12
(21)

5-6-10
(16)

8-16-20
(36)

MC = 21%
LL = 39
PL = 16

#200 = 31%

MC = 25%

MC = 15%
LL = 43
PL = 25

#200 = 39%

MC = 26%

MC = 17%
LL = 154
PL = 74

#200 = 59%

MC = 52%
#200 = 82%

SC

MH

CL

59.5

67.0

(SC) greenish gray, variably CLAYEY SAND, medium dense to very dense, few
to some sand sized phosphate particles (FILL) (continued)

- trace silt

- some sand sized phosphate particles, less clayey below 47 ft

- clayey zones below 57 ft

- 2-inches of CLAY at tip of sample
(MH) greenish gray, variably sandy elastic SILT, stiff (NATIVE)

(CL) greenish gray, CLAY with sand, hard

- sandy clay layer in between 69.5 ft and 7
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SS
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-22.1

-40.1

-42.1

-49.1

21-50/4"

50/1"

13-50/4"

8-9-14
(23)

5-8-12
(20)

50/5"

22-24-21
(45)

MC = 21%
#200 = 19%

MC = 18%

MC = 46%
LL = 49
PL = 32

#200 = 39%

MC = 38%

MC = 36%
#200 = 64%

MC = 24%
LL = 44

CL

SM

SC

CL

SC

75.0

93.0

95.0

102.0

(CL) greenish gray, CLAY with sand, hard (continued)
- 1-inch sand lense at 69 ft and 2-inch sand lense at tip of sample (7)

(SM) greenish gray, SILTY SAND, very dense, cemented sand and silt, few
sand sized phosphate particles
- hard drilling encountered from 75 ft to 92 ft

- no sample recovered

(SC) greenish gray, CLAYEY SAND, very dense, cemented sand and silt, few
sand sized phosphate particles

(CL) greenish gray, slightly SANDY CLAY, hard

(SC) greenish gray, CLAYEY SAND, dense
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SS
24

SS
25 -57.1

11-16-18
(34)

6-8-12
(20)

PL = 24
#200 = 41%

MC = 36%

MC = 38%
#200 = 20%

SC

110.0

(SC) greenish gray, CLAYEY SAND, dense (continued)

Bottom of borehole at 110.0 feet.
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AU

CPT pushed to 45 ft, mud rotary drilling to 43 ft prior to sampling, refer to CPT-33

NOTES STA 16+20.6; Adjacent to CPT-33

GROUND ELEVATION 50.96 ft

LOGGED BY LG

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 3/3/14 COMPLETED 3/3/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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1
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2

SS
3

SS
4

SS
5

SS
6

8.0

-1.0

-11.0

-17.0

11-5-5-8
(10)

6-9-11-11
(20)

5-5-6-9
(11)

7-8-10-18
(18)

5-6-9-12
(15)

5-9-8-15
(17)

MC = 17%
#200 = 42%

MC = 22%
LL = 33
PL = 19

#200 = 42%

MC = 69%
LL = 101
PL = 51

#200 = 92%

MC = 58%
#200 = 64%

MC = 50%
LL = 68
PL = 32

MC = 71%
#200 = 65%

SC

MH

SM

MH

43.0

52.0

62.0

68.0

CPT pushed to 45 ft, mud rotary drilling to 43 ft prior to sampling, refer to CPT-33
(continued)

(SC) gray, CLAYEY SAND, loose to medium dense (FILL)

- phosphatic clays, few sand-sized phosphate particles

- trace sand sized phosphate particles

(MH) dark gray, gray, variably elastic SILT, stiff to very stiff, few sand sized
phosphate particles (NATIVE)

- more sandy below 58 ft

(SM) dark gray, variably SILTY SAND, medium dense, few sand-sized phosphate
particles

(MH) dark gray, variably sandy elastic SILT, very stiff, few sand-sized phosphate
particles
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-21.0

-34.0

-44.0

-52.0

50/1"

50/1"

50/3"

5-5-12-
50/3"

50/3"

50/3"

6-6-9-15
(15)

22-30-30-
31

(60)

8-11-11-20
(22)

MC = 49%
LL = 91
PL = 45

MC = 27%
#200 = 47%

MC = 36%
#200 = 22%

MC = 26%

MC = 29%

MH

SM

SM

SM

72.0

85.0

95.0

103.0

(MH) dark gray, variably sandy elastic SILT, very stiff, few sand-sized phosphate
particles (continued)

(SM) gray, SILTY SAND, very dense, heavy cementation, sand to gravel sized
phosphate particles

(SM) gray, SILTY SAND, very dense, cementation, sand to gravel sized phosphate
particles
- gray, greenish gray, variably silty, trace yellow calcareous sand

(SM) gray, SILTY SAND, medium dense to very dense, heavy cementation, sand to
gravel sized phosphate particles

Bottom of borehole at 103.0 feet.
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AU

CPT pushed to 45 ft, mud rotary drilling to 43 ft prior to sampling, refer to
CPT-34

NOTES STA 14+71.1; Adjacent to CPT-34

GROUND ELEVATION 50.95 ft

LOGGED BY AB

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 3/3/14 COMPLETED 3/3/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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8.0

-1.1

2-2-2-3
(4)

3-4-5-10
(9)

5-5-7-8
(12)

5-3-7-10
(10)

6-6-8-16
(14)

6-19-11-28
(30)

MC = 24%
#200 = 37%

MC = 26%

MC = 40%
LL = 47
PL = 23

MC = 50%

MC = 69%

MC = 42%

SC

CL

43.0

52.0

CPT pushed to 45 ft, mud rotary drilling to 43 ft prior to sampling, refer to
CPT-34 (continued)

(SC) greenish gray, CLAYEY SAND, very loose to loose, trace silt, sand sized
phosphate particles (FILL)

(CL) dark gray, greenish gray, variably sandy CLAY, stiff to hard (NATIVE)

- few sand sized phosphate particles
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14

-21.1

-36.1

-41.1

-45.1

-47.9

50/4"

50/2"

18-12-32-
50/1"

7-6-8-13
(14)

8-45-50/1"

42-25-20
(45)

27-50/2"

50/4"

MC = 23%

MC = 27%

MC = 33%
#200 = 13%

MC = 69%
LL = 132
PL = 71

#200 = 64%

MC = 62%

MC = 61%
LL = 61
PL = 31

#200 = 48%

MC = 36%
#200 = 67%

MC = 29%

CL

SM

MH

SC

CL

72.0

87.0

92.0

96.0

98.8

(CL) dark gray, greenish gray, variably sandy CLAY, stiff to hard (NATIVE)
(continued)

(SM) gray, SILTY SAND, very dense, heavily cemented

- gray, dark gray, some sand sized phosphate particles below 82 ft

(MH) dark greenish gray, greenish gray, light gray, variably sandy elastic SILT,
stiff to hard, cemented

(SC) light gray, CLAYEY SAND, dense, cemented

(CL) light gray, variably SANDY CLAY, hard, cemented

Bottom of borehole at 98.8 feet.
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48.0

50/4"

2-1-1-1
(2)

1-0-1-0
(1)

0-0-0-0
(0)

0-0-0-0
(0)

MC = 18%
#200 = 4%

WOH - 2 ft

WOH - 2 ft

SC

SP

5.0

(SC) brown, CLAYEY SAND, very dense, possible cementation (FILL)

(SP) dark brown, poorly graded fine SAND, very loose, organic staining (FILL)

- no sample recovered

NOTES STA 17+42.6; Adjacent to CPT-14

GROUND ELEVATION 53.04 ft

LOGGED BY LG

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 3/3/14 COMPLETED 3/3/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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14.0

-4.0

-9.0

0-0-0-0
(0)

2-2-3-3
(5)

1-2-3-8
(5)

0-0-0-0
(0)

26-39-38-
19

(77)

8-11-25-22
(36)

8-11-25-22
(36)

WOH - 2 ft

MC = 20%
#200 = 30%

MC = 20%
#200 = 33%

WOH - 2 ft

MC = 27%

MC = 33%

SP

SC

SP

SC

39.0

57.0

62.0

(SP) dark brown, poorly graded fine SAND, very loose, organic staining (FILL)
(continued)

(SC) light greenish gray, bluish gray, CLAYEY SAND, very loose to loose, sand
sized phosphate particles (FILL)

(SP) light brown, poorly graded fine to medium grained SAND, very dense,
sand sized phosphate particles (NATIVE)

(SC) gray, greenish gray, CLAYEY SAND, dense, sand sized phosphate
particles, pockets/seams/vertical features of fine sand

D
E

P
T

H
(f

t)

35

40

45

50

55

60

65

70

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

(Continued Next Page)

PAGE  2  OF  3
BORING NUMBER B-25

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.

G
E

N
E

R
A

L 
B

H
 / 

T
P

 / 
W

E
LL

 -
 C

-4
4

 G
IN

T
 S

T
D

 U
S

 L
A

B
S

.G
D

T
 -

 4
/2

9
/1

5 
1

5:
00

 -
 T

:\3
00

47
2X

2 
C

A
R

O
LL

O
-L

K
 M

A
N

A
T

E
E

 D
A

M
-E

V
A

L\
R

E
P

O
R

T
\G

E
O

T
E

C
H

N
IC

A
L 

R
E

P
O

R
T

\A
P

P
E

N
D

IX
\3

00
47

2X
2 

- 
M

A
N

A
E

E
 C

O
U

N
T

Y
 D

A
M

 -
 B

O
R

IN
G

S
.G

P
J

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)
TESTS

AND
REMARKS U

.S
.C

.S
.

