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ANNEX G-1 
GEOLOGICAL INVESTIGATIONS  

 

• Boring Logs Referenced in Appendix A 
• Laboratory Data from Geotechnical Reports Referenced in Appendix A 
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Tetra Tech Inc. 
759 South Federal Highway, Suite 314 
Stuart, Florida 34994 
 
Attention: Georgia A Vince 
 
FIELD EXPLORATION RESULTS 
SFWMD EAA A-2 STORAGE RESERVOIR PROJECT 
PALM BEACH COUNTY, FLORIDA 
 
In accordance with your request, we are pleased to submit the results of our recent Standard Penetration 
Test borings and of our field and laboratory tests for the above referenced project.  We performed six (6) 
Standard Penetration Test (SPT) borings to depths of 40 to 50 feet around the perimeter of the proposed 
EAA A-2 Reservoir.  The SPT borings were performed using a truck-mounted drill rig equipped with an 
automatic hammer on access roads next to agricultural fields along the proposed perimeter of the 
reservoir. The SPT borings were sampled continuously and performed in general accordance with the 
procedures recommended in ASTM D-1586.  Following completion of the borings, the boreholes were 
grouted from the bottom to the top using the tremie method.   
 
Next to some SPT boring locations, borehole permeability tests were conducted in newly drilled boreholes 
using partially screened PVC pipes or steel casing.  Horizontal permeability tests were conducted by 
drilling to a particular depth (depending on the encountered conditions), sealing the bottom of the borehole 
with at least 4 inches of bentonite chips, inserting a PVC screen cut to a particular length as needed to 
test a specific interval of the soil column, filling the annulus of the borehole with coarse 6/20 silica sand 
to the top of the well screen, and filling the remainder of the borehole to the surface with bentonite chips 
and then conducting constant head and/or falling head permeability tests.  Also performed was a vertical 
permeability test conducted by seating solid steel casing a few inches into a given soil layer, clearing the 
inside of the casing of its contents, and then conducting constant head and/or falling head permeability 
tests. The permeability test boreholes were grouted using the tremie method upon completion of the tests.  
 
Wash 200 testing and other select laboratory tests were performed on representative samples recovered 
from the SPT borings.  All laboratory tests were performed in accordance with applicable ASTM 
standards.          
 
Subsurface Profile 
 
The attached boring logs presented the results of the Standard Penetration Tests and the nature of the 
material encountered in the split spoons. Table 1 below presents a generalized soil profile and represents 
our interpretation of the findings of the soil borings; 
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Table 1: Generalized Soil Profile – EAA A-2 Storage Reservoir Project 

Depth 
(feet) 

 
Description 

1 – 3 Pahokee muck. Slightly sandy to silty organics to silty fibrous organics. 

3 – 8 Gray silty limestone (“caprock”) (Lake Flirt formation (?) – See Photo 1 below). Very 
hard (qU > 3 ksi). Breaks into slabs. May have two hard layers separated by silty 
sands. This layer is known to easily develop horizontal seeps in the sandy soil 
between hard limestone lenses when exposed to small head differentials and may 
be the greatest source of seepage loss under embankments. 

8 - 21 Light brown silty limestone; masses of silty (marly) sands with limestone fragments. 
The uncemented materials are perhaps due to filling of solution cavities, but more 
likely to irregular cementation of the calcareous sediment; we had no seepage 
losses while drilling through this material. (Fort Thompson formation). Whereas the 
hard limestone lenses of the caprock appear to be relatively continuous, this 
formation may not have laterally extensive hard lenses except near the surface. 

21 - 50 Gray slightly silty fine sand. Scattered lenses of limestone. (Caloosahatchee 
formation). 

 
We did not find any layers of clayey (plastic), low permeability soils extending throughout the site. 
 

 
Photo 1.- Lake Flirt (?) Limestone (Caprock) 

 
  





F
ile

 N
o
.:

P
re

p
a

re
d
 B

y:

D
a

te
:

F
ig

u
re

 N
o
. 
1

1
8

-1
6
3
3

K
F

3
/1

4
/1

8

S
IT

E
 V

IC
IN

IT
Y

 M
A

P
A

rd
a

m
a

n
 &

 A
s
s
o

c
ia

te
s,

 I
n
c
.

G
e

o
te

c
h

n
ic

a
l,
 E

n
v
ir

o
n

m
e

n
ta

l &
 M

a
te

ri
a
ls

 C
o
n
su

lta
n
ts

2
2

0
0

 N
. 