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION

APPENDIX B

Elevation



SS
13

SS
14

SS
15

SS
16

SS
17

SS
18

SS
19

SS
20

-19.0

-24.0

-34.0

-37.5

-47.0

50/3"

21-14-30-
50/3"

32-50/3"

4-5-5-18
(10)

28-18-
50/4"

50/1"

21-10-15-
50/2"

14-14-15-
21

(29)

MC = 71%

MC = 94%
#200 = 31%

MC = 32%
#200 = 26%

MC = 34%

SC

SP-
SM

SM

CL

SM

72.0

77.0

87.0

90.5

100.0

(SC) gray, greenish gray, CLAYEY SAND, dense, sand sized phosphate
particles, pockets/seams/vertical features of fine sand (continued)

(SP-SM) gray, poorly graded fine grained SAND with SILT, very dense,
sand-sized phosphate particles, cementation

(SM) gray, light gray, SILTY SAND, very dense, cemented silt layers

(CL) light green, greenish gray, variably sandy CLAY, stiff

(SM) gray, dark gray SILTY SAND, sand-sized phosphate particles, cemented
silt layers, medium dense to very dense

Bottom of borehole at 100.0 feet.
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6-10-8-8
(18)

3-2-3-2
(5)

3-4-1-2
(5)

0-5-6-7
(11)

3-2-4-3
(6)

MC = 15%

MC = 22%

MC = 26%

MC = 21%

MC = 22%

SC

(SC) gray, light greenish gray, CLAYEY SAND, loose to medium dense, some
sand sized phosphate particles (FILL)

- dark greenish gray, trace sand sized phosphate particles

NOTES STA 12+52.0; Adjacent to CPT-4

GROUND ELEVATION 54.25 ft

LOGGED BY AB

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 3/4/14 COMPLETED 3/4/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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SS
12

7.3

2.3

-6.8

-9.8

2-3-3-2
(6)

3-3-5-5
(8)

3-3-5-6
(8)

4-5-14-13
(19)

6-7-11-15
(18)

4-10-12-15
(22)

5-4-6-9
(10)

MC = 20%

MC = 20%

MC = 39%
LL = 46
PL = 24

#200 = 12%

MC = 45%
MC = 27%

MC = 32%
MC = 47%

MC = 98%

SC

SC

CL

SC

CL

47.0

52.0

61.0

64.0

(SC) gray, light greenish gray, CLAYEY SAND, loose to medium dense, some
sand sized phosphate particles (FILL) (continued)

(SC) greenish gray, poorly graded CLAYEY SAND, loose, trace sand sized
phosphate particles (NATIVE)

(CL) greenish gray, SANDY CLAY, very stiff, trace sand sized phosphate
particles

- trace sand sized phosphate particles

- fine sand pockets

- 3-inch sand lense at 59 ft

(SC) dark greenish gray, CLAYEY SAND, medium dense

- 3-inch sand lense at 64 ft
(CL) greenish gray, variably sandy CLAY, stiff
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15

SS
16

SS
17
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18
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19

-17.8

-31.8

-37.8

-40.8

-45.8

50/2"

26-47-
50/1"

50/1"

12-44-
50/1"

30-50/1"

7-8-22
(30)

10-10-14
(24)

MC = 18%

MC = 31%

MC = 40%

MC = 36%
LL = 58
PL = 29

#200 = 24%

CL

SM

SP-
SM

CL

SC

72.0

86.0

92.0

95.0

100.0

(CL) greenish gray, variably sandy CLAY, stiff (continued)

(SM) gray, dark gray, SILTY fine to medium grained quartz SAND, very dense,
some sand-sized phosphate particles, heavily cemented zones

(SP-SM) gray, dark gray, poorly graded fine to medium quartz SAND with SILT,
very dense, same sand-sized phosphate particles, cemented zones

(CL) greenish gray, variably sandy CLAY, hard, trace sand sized phosphate
particles, cemented zones

(SC) greenish gray, CLAYEY SAND, medium dense, trace sand sized
phosphate particles

Bottom of borehole at 100.0 feet.
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29.3

8-14-18-17
(32)

0-1-3-2
(4)

0-0-1-1
(1)

0-0-0-0
(0)

MC = 17%

MC = 35%
WOH - 1 ft

MC = 31%
WOH - 2 ft

SM

SC

25.0

(SM) brown, dark brown, SILTY SAND, very loose to dense (FILL)

- no sample recovered

(SC) greenish gray, gray, variably CLAYEY SAND, very loose to medium
dense, some sand sized phosphate particles (FILL)

NOTES STA 11+49.1; Adjacent to CPT-5

GROUND ELEVATION 54.32 ft

LOGGED BY AB

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 3/4/14 COMPLETED 3/4/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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3.3

-14.2

1-2-2-3
(4)

2-2-2-3
(4)

2-3-7-5
(10)

3-3-10-15
(13)

7-9-10-12
(19)

8-7-9-12
(16)

3-5-7-11
(12)

6-39-50/1"

MC = 30%

MC = 26%

PP = 2 tsf
MC = 22%

PP = 2.25 tsf
MC = 22%

PP = 2.75 tsf
MC = 25%

PP = 2 tsf
MC = 40%
MC = 33%
#200 = 9%

PP = 2.0 tsf
MC = 57%

PP = 1.5 tsf
MC = 23%

SC

SP-
SC

SC

51.0

68.5

(SC) greenish gray, gray, variably CLAYEY SAND, very loose to medium
dense, some sand sized phosphate particles (FILL) (continued)

- some drier portions (34 to 5)

(SP-SC) greenish gray, gray, poorly graded fine grained quartz SAND with
CLAY, medium dense, some sand sized phosphate particles, trace coarse
phosphate particles (NATIVE)

- sand lenses throughout sample

- 1-inch cemented clay lense at 69 ft
(SC) light greenish gray, pale gray, variably CLAYEY fine to medium grained
SAND, very dense, some sand sized phosphate particles
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SS
18

SS
19

-17.7

-37.7

-44.4

28-50/4"

50/2"

50/0"

50/1"

23-41-37-
50

(78)

14-50/4"

50/2"

PP = 4.1 tsf
MC = 33%

LL = 52
PL = 36

PP = 3.9 tsf
MC = 33%

#200 = 76%

PP = 3.5 tsf
MC = 29%

SC

SM

CH

72.0

92.0

98.7

(SC) light greenish gray, pale gray, variably CLAYEY fine to medium grained
SAND, very dense, some sand sized phosphate particles (continued)

(SM) gray, light gray, SILT fine to medium grained SAND, very dense, trace
clay, some sand sized phosphate particles

- rig chatter - heavily cemented layers throughout

- no recovery

(CH) light greenish gray, fat CLAY with sand, hard, heavily cemented

Bottom of borehole at 98.7 feet.
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PROJECT NAME Lake Manatee Dam Evaluation
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CLIENT Carollo Engineers, Inc.
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53.8

39.3

50/4"

2-2-2-2
(4)

0-0-2-2
(2)

0-2-4-9
(6)

MC = 18%

MC = 17%

MC = 22%
WOH - 1 ft

MC = 18%

SM

SC

0.5

15.0

- 6-inches of dam crest roadway (asphalt with base course)
(SM) brown, dark brown, variably SILTY SAND, loose (FILL)

(SC) light gray, gray, greenish gray, CLAYEY SAND, very loose to medium
dense, some sand sized phosphate particles (FILL)

- drier zones throughout

NOTES STA 18+43.2; Adjacent to CPT-11

GROUND ELEVATION 54.26 ft

LOGGED BY LG

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 3/4/14 COMPLETED 3/4/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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7.3

-4.7

-12.7

5-6-9-10
(15)

10-7-9-10
(16)

8-7-8-10
(15)

2-4-5-8
(9)

16-12-12-
23

(24)

4-9-20-20
(29)

6-11-13-18
(24)

MC = 19%

MC = 28%

MC = 31%

MC = 26%

MC = 32%
#200 = 18%
MC = 67%
LL = 104
PL = 46

#200 = 80%

MC = 45%

MC = 35%

SC

SC

MH

SC

47.0

59.0

67.0

(SC) light gray, gray, greenish gray, CLAYEY SAND, very loose to medium
dense, some sand sized phosphate particles (FILL) (continued)

(SC) gray, dark gray, variably CLAYEY SAND, loose to medium dense, some
fine to coarse phosphate particles (NATIVE)

- pockets of fine to medium sand

(MH) light gray, greenish gray, elastic SILT with sand, very stiff, some sand
sized phosphate particles

(SC) gray, dark gray, greenish gray, variably CLAYEY SAND, medium dense,
some sand sized phosphate particles
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-17.7

-28.7

-38.2

-43.5

50/2"

30-44-
50/4"

14-12-14-
24

(26)

5-4-50/5"

50/3"

31-17-32-
50/3"

10-9-16-13
(25)

50/3"

MC = 20%
#200 = 13%

MC = 45%

MC = 56%

MC = 30%

MC = 32%

MC = 34%

MC = 25%

SC

SM

CL

SM

72.0

83.0

92.5

97.8

(SC) gray, dark gray, greenish gray, variably CLAYEY SAND, medium dense,
some sand sized phosphate particles (continued)

(SM) gray, dark gray, SILTY SAND, very dense, some fine to medium
phosphate particles, heavily cemented layers

(CL) greenish gray, dark gray, variably sandy CLAY, very stiff to hard, heavily
cemented layers

- light gray, yellowish gray, drier matrix

(SM) gray, SILTY SAND, medium dense to very dense, trace fine phosphate
particles, heavily cemented layers

Bottom of borehole at 97.8 feet.
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BORING NUMBER B-29

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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39.2

36-14-12-
11

(26)

2-2-5-10
(7)

1-4-4-6
(8)

3-2-3-5
(5)

6-7-10-11
(17)

MC = 13%

MC = 17%

MC = 20%

MC = 26%

MC = 20%

SM

SC

15.0

(SM) brown, dark brown, SILTY SAND, loose to medium dense, trace fine
gravel, slight organic odor (FILL)

(SC) gray, light gray, CLAYEY SAND, loose to medium dense, pockets of
brown silty clay, some fine phosphate particles (FILL)

NOTES STA 19+41.8; Adjacent to CPT-12

GROUND ELEVATION 54.21 ft

LOGGED BY LG

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 3/4/14 COMPLETED 3/5/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches
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BORING NUMBER B-30

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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7.2

4-6-7-6
(13)

3-4-4-7
(8)

2-4-4-6
(8)

4-4-6-8
(10)

6-17-17-22
(34)

7-32-32-
50/5"

4-9-21-18
(30)

MC = 23%

MC = 24%

MC = 35%

MC = 29%

MC = 54%

MC = 16%
MC = 67%

SC

SC

47.0

(SC) gray, light gray, CLAYEY SAND, loose to medium dense, pockets of
brown silty clay, some fine phosphate particles (FILL) (continued)

(SC) gray, greenish gray, variably CLAYEY SAND, loose to very dense, sand
sized phosphate particles, layers and pockets of clay and sand (NATIVE)

- some cemented layers below 63 ft
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BORING NUMBER B-30

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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-22.8

-29.8

-37.8

-44.2

6-36-50/5"

31-50/5"

11-9-12-19
(21)

8-7-9-
50/3"

50/5"

16-22-
50/4"

50/5"

10-50/5"

MC = 26%
MC = 27%

#200 = 16%

MC = 29%
MC = 61%

MC = 71%

MC = 27%

MC = 29%

MC = 25%

MC = 34%
LL = 44
PL = 24

#200 = 46%

SC

SM

CL

SC

77.0

84.0

92.0

98.4

(SC) gray, greenish gray, variably CLAYEY SAND, loose to very dense, sand
sized phosphate particles, layers and pockets of clay and sand (NATIVE)
(continued)

(SM) gray, greenish gray, SILTY SAND, very dense, some cementation

- layer of sandy clay (CL)

(CL) greenish gray, yellowish gray, variably sandy CLAY, hard

- cemented layers below 93 ft

(SC) gray to dark gray, variably CLAYEY SAND, very dense, trace fine
phosphate particles, heavily cemented

Bottom of borehole at 98.4 feet.