F
lo

ri
d

a
 M

a
n

g
o

 R
o
a
d
, 
S

u
ite

 1
0
1

W
e

s
t 

P
a

lm
 B

e
a

c
h

, 
F

lo
ri
d
a
 3

3
4
0
9

P
h

o
n

e
: 

(5
6

1
) 

6
8

7
 8

2
0

0
 /

 F
a

x
: 
(5

6
1
) 

6
4
0
 7

3
7
5

N
.T

.S
.

S
U

B
S

U
R

F
A

C
E

 E
X

P
L
O

R
A

T
IO

N
E

A
A

 A
-2

 S
T

O
R

A
G

E
 R

E
S

E
R

V
O

IR
 P

R
O

JE
C

T
S

O
U

T
H

 B
A

Y
, 
F

L
O

R
ID

A

S
IT

E



F
ile

 N
o
.:

P
re

p
a

re
d
 B

y:

D
a

te
:

F
ig

u
re

 N
o
. 
2

K
F

3
/1

4
/1

8

B
O

R
IN

G
 L

O
C

A
T

IO
N

 P
L
A

N
A

rd
a

m
a

n
 &

 A
s
s
o

c
ia

te
s,

 I
n
c
.

G
e

o
te

c
h

n
ic

a
l,
 E

n
v
ir

o
n

m
e

n
ta

l &
 M

a
te

ri
a
ls

 C
o
n
su

lta
n
ts

2
2

0
0

 N
. 

F
lo

ri
d

a
 M

a
n

g
o

 R
o
a
d
, 
S

u
ite

 1
0
1

W
e

s
t 

P
a

lm
 B

e
a

c
h

, 
F

lo
ri
d
a
 3

3
4
0
9

P
h

o
n

e
: 

(5
6

1
) 

6
8

7
 8

2
0

0
 /

 F
a

x
: 
(5

6
1
) 

6
4
0
 7

3
7
5

1
8

-1
6
3
3

S
U

B
S

U
R

F
A

C
E

 E
X

P
L
O

R
A

T
IO

N
E

A
A

 A
-2

 S
T

O
R

A
G

E
 R

E
S

E
R

V
O

IR
 P

R
O

JE
C

T
S

O
U

T
H

 B
A

Y
, 
F

L
O

R
ID

A

N
.T

.S
.



 
 
  
 
 
 

SUBSURFACE EXPLORATION INFORMATION 
 

GENERAL 
 
Our borings describe subsurface conditions only at the locations drilled and at the time drilled.  
They provide no information about subsurface conditions below the bottom of the boreholes.  At 
locations not explored, surface conditions that differ from those observed in the borings may 
exist and should be anticipated. 
 
The information reported on our boring logs is based on our drillers' logs and on visual 
examination in our laboratory of disturbed soil samples recovered from the borings.  The 
distinction shown on the logs between soil types is approximate only.  The actual transition from 
one soil to another may be gradual and indistinct. 
 
The groundwater depth shown on our boring logs is the water level the driller observed in the 
borehole when it was drilled.  These water levels may have been influenced by the drilling 
procedures, especially in borings made by rotary drilling with bentonitic drilling mud.  An 
accurate determination of groundwater level requires long-term observation of suitable 
monitoring wells.  Fluctuations in groundwater levels throughout the year should be anticipated. 
 
The absence of a groundwater level on certain logs indicates that no groundwater data is 
available.  It does not mean that no groundwater will be encountered at that boring location. 
 

STANDARD PENETRATION TEST BORINGS 
 
The Standard Penetration Test is a widely accepted method of testing foundation soils in place.  
The N-Value obtained from the test has been correlated empirically with various soil properties.  
These empirical correlations allow satisfactory estimates to be made of how the soil is likely to 
behave when subjected to foundation loads.  Tests are usually performed in the boreholes at 
intervals of five feet.  In addition, our Firm performs tests continuously in the interval directly 
below the expected foundation bearing grade where the soil will be most highly stressed. 
 
Boreholes where Standard Penetration Tests will be performed are drilled with a truck-mounted 
drilling rig.  The boreholes are advanced by rotary drilling with a winged bit that makes a hole 
about three inches in diameter.  A bentonitic drilling mud is recirculated in order to remove the 
cuttings and support the walls of the borehole.  The drag bit is specially modified to direct the 
mud upward and reduce disturbance of the soil ahead of the bit.  If access is not available for 
our truck-mounted drilling equipment, portable tripod drilling equipment can be used instead. 
 