D
E

P
T

H
(f

t)

70

75

80

85

90

95

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

PAGE  3  OF  3
BORING NUMBER B-30

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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29.2

24-25-17-
10

(42)

4-10-21-25
(31)

3-4-4-3
(8)

1-3-4-3
(7)

3-4-3-4
(7)

MC = 7%

MC = 17%

MC = 20%

MC = 24%

MC = 29%

SM

SC

25.0

(SM) brown, SILTY SAND, loose to dense (FILL)

(SC) gray, brown, CLAYEY SAND, loose, few sand sized phosphate particles
(FILL)

- thin layer of dark brown top soil

NOTES STA 20+41.3; Adjacent to CPT-13

GROUND ELEVATION 54.2 ft

LOGGED BY LG

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group GROUND WATER LEVELS:

CHECKED BY GA

DATE STARTED 3/5/14 COMPLETED 3/5/14

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 3 inches

D
E

P
T

H
(f

t)

0

5

10

15

20

25

30

35

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

(Continued Next Page)

PAGE  1  OF  3
BORING NUMBER B-34

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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7.2

0.2

-7.8

2-2-3-3
(5)

3-2-4-5
(6)

3-5-5-6
(10)

6-4-5-6
(9)

9-15-25-50
(40)

33-38-
50/5"

7-11-19-28
(30)

MC = 27%

MC = 21%

MC = 31%

MC = 23%
MC = 30%

LL = 32
PL = 19

#200 = 21%

MC = 21%

MC = 21%

MC = 32%

SC

SM

SC

SM

47.0

54.0

62.0

(SC) gray, brown, CLAYEY SAND, loose, few sand sized phosphate particles
(FILL) (continued)

- gray, greenish gray

(SM) gray, dark gray, SILTY SAND, loose, few sand sized phosphate particles
(NATIVE)

(SC) gray, CLAYEY SAND, dense, few sand sized phosphate particles

(SM) gray, SILTY SAND, medium dense to very dense, few sand sized
phosphate particles, heavily cemented zones
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BORING NUMBER B-34

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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-19.8

-27.8

-32.8

-47.8

14-10-19-
50/3"

50/1"

10-9-11-21
(20)

5-4-8-13
(12)

50/5"

14-28-34-
50/1"

21-11-
50/4"

50/2"

4-6-12-25
(18)

MC = 31%
MC = 33%

MC = 30%

MC = 29%

MC = 47%

MC = 20%
#200 = 56%

MC = 38%
LL = 48
PL = 28

#200 = 54%

SM

CL

SM

CL

74.0

82.0

87.0

102.0

(SM) gray, SILTY SAND, medium dense to very dense, few sand sized
phosphate particles, heavily cemented zones (continued)

(CL) greenish gray, light gray, variably sand CLAY, hard, heavily cemented

(SM) dark gray, greenish gray, SILTY SAND, medium dense, few sand sized
phosphate particles

(CL) greenish gray, variably sandy CLAY, stiff to hard, heavily cemented

- gray, few sand sized phosphate particles, below 92 ft

Bottom of borehole at 102.0 feet.
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BORING NUMBER B-34

PROJECT LOCATION Manatee County

PROJECT NAME Lake Manatee Dam Evaluation

PROJECT NUMBER 300472x2.05

CLIENT Carollo Engineers, Inc.
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22.5

11.5

2.5

-4.5

8-9-11-11
(20)

7-6-6-6
(12)

2-2-2-3
(4)

2-2-1-2
(3)

2-1-2-2
(3)

1-1-1
(2)

1-2-2
(4)

7-5-2
(7)

6-9-10
(19)

2-4-4
(8)

4-4-5
(9)

SP

SM

SP

SC

6.0

17.0

26.0

33.0

gray, light brown, brown, fine-grained quartz SAND, silty, trace
rocks/gravel, medium dense to loose, dry to moist

gray, brown, dark brown, SILTY SAND, fine-grained sands, very loose,
dry to moist

dark brown, light brown, fine to medium grained quartz SAND, trace
silts, trace cemented silt nodules, loose, moist

brown, gray, CLAYEY SAND, trace cemented silt nodules, loose to
medium dense, moist

Bottom of borehole at 33.0 feet.

grout

fine sand
pack

sand pack

sceeen

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 5/3/17 COMPLETED 5/4/17

NOTES Location: Adjacent to fine screen chamber behind south downstream training wall. Piezometer installed adjacent to SPT location, installed through hollow stem auger

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION backfilled with cuttings and bentonite chips

GROUND ELEVATION 28.5 ft HOLE SIZE 4 inches
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WELL NUMBER SPT-1

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.



SS
1

SS
2

SS
3

SS
4

SS
5

SS
6

SS
7

SS
7A

SS
8

SS
9

SS
10

23.3

17.3

4.8

2.8

-4.7

2-5-11-10
(16)

6-6-6-8
(12)

5-7-7-8
(14)

6-5-5-4
(10)

3-2-3-2
(5)

2-3-4
(7)

1-0-0-1
(0)

0-0-0-0
(0)

2-7-9-9
(16)

2-5-5
(10)

5-3-5
(8)

SM

SP

SM

SP

SC

2.0

8.0

20.5

22.5

30.0

brown, SILT SAND, fine grained quartz, medium dense, dry

brown, fine-grained quartz SAND, trace silts, loose to medium dense,
dry to moist

brown, gray, SILTY SAND, fine to medium grained quartz, very loose to
loose, moist

brown, gray, SAND, trace silt, very loose, moist

gray, greenish gray, CLAYEY SAND, fine grained quartz sand, loose to
medium dense, moist

Bottom of borehole at 30.0 feet.

grout

fine sand
pack

sand pack

sceeen

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 5/4/17 COMPLETED 5/4/17

NOTES Location:  Behind south downstream training wall. Piezometer installed adjacent to SPT location, installed through hollow stem auger

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION backfilled with cuttings and bentonite chips

GROUND ELEVATION 25.28 ft HOLE SIZE 4 inches
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WELL NUMBER SPT-2

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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3-5-6-6
(11)

10-14-10-
16

(24)

16-10-5-3
(15)

3-4-5-5
(9)

3-7-11-10
(18)

1-3-2
(5)

3-4-5
(9)

3-4-5
(9)

SP

SM

SC

4.0

5.0

17.5

light brown, fine-grained quartz SAND, trace silt, medium dense, dry

dark brown, SILTY SAND, fine quartz sand, medium dense, dry

gray, greenish gray, CLAYEY SAND, fine grained sand, trace
phosphatic sands, loose to medium dense, dry to moist

Bottom of borehole at 17.5 feet.

grout

fine sand
pack

sand pack

sceeen

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 5/4/17 COMPLETED 5/4/17

NOTES Location:  Near SW corner of downstream apron slab. Piezometer installed adjacent to SPT location, installed through hollow stem auger

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION backfilled with cuttings and bentonite chips

GROUND ELEVATION 13.69 ft HOLE SIZE 4 inches
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WELL NUMBER SPT-3

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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3.0

-2.0

-4.5

5-6-5-4
(11)

3-3-3-5
(6)

3-3-2-3
(5)

2-4-4-4
(8)

2-1-2-2
(3)

1-1-2
(3)

3-2-4
(6)

5-9-9
(18)

1-0-0
(0)

3-3-3
(6)

3-2-3
(5)

3-3-7
(10)

SP

SM

SC

25.0

30.0

32.5

brown, dark brown, fine-grained quartz SAND, very loose to medium
dense, dry to moist

light brown below 20 feet

silty lenses below 23.5 feet

gray, greenish gray, SILTY AND, fine-grained sands, trace phosphatic
sands, loose, moist

gray, greenish gray,  CLAYEY SAND

Bottom of borehole at 32.5 feet.

grout

fine sand
pack

sand pack

sceeen

LOGGED BY DR

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 5/1/17 COMPLETED 5/1/17

NOTES Location:  Behind downstream training wall. Piezometer installed adjacent to SPT location, installed through hollow stem auger

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION backfilled with cuttings and bentonite chips

GROUND ELEVATION 28.02 ft HOLE SIZE 4 inches
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WELL NUMBER SPT-4

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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22.1

18.1

16.1

12.1

3.6

-3.4

4-4-4-3
(8)

3-2-2-2
(4)

2-2-3-2
(5)

2-2-2-3
(4)

2-2-2-2
(4)

1-1-3
(4)

1-0-0-0
(0)

1-0-1-2
(1)

4-4-4
(8)

2-3-4
(7)

SP

SM

SC

SP-
SM

SM

SC

2.0

6.0

8.0

12.0

20.5

27.5

gray, light brown, fine-grained quartz SAND, silty, cemented silty
nodules, dry, loose

brown, dark brown, SILTY SAND, 2-inch brown clayey sand lense at
about 5.5ft, moist, loose

gray, light gray, CLAYEY SAND, orangish brown mottling, moist, loose

gray, dark gray fine to medium graiined quartz SNAD with SILT, silt
content increased with depth, moist, loose

dark brown, SILTY SAND, cemented reddish brown silt nodules
throughout, moist, loose to very loose

gray, greenish gray below 18.5 feet

greenish gray, CLAYEY SAND, trace phosphatic sands throughout,
mosit to wet, very loose to loose

Bottom of borehole at 27.5 feet.

grout

fine sand
pack

sand pack

sceeen

LOGGED BY ND

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 5/3/17 COMPLETED 5/3/17

NOTES Location:  Behind downstream training wall. Piezometer installed adjacent to SPT location, installed through hollow stem auger

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION backfilled with cuttings and bentonite chips

GROUND ELEVATION 24.08 ft HOLE SIZE 4 inches
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WELL NUMBER SPT-5

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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5.1

0.1

-2.9

1-2-3-3
(5)

2-3-4-3
(7)

2-4-3-3
(7)

6-4-5-6
(9)

5-7-9-7
(16)

4-5-5-6
(10)

SP

SM

SC

4.0

9.0

12.0

brown,  fine-grained quartz SAND, trace silts, loose, dry

brown, gray, SILT SAND, fine-grained sands, trace clayey nodules,
loose, to medium dense, dry to moist

gray, greenish gray, CLAYEY SAND, fine-grained sands, loose to
medium dense, moist

Bottom of borehole at 12.0 feet.

grout

fine sand
pack

sand pack

sceeen

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 5/5/17 COMPLETED 5/5/17

NOTES Location: Near NW corner of downstream apron slab. Piezometer installed adjacent to SPT location, installed through hollow stem auger

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION backfilled with cuttings and bentonite chips

GROUND ELEVATION 9.07 ft HOLE SIZE 4 inches
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WELL NUMBER SPT-6

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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48.0

44.0

2-4-6-5
(10)

2-4-4-4
(8)

1-1-2-2
(3)

1-1-3-2
(4)

0-1-4-2
(5)

0-1-2-2
(3)

0-1-1
(2)

1-1-2
(3)

2-3-2
(5)

1-3-4
(7)

SM

CL

3.0

7.0

concrete bridge deck and grout

dark brown, brown, light brown, gray, SILTY SAND, loose, fine-grained
quartz, trace clayeys nodules

light brown, greenish gray, gray, SANDY CLAY, very soft to very stiff,
trace phosphatic sands throughout

grout

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 5/9/17 COMPLETED 5/9/17

NOTES Location: Along dam centerline in north approach slab. Piezometer installed adjacent to SPT location, installed through hollow stem auger

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION backfilled with cuttings and bentonite chips

GROUND ELEVATION 50.98 ft HOLE SIZE 4 inches
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WELL NUMBER SPT-7

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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3-6-6
(12)

5-5-6
(11)

3-7-11
(18)

4-5-7
(12)

7-7-10
(17)

4-9-7
(16)

4-5-14
(19)

4-7-12
(19)

CL

65.0

light brown, greenish gray, gray, SANDY CLAY, very soft to very stiff,
trace phosphatic sands throughout (continued)

Bottom of borehole at 65.0 feet.

fine sand
pack

sand pack

sceeen
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WELL NUMBER SPT-7

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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48.0

44.0

1-1-1-1
(2)

1-0-0-1
(0)

1-0-2-3
(2)

1-3-4-4
(7)

0-0-3-2
(3)

1-2-2-4
(4)

1-2-3
(5)

1-2-1
(3)

1-2-5
(7)

5-5-6
(11)

SM

CL

3.0

7.0

concrete bridge deck and grout

brown, gray, light brown, SILTY SAND, very loose, fine-grained quartz,
clayey nodules

light brown, gray, greenish gray, SANDY CLAY, soft to stiff, fine-grained
quartz, trace phosphatic sands

grout

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY JB

DATE STARTED 5/9/17 COMPLETED 5/9/17

NOTES Location: Along dam centerline in north approach slab. Piezometer installed adjacent to SPT location, installed through hollow stem auger

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION backfilled with cuttings and bentonite chips

GROUND ELEVATION 51.01 ft HOLE SIZE 4 inches
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WELL NUMBER SPT-8

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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4-5-6
(11)

3-4-4
(8)

3-5-6
(11)

8-6-9
(15)

3-5-5
(10)

3-4-6
(10)

4-4-5
(9)

2-4-11
(15)

3-6-6
(12)

CL

65.0

light brown, gray, greenish gray, SANDY CLAY, soft to stiff, fine-grained
quartz, trace phosphatic sands (continued)

Bottom of borehole at 65.0 feet.

fine sand
pack

sand pack

sceeen
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WELL NUMBER SPT-8

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION WELL DIAGRAM

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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30.0

28.0

26.0

20.0

16.0

12.0

3-3-4-5
(7)

3-3-2-5
(5)

4-4-3-4
(7)

5-8-10-8
(18)

4-3-4-4
(7)

2-2-6-4
(8)

3-4-6-5
(10)

3-2-2-2
(4)

2-2-2-3
(4)

3-2-3-2
(5)

1-0-0-1
(0)

SP-
SM

SM

SP-
SM

SM

SP-
SM

SM

8.0

10.0

12.0

18.0

22.0

26.0

brown, fine grain quartz SAND with Silt, loose, dry

moist below 2 feet deep

brown, SILTY SAND, loose, fine grain quartz, moist

brown, light brown, fine grain quartz SAND with Silt, medium dense

brown, SILTY SAND, loose, fine grain quartz

brown, light brown, fine grain quartz SAND with Silt, very loose

brown, light brown, SILTY SAND, loose to very loose, fine grain quartz

darker material from 24'-26'

CONCRETE FOOTER

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY

DATE STARTED 10/20/17 COMPLETED 10/23/17

NOTES Location: North of ogee section behind north training wall near 2017 depression. SPT adjacent to training wall

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 38 ft HOLE SIZE 4 inches
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BORING NUMBER SPT-9

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION

Elevation
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*

AC

Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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4-4-4-4
(8)

2-3-4-4
(7)

3-4-5-5
(9)

3-3-5-6
(8)

5-5-7-8
(12)

SC

37.0

47.0

CONCRETE FOOTER (continued)

gray, CLAYEY SAND, loose to medium dense, fine grain quartz, with phosphatic sand and
phosphatic sand nodules

Bottom of borehole at 47.0 feet.
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BORING NUMBER SPT-9

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.



GB
1

GB
2

SS
3

SS
4

SS
5

SS
6

SS
7

SS
8

SS
9

SS
10

SS
11

SS
12

SS

SS
13

SS
14

SS
15

SS

22.0

20.0

14.0

6.0

2.0

4-6-5-4
(11)

3-2-4-4
(6)

3-4-2-3
(6)

2-2-3-5
(5)

3-3-4-3
(7)

1-1-1-1
(2)

0-1-2-2
(3)

1-1-2-1
(3)

1-1-2-3
(3)

1-1-2-50
(3)

7-4-6-5
(10)

2-2-3-5
(5)

2-2-4-6
(6)

2-2-3-5

SP-
SM

SM

SP-
SM

SM

SC

8.0

10.0

16.0

24.0

28.0

light brown, brown, fine grain quartz SAND with Silt, medium dense to loose,  dry

moist beneath 2 feet

dark brown Silty SAND, loose, fine grain quartz, moist

light brown, brown, fine to medium grain quartz SAND with Silt, loose to very loose

brown, dark brown, Silty SAND, very loose, fine grain quartz

dark brown with shell fragments and angular pea-size gravel found below 20 feet

Concrete footer

gray Clayey SAND, loose, fine grain quartz, with angular pea-size gravel and phosphatic sand

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR Madrid Engineering Group

CHECKED BY

DATE STARTED 10/9/17 COMPLETED 10/10/17

NOTES Location: Behind north training wall near 2017 depression. SPT adjacent to training wall depression

LOCATION

GROUND WATER LEVEL AT TIME OF DRILLING ---

HOLE COMPLETION

GROUND ELEVATION 30 ft HOLE SIZE 4 inches
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BORING NUMBER SPT-10

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION

Elevation
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AC

Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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(5)
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(7)

SC

38.0

gray Clayey SAND, loose, fine grain quartz, with angular pea-size gravel and phosphatic sand
(continued)
dark gray material with less angular gravel found below 36 feet

Bottom of borehole at 38.0 feet.
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BORING NUMBER SPT-10

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam

PROJECT NUMBER 300472x4

CLIENT Carollo
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MATERIAL DESCRIPTION

Elevation

*

*Note: This boring log were previously issued under the logo of our predecessor company 'Amec Foster Wheeler'.
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18.0

10.0

5.0

0-4-4
(8)

4-7-8
(15)

9-6-4
(10)

4-4-5
(9)

4-3-5
(8)

6" WOH (19.0' -
19.5')

MC = 34%
#200 = 33%

MC = 30%
#200 = 35%

SP-
SM

SP

SC

19.0

27.0

32.0

average water elevation 37 feet

(SP-SM) brown to dark brown fine grained quartz SAND, loose to medium
dense, slightly silty

(SP) gray fine grained quartz SAND, loose

(SC) light greenish gray to greenish gray fine grained quartz CLAYEY SAND,
loose to medium dense, with variably calyey and fine to coarse phosphatic
pebbles

NOTES 19 ft of clear water

GROUND ELEVATION 37 ft

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR AmDrill, Inc. GROUND WATER LEVELS:

CHECKED BY MC

DATE STARTED 8/9/17 COMPLETED 8/9/17

AT TIME OF DRILLING 0.00 ft / Elev 37.00 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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BORING NUMBER BH-01

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam - Barge Work

PROJECT NUMBER 300472x4

CLIENT Carollo
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SS
6

SS
7

SS
8

SS
9

SS
10

SS
11

SS
12

-10.0

-20.0

-30.0

-35.0

-37.8

6-9-11
(20)

10-50

7-22-33
(55)

31-50/4"

50

13-27-
50/5"

11-32-
50/4"

50 blows/ 6"

50 blows/ 4"

50 blows/ 6"

50 blows/ 5"

50 blows/ 4"

SC

CL

SP-
SM

ML

SP-
SM

47.0

57.0

67.0

72.0

74.8

(SC) light greenish gray to greenish gray fine grained quartz CLAYEY SAND,
loose to medium dense, with variably calyey and fine to coarse phosphatic
pebbles (continued)

(CL) light greenish gray to greenish gray SANDY CLAY, hard, with fine to coarse
phosphatic pebbles

(SP-SM) light greenish fine grained quartz SAND, very dense, with slightly silty
and fine to coarse phosphatic pebbles

(ML) light greenish SANDY SILT, hard, with coarse phosphatic pebbles

(SP-SM) light greenish fine grained quartz SAND, very dense, slightly silty and
with fine phosphatic pebbles

Bottom of borehole at 74.8 feet.
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BORING NUMBER BH-01

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam - Barge Work

PROJECT NUMBER 300472x4

CLIENT Carollo
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18.0

15.0

5.0

0-0-0
(0)

14-10-6
(16)

4-4-4
(8)

4-4-6
(10)

3-4-5
(9)

18" WOH (19.0' -
20.5')

SM

SP

SC

19.0

22.0

32.0

average water elevation 37 feet

(SM) dark brown fine grained quartz SILTY SAND, very loose, with variably silty

(SP) brown to dark brown fine grained quartz SAND, loose to medium dense

(SC) light greenish gray fine grained quartz CLAYEY SAND, loose, with variably
clayey and fine phosphate pebbles

NOTES 19 ft of clear water

GROUND ELEVATION 37 ft

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR AmDrill, Inc. GROUND WATER LEVELS:

CHECKED BY MC

DATE STARTED 8/10/17 COMPLETED 8/10/17

AT TIME OF DRILLING 0.00 ft / Elev 37.00 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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BORING NUMBER BH-02

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam - Barge Work

PROJECT NUMBER 300472x4

CLIENT Carollo
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12

-5.0

-20.0

-25.0

-36.6

7-4-5
(9)