Occasionally, running or squeezing ground is encountered that cannot be stabilized by the 
drilling mud alone.  In addition, drilling mud may be lost into the soil or rock strata that are 
unusually pervious.  In such cases, flush-joint steel casing with an outside diameter of about 3.5 
inches is driven as a liner for the borehole. 
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After the borehole has been advanced to the depth where a Standard Penetration Test will be 
performed, the soil sampler used to run the test is attached to the end of the drill rods and 
lowered to the bottom of the borehole.  The testing procedure used conforms closely to the 
methods recommended in ASTM D-1586.  The sampler used has a split-barrel 24 inches long 
and an outside diameter of 2.0 inches.  It is driven into the ground below the bottom of the 
borehole using a hammer that weighs 140 pounds and falls 30 inches.  The driller records the 
number of hammer blows needed to advance the sampler in successive increments of six 
inches.  The total number of blows required to advance the sampler the second and third six-
inch increments constitutes the test result; that is, the N-value at the depth.  The test is 
completed after the sampler has been driven not more than 24 inches or when refusal is 
encountered, whichever occurs first.  Refusal occurs when 50 hammer blows advance the 
sampler less than 6 inches.  After the test is completed, the sampler is removed from the 
borehole and opened. 
 
The drillers examines and classifies the soil recovered by the sampler, place representative soil 
specimens from each test in glass jars or plastic bags and take them to our laboratory.  In the 
laboratory, additional evaluations and tests are performed, if needed.  The driller's 
classifications may be adjusted, if necessary, to conform more closely with the Unified Soil 
Classification System (USCS).  Jar samples are retained in our laboratory for sixty days, then 
discarded unless our clients request otherwise. 
 
The following tables relate N-values to a qualitative description of the relative soil density. 
 

Cohesionless Soils 

Description SPT N Value 

Very loose 0-4 

Loose 5-9 

Medium dense 10-29 

Dense 30-49 

Very dense 50+ 

   

Cohesive Soils 

Description SPT N Value 

Very soft 0-2 

Soft 3-4 

Medium stiff 5-8 

Stiff 9-15 

Very stiff 16-30 

Hard 31+ 
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LEGEND FOR BORING LOGS 
 
The following abbreviations are often used in our boring logs: 
 
 MC: Moisture content (percent of dry weight) 
 OC: Organic content (percent of dry weight) 
 PL: Moisture content at the plastic limit 
 LL: Moisture content at the liquid limit 
 PI: Plasticity index (LL-PL) 
 Qu: Unconfined compressive strength (tons per square foot, unless otherwise noted) 
 -200: Percent passing a No. 200 sieve (200 wash) 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

3-2-2-2
(4)

3-9-50/4"

50/2"

2-2-31-10
(33)

6-10-13-7
(23)

10-50/2"

10-50/5"

5-13-50/2"

12-13-9-6
(22)

6-12-19-16
(31)

12-12-9-4
(21)

3-2-1-2
(3)

3-2-2-4
(4)

5-6-6-8
(12)

6-8-10-14
(18)

7-9-10-11
(19)

8-8-10-9
(18)

3-4-4-3
(8)

3-5-5-4
(10)

4-4-4-5
(8)

Softer drilling at
about 5 feet.
Elev estimated
at 7.4 feet.

Very shelly at
about 26 feet

PT

SP-SM

SM

SM

SP-SM

SP-SM

SP-SM

SP-SM

Dark brown to black silty fibrous organics, trace limerock ("muck")
(S/1 - MC=42.4%, OC=28.1%)

Brownish gray limestone to slightly silty limestone

Light brown silty limestone, some shell
(S/4 - MC=22.2%, -200=15.7%); (S/5 - MC=18.1%, -200=13.1)

Light gray silty limestone, some shell
(S/6 - MC=20.8%, -200=13.2%)

Gray slightly silty fine sand, some limestone

Gray limestone

Gray slightly clayey to silty fine sand, some limestone
(S/9 - MC=20.2%, -200=15.0)

Gray silty fine sand, trace limestone
(S/12 - MC=26.7%, -200=14.9%)

Gray fine sand to slightly silty fine sand, some shell

Gray slightly silty fine sand (some silica?), some shell
(S/15 - MC=23.8%, -200=6.7%)

Gray slightly silty fine sand, some shell and limestone
(S/19 - MC=16.4%, -200=7.7%)

Gray slightly silty to silty limestone

Gray slightly silty fine sand, some shell, trace limestone

Boring terminated at a depth of 40.0 feet.