4-5-8
(13)

9-9-11
(20)

9-30-31
(61)

7-50/5"

8-8-16
(24)

50/1"

MC = 30%
#200 = 48%
50 blows/ 5"

50 blows/ 1"

SC

CL

SP

SM

42.0

57.0

62.0

73.6

(SC) light greenish gray fine grained quartz CLAYEY SAND, loose, with variably
clayey and fine phosphate pebbles (continued)

(CL) light greenish gray SANDY CLAY, stiff to very stiff, with fine to coarse
phosphate pebbles

(SP) black fine grained quartz SAND, very dense, with fine phosphate pebbles

(SM) light greenish gray SILTY SAND, very dense, with fine phosphate pebbles

No Recovery
Bottom of borehole at 73.6 feet.
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BORING NUMBER BH-02

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam - Barge Work

PROJECT NUMBER 300472x4

CLIENT Carollo
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4

13.0

5.0

0.0

0-0-1
(1)

1-1-1
(2)

4-1-0
(1)

6-7-8
(15)

12" WOH (24.0' -
25.0')

6" WOH (34.5' -
35.0')

MC = 39%
#200 = 40%

SP-
SM

SP

SC

24.0

32.0

37.0

average water elevation 37 feet

(SP-SM) light brown, tan, fine grained quartz SAND, very loose, slightly silty

(SP) light brown fine grained quartz SAND, very loose, with coarse phosphate
pebbles

(SC) light greenish gray fine grained quartz CLAYEY SAND, medium dense,
variably clayey, with fine phosphate pebbles

NOTES 24 ft of clear water

GROUND ELEVATION 37 ft

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR AmDrill, Inc. GROUND WATER LEVELS:

CHECKED BY MC

DATE STARTED 8/10/17 COMPLETED 8/10/17

AT TIME OF DRILLING 0.00 ft / Elev 37.00 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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BORING NUMBER BH-03

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam - Barge Work

PROJECT NUMBER 300472x4

CLIENT Carollo
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11

-10.0

-15.0

-20.0

-36.6

4-6-7
(13)

8-7-9
(16)

14-19-16
(35)

15-14-16
(30)

14-16-27
(43)

36-50/4"

50/1"

MC = 32%
#200 = 31%
50 blows/ 4"

50 blows/ 1"

SC

CL

ML

SM

47.0

52.0

57.0

73.6

(SC) light greenish gray fine grained quartz CLAYEY SAND, medium dense,
variably clayey, with fine phosphate pebbles (continued)

(CL) light greenish gray SANDY CLAY, very stiff, with fine phosphate pebbles

(ML) light greenish gray SANDY SILT, hard, with fine phosphate pebbles

(SM) light greenish gray to greenish gray fine grained quartz SILTY SAND, dense
to very dense, with fine phosphate pebbles

No Recovery
Bottom of borehole at 73.6 feet.
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BORING NUMBER BH-03

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam - Barge Work

PROJECT NUMBER 300472x4

CLIENT Carollo

G
E

N
E

R
A

L 
B

H
 / 

T
P

 / 
W

E
LL

 -
 C

-4
4 

G
IN

T
 S

T
D

 U
S

 L
A

B
S

.G
D

T
 -

 2
/2

5/
20

 1
0:

54
 -

 C
:\U

S
E

R
S

\A
B

H
IJ

E
E

T
.C

H
O

R
D

IA
\D

E
S

K
T

O
P

\W
O

R
K

\K
A

R
IS

H
M

A
\M

A
N

A
T

E
E

\A
LL

 G
IN

T
 F

IL
E

S
\3

00
47

2
X

4 
- 

M
A

N
A

E
E

 C
O

U
N

T
Y

 D
A

M
 -

 B
A

R
G

E
 W

O
R

K
.G

P
J

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)
TESTS
AND

REMARKS U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION

Elevation



SS
1

SS
2

SS
3

SS
4

SS
5

SS
6

SS
7

SS
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32.0

15.0

10.0

3-5-7
(12)

5-9-12
(21)

8-12-17
(29)

8-14-21
(35)

4-9-21
(30)

2-2-11
(13)

3-3-3
(6)

3-3-4
(7)

MC = 31%
#200 = 44%

SP-
SM

SM

SC

5.0

22.0

27.0

average water elevation 37 feet

(SP-SM) dark brown fine grained quartz SAND, medium dense, with slightly silty

(SM) dark brown fine grained quartz SILTY SAND, dense, with fine phosphate
pebbles

(SC) light greenish gray fine grained quartz CLAYEY SAND, medium dense to
loose, with coarse phosphate pebbles

NOTES 5 ft of clear water

GROUND ELEVATION 37 ft

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR AmDrill, Inc. GROUND WATER LEVELS:

CHECKED BY MC

DATE STARTED 8/11/17 COMPLETED 8/11/17

AT TIME OF DRILLING 0.00 ft / Elev 37.00 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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BORING NUMBER BH-04

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam - Barge Work

PROJECT NUMBER 300472x4

CLIENT Carollo
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9

SS
10

SS
11

SS
12

SS
13

SS
14

SS
15

-5.0

-15.0

-20.0

-25.0

-36.6

3-4-5
(9)

4-7-10
(17)

8-18-12
(30)

22-50/3"

7-6-11
(17)

50/2"

50/1"

50 blows/ 3"

50 blows/ 2"

50 blows/ 1"

SC

CL

SP-
SM

ML

SP-
SM

42.0

52.0

57.0

62.0

73.6

(SC) light greenish gray fine grained quartz CLAYEY SAND, medium dense to
loose, with coarse phosphate pebbles (continued)

(CL) light greenish gray SANDY CLAY, stiff to very stiff, with fine to coarse
phosphate pebbles

(SP-SM) dark gray fine grained quartz SAND, medium dense, with slightly silty

(ML) light greenish gray SANDY SILT, hard

(SP-SM) dark gray and black fine grained quartz SAND, very dense, with slightly
silty and fine phosphate pebbles

No Recovery

No Recovery
Bottom of borehole at 73.6 feet.
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BORING NUMBER BH-04

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam - Barge Work

PROJECT NUMBER 300472x4

CLIENT Carollo
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7

28.5

20.0

15.0

10.0

3-6-10
(16)

9-14-22
(36)

5-11-15
(26)

8-25-50
(75)

5-3-6
(9)

3-3-4
(7)

3-4-4
(8)

50 blows/ 6"

MC = 29%
#200 = 26%

SP-
SM

SC

SM

SC

8.5

17.0

22.0

27.0

average water elevation 37 feet

(SP-SM) dark brown fine grained quartz SAND with silt, medium dense to dense

(SC) light gray and brown fine grained quartz CLAYEY SAND, medium dense

(SM) dark brown fine grained quartz SILTY SAND, very dense, variably silty

(SC) light greenish gray fine grained quartz CLAYEY SAND, loose to medium
dense, variably clayey

NOTES 4 ft of clear water

GROUND ELEVATION 37 ft

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR AmDrill, Inc. GROUND WATER LEVELS:

CHECKED BY MC

DATE STARTED 8/14/17 COMPLETED 8/14/17

AT TIME OF DRILLING 0.00 ft / Elev 37.00 ft

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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BORING NUMBER BH-05

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam - Barge Work

PROJECT NUMBER 300472x4

CLIENT Carollo
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SS
11

ST
12

SS
13

SS
14

-15.0

-20.0

-36.6

5-7-10
(17)

4-6-7
(13)

4-11-16/0"

50/3"

50/1"

Full Recovery

No Recovery

50 blows/ 5"

50 blows/ 1"

SC

CL

SP-
SM

52.0

57.0

73.6

(SC) light greenish gray fine grained quartz CLAYEY SAND, loose to medium
dense, variably clayey (continued)

shelby tube pushed

fine phosphate pebbles below 47 feet

(CL) light greenish gray SANDY CLAY, stiff, with fine phosphate pebbles

(SP-SM) greenish gray fine grained quartz SAND, very dense, slightly silty with
fine phosphate pebbles

shelby tube pushed

No Recovery

No Recovery
Bottom of borehole at 73.6 feet.
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13.5

7.0

0-0-0-0
(0)

3-2-1
(3)

3-3-3
(6)

3-3-4
(7)

30" WOH (23.5' -
25.5')

MC = 27%
#200 = 24%

SC

23.5

30.0

average water elevation 37 feet

Residual of Jet Grout Material

(SC) light greenish gray fine grained quartz CLAYEY SAND, loose, with variably
calyey and fine phosphatic pebbles

NOTES 23.5 ft of clear water

GROUND ELEVATION 37 ft

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR AmDrill, Inc. GROUND WATER LEVELS:

CHECKED BY MC

DATE STARTED 8/15/17 COMPLETED 8/15/17

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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-10.0

-15.0

-25.0

9-7-8
(15)

5-5-9
(14)

30-50/3"

8-24-50/3"

50/2"

50

4-24-50/2"

Full Recovery

MC = 55%
#200 = 51%

50 blows/ 3"

MC = 17%
#200 = 15%
50 blows/ 3"

50 blows/ 2"

MC = 23%
#200 = 25%
50 blows/ 6"

MC = 25%
#200 = 76%

SC

CL

CH

SM

47.0

52.0

62.0

(SC) light greenish gray fine grained quartz CLAYEY SAND, loose, with variably
calyey and fine phosphatic pebbles (continued)

shelby tube pushed

(CL) light greenish gray SANDY CLAY, stiff, with fine phosphate pebbles

(CH) light greenish gray Fat CLAY, stiff to hard, with variably clayey and fine
phosphate pebbles

(SM) light greenish gray and light brown fine grained quartz SLITY SAND, very
dense, with slightly silty
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SS
20

-50.0

-60.0

-75.0

50/2"

7-7-10
(17)

10-25-23
(48)

8-11-15
(26)

8-8-8
(16)

11-10-15
(25)

50/3"

10-12-12
(24)

50 blows/ 2"

MC = 25%
LL = 39
PL = 23

#200 = 76%
50 blows/ 2"

MC = 38%
#200 = 35%

50 blows/ 3"

MC = 71%
#200 = 86%

SM

CL

SC

CH

87.0

97.0

112.0

(SM) light greenish gray and light brown fine grained quartz SLITY SAND, very
dense, with slightly silty (continued)

(CL) light greenish gray and light brown SANDY CLAY, very stiff to hard, with fine
phosphate pebbles

(SC) greenish gray SILTY SAND, medium dense, variably silty and with fine
phosphate pebbles

(CH) greenish gray SANDY CLAY, very stiff to hard, with fine phosphate pebbles
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SS
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24
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25

SS
26

SS
27

SS
28

-105.0

-123.0

12-19-28
(47)

12-10-18
(28)

12-12-17
(29)

8-8-12
(20)

18-16-19
(35)

8-11-14
(25)

6-9-14
(23)

8-12-18
(30)

MC = 41%
LL = 63
PL = 30

#200 = 60%

MC = 41%
#200 = 60%

MC = 60%
LL = 128
PL = 43

#200 = 86%

CH

CL

142.0

160.0

(CH) greenish gray SANDY CLAY, very stiff to hard, with fine phosphate pebbles
(continued)

(CL) greenish gray SANDY CLAY, very stiff to hard

Bottom of borehole at 160.0 feet.
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4

13.5

10.0

0.0

1-0-0
(0)

1-3-5
(8)

3-3-3
(6)

8-4-4
(8)

12" WOH (24.0' -
25.0')

ML

SC

23.5

27.0

37.0

average water elevation 37 feet

Residual of Jet Grout Material

(ML) greenish gray SANDY SILT, firm

(SC) light greenish gray CLAYEY SAND, loose, with variably clayey and fine
phosphate pebbles

NOTES 23.5 ft of clear water

GROUND ELEVATION 37 ft

LOGGED BY CS

DRILLING METHOD Standard Penetration / Mud Rotary

DRILLING CONTRACTOR AmDrill, Inc. GROUND WATER LEVELS:

CHECKED BY MC

DATE STARTED 8/16/17 COMPLETED 8/17/17

AT TIME OF DRILLING ---

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE 4 inches
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5
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6

SS
7

SS
8

SS
9

SS
10

SS
11

SS
12

-10.0

-15.0

-20.0

-25.0

-30.0

-40.0

8-8-17
(25)

18-15-20
(35)

50/2"

16-50/5"

50/5"

50/3"

29-50/2"

Full Recovery

MC = 67%
LL = 55
PL = 20

#200 = 71%

50 blows/ 2"

50 blows/ 5"

50 blows/ 5"

50 blows/ 3"

50 blows/ 2"

SC

CL

CH

SC

SP-
SM

SM

SM

47.0

52.0

57.0

62.0

67.0

77.0

(SC) light greenish gray CLAYEY SAND, loose, with variably clayey and fine
phosphate pebbles (continued)

shelby tube pushed

(CL) light greenish gray SANDY CLAY, very stiff, with fine to coarse phosphatic
pebbles

(CH) light greenish gray Fat CLAY with Sand, hard, with fine to coarse phosphatic
pebbles

(SC) light greenish gray fine grained quartz CLAYEY SAND, with variably clayey
and fine phosphate pebbles, dolomitic silt layering

(SP-SM) light greenish gray fine grained quartz SAND, very dense, with slightly
silty and fine phosphate pebbles

(SM) light greenish gray fine grained quartz SILTY SAND, very dense, with
variably clayey and fine phosphate pebbles, cemented fragments

(SM) greenish gray SILTY SAND, very dense, with fine phosphate pebbles
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14

SS
15

SS
16

SS
17

SS
18

SS
19

SS
20

-60.0

-65.0

-81.0

27-50/4"

7-17-40
(57)

8-21-22
(43)

8-12-16
(28)

5-6-7
(13)

15-28-31
(59)

32-27-31
(58)

12-13-14
(27)

MC = 31%
#200 = 40%
50 blows/ 4"

MC = 82%
LL = 112
PL = 68

#200 = 95%

MC = 40%
#200 = 57%

MC = 41%
#200 = 53%

MC = 47%
LL = 102
PL = 42

#200 = 95%

MC = 31%
#200 = 48%

SM

MH

MH

SC

97.0

102.0

118.0

(SM) greenish gray SILTY SAND, very dense, with fine phosphate pebbles
(continued)

(MH) greenish gray SANDY SILT, very stiff, with fine phosphate pebbles

(MH) greenish gray SANDY CLAY, stiff to hard, with fine phosphate pebbles

(SC) greenish gray fine grained quartz CLAYEY SAND, medium dense, with fine
phosphate pebbles
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SS
21

SS
22

SS
23

SS
24

SS
25

SS
26

SS
27

SS
28

-85.0

-100.0

-123.0

17-20-32
(52)

12-11-47
(58)

9-10-16
(26)

9-13-18
(31)

10-16-15
(31)

9-12-16
(28)

11-14-16
(30)

17-19-18
(37)

MC = 90%
LL = 114
PL = 67

#200 = 95%

MC = 83%
#200 = 96%

SC

CH

MH

122.0

137.0

160.0

(SC) greenish gray fine grained quartz CLAYEY SAND, medium dense, with fine
phosphate pebbles (continued)

(CH) greenish gray SANDY CLAY, hard to very stiff, with fine phosphate pebbles

(MH) greenish gray Elastic SILT, hard

Bottom of borehole at 160.0 feet.
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BORING NUMBER BH-07

PROJECT LOCATION Bradenton, FL

PROJECT NAME Lake Manatee Dam - Barge Work
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Project:
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Test ended at the desired depth of 24.5 feet.
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Classification by
Robertson 1986

Organic material (2)

Silty sand to sandy silt (7)

Sensitive fine grained (1)

Silty sand to sandy silt (7)
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Silty sand to sandy silt (7)

Sandy silt to clayey silt (6)

Silty sand to sandy silt (7)
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Sensitive fine grained (1)

Sand to silty sand (8)
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Test No.:
A

Project ID:
212-504

Client:
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Project:
Lake Manatee Dam

Test ended at the desired depth of 20 feet.

Position:
X: 0.00 ft, Y: 0.00 ft

Location:
CPT-6

Ground level:
0.00

Date:
4/26/2017
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Classification by
Robertson 1986

Sand (9)

Sand to silty sand (8)

Silty sand to sandy silt (7)

Sandy silt to clayey silt (6)

Silty sand to sandy silt (7)

Sand to silty sand (8)

Silty sand to sandy silt (7)
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Barge

Water

SILTY SAND, (SM), fine sand with some organics and shells,
banded gray with some brown, wet, very loose

Fine to medium sand, brown, medium dense

CLAYEY SAND, (SC), fine sand with trace fine (1/4") gravel,
light brown, moist to wet, medium dense

POORLY-GRADED SAND, (SP), fine sand with some silt,
white to light gray, wet, medium dense

CLAYEY SAND, (SC), gray, moist, loose

No recovery

Becoming gray-blue
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HAMMER EFFICIENCY 88.5%

CONTRACTOR Amdrill

DRILL RIG TYPE Barge-mounted CME 55

DRILLING METHOD Mud Rotary

HAMMER TYPE Auto
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ELEVATION +39.2 feet

TEST BORING
RECORD

BORING NO: K-1

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49312 deg LONGITUDE -82.35467 deg

DATE 05 Sep 18 to 06 Sep 18

Kiewit Engineering Group Inc
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DRAFT
MC=16.24%     #200=8.49%

            MC=25.4%     

Seth.Olsen
Callout
*POORLY GRADED SAND with SILT, (SP-SM); Graphic log could not be changed.
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Text Box
*Note: After Wood's review of field and laboratory test data.
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4.0

CLAYEY SAND, (SC), gray, moist, loose (continued)

SANDY CLAY, (CL), gray-blue, moist, firm

Becoming blue/gray/green clay with gray 1/4" thick medium
sand lenses and more silty, 1/4 inch medium sand lenses,
very stiff

SILTY SAND, (SM), fine sand with ~1.5" thick gray-green silty
clay layers, gray with black grains, moist, medium dense

CLAY, (CL), with silt, low plasticity, bluish to greenish gray,
moist, firm to stiff

SAND, (SP), fine to medium sand, white with black grains,
wet, medium dense

~2" thick layer of white hard clay/calcite/limestone in
gravel-sized particles at 54.8'

CLAY, (CL), white, moist to dry, very hard, thin pockets of
black and white medium sand

GRAVELLY SAND, (SP-GP), coarse sand to fine gravel (3/8"
to 1/4"), subangular to angular, gray, wet, very dense

SAND (SP), medium with trace 1/4" to 1/8" subangular
particles, white and black grains, wet, very dense
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ELEVATION +39.2 feet

TEST BORING
RECORD

BORING NO: K-1

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49312 deg LONGITUDE -82.35467 deg

DATE 05 Sep 18 to 06 Sep 18

Kiewit Engineering Group Inc
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#4=82.1% 

abhijeet.chordia
Text Box
*Note: After Wood's review of field and laboratory test data.

Seth.Olsen
Callout
*CLAYEY SAND (SC); Graphic log could not be changed.
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2.5

1.5

0.5

2.0

2.0

SAND (SP), medium with trace 1/4" to 1/8" subangular
particles, white and black grains, wet, very dense (continued)

Fine to medium sand with some clay, 1/2" cemented particles,
black grains in white matrix, moist to wet, very dense

SILTY CLAY, (CL-ML), with some fine sand, light gray, moist,
very stiff

CLAYEY SAND, (SC), fine sand with silt, gray with some black
grains, moist, medium dense

Bottom of borehole at 95.0 feet.
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ELEVATION +39.2 feet

TEST BORING
RECORD

BORING NO: K-1

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49312 deg LONGITUDE -82.35467 deg

DATE 05 Sep 18 to 06 Sep 18
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1.0 to
1.5

4.0
2.0 to

2.5

Barge

Water

SILTY SAND, (SM), fine sand with trace organics, dark brown,
wet to moist, loose

~23 ft to 28 feet: wood fibers in drill mud

CLAYEY SAND, (SC), fine sand, black sand grains and light
gray-green clay, moist, loose

4-4-4
(8)
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(2)
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LOGGED BY SJL

HAMMER EFFICIENCY 88.5%

CONTRACTOR Amdrill

DRILL RIG TYPE Barge-mounted CME 55

DRILLING METHOD Mud Rotary

HAMMER TYPE Auto

20 40 60 80

PL LLMC

G
R

A
P

H
IC

LO
G

D
E

P
T

H
 (

ft
)

0

5

10

15

20

25

30

35

20 40 60 80

PL LLMC

 FINES CONTENT (%) 
20 40 60 80

E
LE

V
A

T
IO

N
(f

t)

35

30

25

20

15

10

5

P
P

(t
sf

)

MATERIAL DESCRIPTION

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)

 SPT N VALUE 
10 20 30 40

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

P
V

(p
sf

)

R
E

C
O

V
E

R
Y

(in
)

PAGE  1  OF  3

ELEVATION +39.0 feet

TEST BORING
RECORD

BORING NO: K-2

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49294 deg LONGITUDE -82.35445 deg

DATE 10 Sep 18 to 11 Sep 18
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1.5 to
3.5

1.5 to
2.5

2.0

2.0

SILTY CLAY, (CL-ML), with sand, borderline CL-ML/SC/CL,
gray-green clay with black sand grains, moist, stiff

CLAYEY SAND, (SC), with trace 1/4" rounded gravel, with
layering of more and less clay, black sand grains with
gray-green clay, moist, loose

SAND, (SP), medium to fine sand with trace to no cohesive
fines, black and white sand grains, wet, loose

LEAN CLAY, (CL), gray-green, moist, stiff to very stiff

SAND, (SP), medium to fine, black and white grains, moist to
wet, medium dense to very dense

Hard driving and rig chatter begin.
Thin layer of hard clay/calcite/limestone, white, very hard,
broken angular pieces from 1/4" to 5/8"

SILTY SAND, (SM), fine sand, dark gray with white and black
grains, moist to wet, very dense, with 1/4" thick silty clay layer
(gray-green), continued hard driving and rig chatter

SAND, (SP), medium sand, white and black grains, wet,
medium dense to very dense, with cemented particles up to
1/4", continued hard driving and rig chatter
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ELEVATION +39.0 feet

TEST BORING
RECORD

BORING NO: K-2

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49294 deg LONGITUDE -82.35445 deg
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MC=24.6%; #200=38.4%; 
LL=34.8; PL=21.4;  PI=13.4

MC=39.1%; #200=25.3%; 
LL=57.2 PL=24.7 PI=32.5

MC=24.6%; #200=38.4%; 
LL=34.8; PL=21.4;  PI=13.4

abhijeet.chordia
Text Box
*Note: After Wood's review of field and laboratory test data.

Seth.Olsen
Callout
*CLAYEY SAND (SC); Graphic log could not be changed.

Seth.Olsen
Callout
*CLAYEY SAND (SC); Graphic log could not be changed.

Seth.Olsen
Callout
*SILTY SAND (SM); Graphic log could not be changed.
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Cemented pieces up to 3/4"
Bottom of borehole at 73.5 feet.

NOTES: Piezometer installed at 71 feet. Sand pack from 56 to 73.5 feet; grouted from mudline to 56 feet.
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ELEVATION +39.0 feet

TEST BORING
RECORD

BORING NO: K-2

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49294 deg LONGITUDE -82.35445 deg

DATE 10 Sep 18 to 11 Sep 18
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Barge

Water

SAND, (SP), fine to medium sand with trace to some silt, dark
gray to brown, wet, medium dense, trace to some silt

Fine sand, light gray

Fine to coarse sand, brown, very loose to fine gray sand at 30'

CLAYEY SAND, (SC), gray to light gray, moist, medium dense

3-8-13
(21)

4-4-7
(11)

12-1-1
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8-9-12
(21)
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4
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LOGGED BY SJL

HAMMER EFFICIENCY 88.5%

CONTRACTOR Amdrill

DRILL RIG TYPE Barge-mounted CME 55

DRILLING METHOD Mud Rotary

HAMMER TYPE Auto
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ELEVATION +38.9 feet

TEST BORING
RECORD

BORING NO: K-3

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49318 deg LONGITUDE -82.35403 deg

DATE 31 Aug 18 to 04 Sep 18

Kiewit Engineering Group Inc
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MC=8.6%; #200=6.6%

abhijeet.chordia
Text Box
*Note: After Wood's review of field and laboratory test data.

Seth.Olsen
Callout
*POORLY GRADED SAND with SILT (SP-SM); Graphic log could not be changed.
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CLAYEY SAND, (SC), gray to light gray, moist, medium dense
(continued)

Trace black, fine, subangular 3/8" gravel

SAND, (SP), medium sand, light gray with some black grains,
wet, medium dense
3 inch clay layer at 49 feet

SANDY CLAY, (CL), with some cemented sand, gray with
black sand grains, moist, hard

No recovery, hard driving

SAND, (SP), medium to coarse sand, trace fine subangular
gravel, gray and black grains, wet, very dense

4-4-5
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(14)

5-5-7
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ELEVATION +38.9 feet

TEST BORING
RECORD

BORING NO: K-3

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49318 deg LONGITUDE -82.35403 deg

DATE 31 Aug 18 to 04 Sep 18

Kiewit Engineering Group Inc
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MC=34.19%; #200=51.8%; 
LL=49; PL=10;  PI=39

MC=29.3%; #200=18.1%

MC=27.5%; #200=26.0%

MC=15.7%; #200=16.8%
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Line

abhijeet.chordia
Text Box
*Note: After Wood's review of field and laboratory test data.

Seth.Olsen
Callout
*SANDY CLAY (CL); Graphic log could not be changed.

Seth.Olsen
Callout
*SILTY SAND (SM); Graphic log is not changed.

Seth.Olsen
Callout
*to very dense

Seth.Olsen
Callout
*SILTY SAND (SM), some cemented sand below 58 feet; Graphic log could not be changed.
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*CLAYEY SAND (SC); Graphic log could not be changed.
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SAND, (SP), medium to coarse sand, trace fine subangular
gravel, gray and black grains, wet, very dense (continued)

No gravel, medium dense

Very dense. No recovery

End of spoon came off in hole. No recovery. Hole terminated.

Bottom of borehole at 85.0 feet.

NOTES: Centered on spillway ~250 ft out.
Hole stopped for long weekend at 75 feet at 1:30 PM on 8/31/18.
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ELEVATION +38.9 feet

TEST BORING
RECORD

BORING NO: K-3

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49318 deg LONGITUDE -82.35403 deg

DATE 31 Aug 18 to 04 Sep 18
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0.75

1.5

Barge

Water

SAND, (SP), medium to fine sand with some silt, brown, wet to
moist, medium dense

With clay, light brown to light gray (with tinge of green)

Medium sand with little to no fines, light brown, wet, loose

CLAYEY SAND, (SC), gray-green, moist, loose

4-6-6
(12)

9-7-7
(14)

5-5-3
(8)

3-6-10
(16)

SPT
1

SPT
2

SPT
3

SPT
4

18

17

8

24

LOGGED BY SJL

HAMMER EFFICIENCY 88.5%

CONTRACTOR Amdrill

DRILL RIG TYPE Barge-mounted CME 55

DRILLING METHOD Mud Rotary

HAMMER TYPE Auto

20 40 60 80

PL LLMC

G
R

A
P

H
IC

LO
G

D
E

P
T

H
 (

ft
)

0

5

10

15

20

25

30

35

20 40 60 80

PL LLMC

 FINES CONTENT (%) 
20 40 60 80

E
LE

V
A

T
IO

N
(f

t)

35

30

25

20

15

10

5

P
P

(t
sf

)

MATERIAL DESCRIPTION

B
LO

W
C

O
U

N
T

S
(N

 V
A

LU
E

)

 SPT N VALUE 
10 20 30 40

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

P
V

(p
sf

)

R
E

C
O

V
E

R
Y

(in
)

PAGE  1  OF  3

ELEVATION +39.0 feet

TEST BORING
RECORD

BORING NO: K-4

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.4936 deg LONGITUDE -82.35388 deg

DATE 11 Sep 18 to 12 Sep 18
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4.5

1.5 to
2.0

4.5+

1.0 to
2.0

1.5 to
2.5

2.5

SILTY CLAY, (CL-ML), with sand, gray-green, moist to dry,
very stiff (continued)

SANDY CLAY, (CL), with silt, clayey sand in layers,
gray-green, moist, stiff

Some coarse sand/fine gravel with black, rounded particles up
to 1/4"

SILTY CLAY, (CL-ML), with fine sand lenses and trace
rounded fine gravel/coarse sand (up to 1/4"), gray-green,
moist, very stiff

SAND, (SP), fine to medium sand, alternating with 2" thick
layers of CLAYEY SAND (SC), black and white sand grains
with gray-green clay, moist, medium dense

LEAN CLAY, (CL), gray-green, moist, stiff to very stiff, with
one ~1" layer of fine sand

SAND, (SP), medium to fine sand with clay, black and white
grains, moist, medium dense, hard driving

Medium to coarse sand, some cementation, dense to very
dense

At 66 feet: ~2 inch layer of strongly cemented fine-grained
material, gray

More black sand particles, some cementation

4-5-5
(10)

4-5-5
(10)
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MC=30.9%; #200=53.4%; 
LL=46.0; PL=23.7; PI=22.3

MC=26.7%; #200=35.8%; 
LL=48.3; PL=26.8; PI=21.5

MC=39.5%; #200=38.6%; 
LL=40.1; PL=26.1; PI=14.8

MC=29.9%;#200=18.3%

Seth.Olsen
Line

abhijeet.chordia
Text Box
*Note: After Wood's review of field and laboratory test data.

Seth.Olsen
Callout
SANDY LEAN CLAY(CL); Graphic log could not be changed.

abhijeet.chordia
Line

abhijeet.chordia
Line

abhijeet.chordia
Line

Seth.Olsen
Callout
*CLAYEY SAND (SC) with silt, gray-green, moist, loose; Graphic log could not be changed.

abhijeet.chordia
Line

Seth.Olsen
Callout
*CLAYEY SAND (SC), medium dense; Graphic log could not be changed.

abhijeet.chordia
Line

abhijeet.chordia
Line

abhijeet.chordia
Line

abhijeet.chordia
Line



Strongly cemented fine-grained particles, white
Bottom of borehole at 73.5 feet.

NOTES: Piezometer installed at 67.5 feet, sand pack from 73.5 to 59 feet; grouted from 59 feet to the mudline.
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ELEVATION +39.0 feet

TEST BORING
RECORD

BORING NO: K-4

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.4936 deg LONGITUDE -82.35388 deg
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0.5 to
1.0

1.0 to
2.0

Barge

Water

SAND, (SP), fine to medium sand with trace fine subrounded
gravel and shells, gray to brown, wet, loose

SANDY CLAY, (CL), white, moist, firm to stiff

SAND, (SP), fine to medium sand with some silt, dark brown
with light banding, wet, medium dense

CLAYEY SAND, (SC), fine sand, gray to gray-blue, moist, firm
to stiff

SAND, (SP), fine to coarse, white to off-white, wet, medium
dense.

CLAYEY SAND, (SC), fine sand, gray-blue, moist, medium
dense

3-3-4
(7)

15-13-17
(30)

6-7-9
(16)

12-3-20
(23)

4-4-5
(9)

SPT
1

SPT
2

SPT
3

SPT
4

SPT
5
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17
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13

24

LOGGED BY SJL

HAMMER EFFICIENCY 88.5%

CONTRACTOR Amdrill

DRILL RIG TYPE Barge-mounted CME 55

DRILLING METHOD Mud Rotary

HAMMER TYPE Auto
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ELEVATION +38.9 feet

TEST BORING
RECORD

BORING NO: K-5

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49371 deg LONGITUDE -82.3542 deg

DATE 04 Sep 18 to 05 Sep 18

Kiewit Engineering Group Inc
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1.0

CLAYEY SAND, (SC), fine sand, gray-blue, moist, medium
dense (continued)

Some fine (1/4") subangular gravel, light gray

SILTY CLAY, (CL-ML), low plasticity, gray, moist, firm to stiff

SAND, (SP), fine to medium sand with some silt, gray with
some black grains, moist, loose

Fine sand with clay and silt

At 49': little to no fines

Becoming dense with 2" layers of gray clay

LEAN CLAY, (CL), with silt and trace sand and ~1.5 inch
layers of fine sand, gray, moist, stiff

SAND, (SP), fine to medium sand, gray, wet, very dense

Fine to coarse sand with some silt

Medium sand, 1" to 2" layer of hard clay/calcite/limestone

5-5-5
(10)

4-5-5
(10)

6-10-12
(22)

9-15-24
(39)

6-6-7
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ELEVATION +38.9 feet

TEST BORING
RECORD

BORING NO: K-5

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49371 deg LONGITUDE -82.3542 deg

DATE 04 Sep 18 to 05 Sep 18

Kiewit Engineering Group Inc

K
IE

W
IT

 S
T

A
N

D
A

R
D

 G
E

O
T

E
C

H
 L

O
G

 -
 G

IN
T

 S
T

D
 U

S
 L

A
B

.G
D

T
 -

 2
8-

09
-1

8 
07

:4
5 

- 
C

:\U
S

E
R

S
\S

A
M

U
E

L.
LA

S
LE

Y
\O

D
\V

A
R

IO
U

S
W

O
R

K
\L

A
K

E
 M

A
N

A
T

E
E

 D
A

M
 R

E
H

A
B

\B
O

R
IN

G
S

\L
A

K
E

 M
A

N
A

T
E

E
 P

R
O

JE
C

T
 D

A
T

A
.G

P
J

>>

>>

DRAFT



2.0 to
2.5

SAND, (SP), fine to medium sand, gray, wet, very dense
(continued)

Fine sand, some clay, trace fine (1/8") subrounded
gravel/coarse sand, light gray to white, moist to wet

LEAN CLAY, (CL), trace to some silt, gray-blue, moist, very
stiff

SILTY SAND, (SM), fine sand, some clay, gray, moist, very
dense

Medium dense, trace to some clay in ~3" layers

CLAYEY SAND, (SC), fine sand, some silt, gray, moist, very
dense

Bottom of borehole at 94.5 feet.

50/1"
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ELEVATION +38.9 feet

TEST BORING
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BORING NO: K-5

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49371 deg LONGITUDE -82.3542 deg

DATE 04 Sep 18 to 05 Sep 18

Kiewit Engineering Group Inc

K
IE

W
IT

 S
T

A
N

D
A

R
D

 G
E

O
T

E
C

H
 L

O
G

 -
 G

IN
T

 S
T

D
 U

S
 L

A
B

.G
D

T
 -

 2
8-

09
-1

8 
07

:4
5 

- 
C

:\U
S

E
R

S
\S

A
M

U
E

L.
LA

S
LE

Y
\O

D
\V

A
R

IO
U

S
W

O
R

K
\L

A
K

E
 M

A
N

A
T

E
E

 D
A

M
 R

E
H

A
B

\B
O

R
IN

G
S

\L
A

K
E

 M
A

N
A

T
E

E
 P

R
O

JE
C

T
 D

A
T

A
.G

P
J

>>

>>

>>

DRAFT



1.0 to
1.5

Barge

Water

SAND, (SP), fine sand with silt and organics, brown, wet, very
loose

Medium sand, trace organics and little to no silt, red-brown,
wet, loose

Coarse sand, trace subrounded to rounded gravel, 1" layer of
clayey sand, wet, very loose

SANDY CLAY, (CL), with gravel, moist to wet, gray

CLAYEY SAND, (SC), gray, wet, very loose
SILTY CLAY, (CL-ML), with trace sand, gray, moist, very soft

SILTY SAND, (SM), fine sand with clay, gray, moist, medium
dense

CLAY, (CL), with 1/2" thick fine sand layers, gray-green, moist,
stiff

2" layer of white, angular gravel-sized particles

WOH

WOH

4-5-5
(10)

WOH-
WOH-1

(1)

1-1-1
(2)

5-9-10
(19)

10-5-4
(9)
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SPT
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22

LOGGED BY SJL

HAMMER EFFICIENCY 88.5%

CONTRACTOR Amdrill

DRILL RIG TYPE Barge-mounted CME 55

DRILLING METHOD Mud Rotary

HAMMER TYPE Auto
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ELEVATION +38.8 feet

TEST BORING
RECORD

BORING NO: K-6

PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.

LATITUDE 27.49087 deg LONGITUDE -82.35441 deg

DATE 06 Sep 18 to 07 Sep 18
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MC=33.1%; #200=55.5%; 
LL=53; PL=23; PI=30

Seth.Olsen
Callout
*SANDY FAT CLAY (CH), very soft; Graphic log could not be changed.

abhijeet.chordia
Line

abhijeet.chordia
Line

abhijeet.chordia
Line

abhijeet.chordia
Line

Seth.Olsen
Callout
*SANDY FAT CLAY (CH); Graphic log could not be changed.

abhijeet.chordia
Line

abhijeet.chordia
Line

abhijeet.chordia
Line



1.0

0.25
0.5
0.75

1.5 to
2.0

CLAY, (CL), with 1/2" thick fine sand layers, gray-green, moist,
stiff (continued)

SANDY CLAY (CL), with 1/8" thick gray fine sand lenses,
gray-green clay, moist, stiff

SANDY CLAY, (CL), dark gray-green turning light gray/white
with black sand grains, moist, very soft to firm

SAND, (SP), with two 2" layers of white strongly-cemented
fine-grained material broken into angular 1/2" gravel, black
and white sand grains, wet, very dense

SANDY CLAY, (CL), gray-green clay, moist, stiff, with layers
of lean clay without sand and clayey sand

SAND, (SP), fine, black and white grains, wet, medium dense

2" clayey sand layer

Becoming SAND, (SP), with clay, very dense, rig chatter/hard
driving begins
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ELEVATION +38.8 feet
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PROJECT NUMBER 18-238-550.09.01PROJECT NAME Lake Manatee Dam Rehab.
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MC=85.4%; #200=56.8%; 
LL=123.9; PL=36.5 ; PI=87.4 

MC=61.5%; #200=29.2%; 
LL=78.4; PL=23.9; PI=54.5 

MC=98.9%; #200=87.6%; 
LL=98.3; PL=36.5 ; PI=61.8 

MC=85.4%; #200=56.8%; 
LL=123.9; PL=36.5 ; PI=87.4 

Seth.Olsen
Callout
*SANDY FAT CLAY (CH); Graphic log could not be changed.

abhijeet.chordia
Line

abhijeet.chordia
Line

abhijeet.chordia
Line

Seth.Olsen
Callout
*CLAYEY SAND (SC), loose; Graphic log could not be changed.
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Line
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Line
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Line
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Line
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Line
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Seth.Olsen
Callout
*SANDY FAT CLAY (CH); Graphic log could not be changed.



1.5

3.5

SAND, (SP), fine, black and white grains, wet, medium dense
(continued)

Medium to fine sand, trace to no clay, ~1" cemented zone,
hard driving continues

SILTY CLAY, (CL-ML), trace sand, light gray-blue, moist to
dry, stiff to hard

Bottom of borehole at 85.0 feet.
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1.0 to
2.0

4.0
1.0

1.0 to
2.0

Barge

Water

SILTY SAND, (SM), fine to medium sand with organics, dark
brown, wet, very loose

CLAYEY SAND, (SC), dark gray sand with white/gray clay,
wet, loose

SANDY CLAY, (CL), with silt, light gray-green, moist, firm to
stiff

CLAYEY SAND, (SC), fine sand, gray-green-blue, dry to wet,
stiff to very stiff

Varies between sandy clay and clayey sand. Some 1/8" thick

WOH

WOH
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LOGGED BY SJL

HAMMER EFFICIENCY 88.5%

CONTRACTOR Amdrill

DRILL RIG TYPE Barge-mounted CME 55

DRILLING METHOD Mud Rotary

HAMMER TYPE Auto
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ELEVATION +39.0 feet

TEST BORING
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BORING NO: K-7
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MC=34.9%; #200=33.6%; 
LL=55.9; PL=22.2; PI=33.7

MC=43.75%; #200=35.8%

MC=26.28%

Seth.Olsen
Callout
*SILTY SAND (SM); Graphic log could not be changed.

abhijeet.chordia
Line

abhijeet.chordia
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0.75

0.5

1.5

1.5

0.75
to 1.0

fine sand lenses
CLAYEY SAND, (SC), fine sand, gray-green-blue, dry to wet,
stiff to very stiff (continued)

CLAY, (CL), gray-green, moist, stiff, 1/4" thick fine sand
lenses every 1.5 to 3 inches

SAND, (SP), medium sand, black and white grains, moist,
very dense

2-inch thick layer of white hard clay/calcite/limestone at 49.5
feet
CLAYEY SAND, (SC), fine to medium sand, black and white
sand grains with gray-green clay, moist, medium dense

LEAN CLAY, (CL), gray-green, moist, stiff

With 1/4" to 1" thick fine sand lenses

SILTY SAND, (SM), fine sand, black and white grains, wet,
dense

CLAYEY SAND, (SC), fine sand, black sand grains with white
clay, moist, dense

SAND, (SP), fine to medium sand, black and gray grains, wet,
very dense
3" thick silty sand layer at 70 feet
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DRAFTMC=61.5%; #200=29.2%; 
LL=78.4; PL=23.9; PI=54.5

MC=83.55%

MC=23.31%

MC=67.28%
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Line
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Line

Seth.Olsen
Callout
*SILTY SAND (SM); Graphic log could not be changed.

Seth.Olsen
Callout
*CLAYEY SAND (SC); Graphic log could not be changed.
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1.5 to
2.0

SAND, (SP), fine to medium sand, black and gray grains, wet,
very dense (continued)

LEAN CLAY, (CL), white, moist, hard, trace fine

1/2" thick layer of fine rounded gravel at 83.5 feet, clay
becomes silty and sandy, light gray, with 1/4" thick sand
seams, stiff to hard

At 89.5 feet: Very soft clay with some fine (5/8" to 1/8")
subrounded to subangular gravel, little silt or sand

Bottom of borehole at 90.0 feet.
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