NOTES 140-lb Automatic Hammer

DRILLING EQUIPMENT CME45 Truck Mounted Drill Rig

DRILLING METHOD SPT Sampling.  Rotary Wash Drilling with Bentonitic Mud

TEST LOCATION See Boring Location Plan

LOGGED BY Kevin Ferguson

DRILLER DG/MC

DRILLING CONTRACTOR Ardaman & Associates, Inc.

DATE STARTED 2/26/18 COMPLETED 2/27/18

CHECKED BY Kevin Ferguson

GROUND ELEVATION GROUNDWATER DEPTH 2.0 ft
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BORING ID: B-1

PROJECT LOCATION See Project Location Map

PROJECT NAME SFWMD EAA A-2 Storage Reservoir ProjectCLIENT South Florida Water Management District

PROJECT NUMBER 18-1633

>>

>>

>>

>>

>>



1

2/3

4

5

6

7

8

9/10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

1-1-26-9
(27)

3-3-15-50/1"
(18)

2-2-3-2
(5)

2-3-1-6
(4)

50-50/2"

25-4-4-5
(8)

4-2-2-2
(4)

2-2-2-12
(4)

13-15-15-10
(30)

10-21-50/5"

48-21-9-7
(30)

7-50/5"

50/2"

4-4-6-4
(10)

5-10-13-23
(23)

10-6-7-8
(13)

5-5-7-8
(12)

6-5-4-4
(9)

4-5-7-9
(12)

10-16-16-33
(32)

14-12-14-15
(26)

5-7-6-7
(13)

2-3-2-5
(5)

5-4-3-3
(7)

3-4-5-4
(9)

Softer drilling
noted at about
25 feet

Gradual loss of
circulation
starting at about
28.5 feet

PT

SM

SM

SM

SM

SM

SP-SM

SP-SM

SM

SP-SM

SP

SP

SP

SP-SM

Dark brown to black silty fibrous organics, trace limerock ("muck")
(MC=97.7%, OC=56.1%)
Brown silty limestone
(S/3 - MC=26.1%, -200=18.5%)
Dark grayish brown slightly organic silty fine sand, some limestone
(S/4
Gray silty fine sand, some shell and limestone
Light gray silty fine sand, some limestone
(S/6 - MC=18.0%, -200=19.6%)
Gray silty fractured limestone
(S/7 - MC=26.0, -200=26.2)

Gray silty fine sand, some shell
(S/8 - MC=27.1%, -200=22.2%)
Gray silty fine sand, some shell and limestone
(S/9 - MC=29.9%, -200=20.3%)

Gray silty fractured limestone
(S/11 - MC=24.4%, -200=29.8%)
Brown slightly silty fine sand, some shell and limestone

Gray slightly sandy fractured limestone

Gray slightly silty fine sand, some shell and limestone

Gray fractured limestone

Gray silty fine sand, some shell, trace limestone
(S/15 - MC=25.5%, -200=19.8%)

Gray slightly silty limestone

Dark gray to gray slightly silty fine sand (some silica?), some shell and
limestone
(S/19 - MC=26.2%, -200=10.2%)

Gray fine sand, some limestone

Gray fine sand, some shell
Gray fine sand, some shell and limestone
(S/23 - MC=27.2%, -200=4.1%)

Gray slightly silty fine sand, some shell, trace limestone
(S/24 - MC=26.0, -200=5.9%)

Gray slightly silty to sandy limestone
(S/25 - MC=22.8%, -200=7.7%), (S/26 - MC=18.6%, -200=6.6%)

Boring terminated at a depth of 50.0 feet.

NOTES 140-lb Automatic Hammer

DRILLING EQUIPMENT CME45 Truck Mounted Drill Rig

DRILLING METHOD SPT Sampling.  Rotary Wash Drilling with Bentonitic Mud

TEST LOCATION See Boring Location Plan

LOGGED BY Kevin Ferguson

DRILLER DG/MC

DRILLING CONTRACTOR Ardaman & Associates, Inc.

DATE STARTED 3/5/18 COMPLETED 3/5/18

CHECKED BY Kevin Ferguson

GROUND ELEVATION GROUNDWATER DEPTH 1.2 ft
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BORING ID: B-2

PROJECT LOCATION See Project Location Map

PROJECT NAME SFWMD EAA A-2 Storage Reservoir ProjectCLIENT South Florida Water Management District

PROJECT NUMBER 18-1633

>>
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>>

>>

>>



1

2

3

4

5/6

7

8/9

10

11

12

13

14

15

16

17/18

19

20

21

22

23

1-1-1-1
(2)

4-50/4"

50/4"

2-2-50/3"

60-49-12-13
(61)

8-9-9-6
(18)

3-3-15-20
(18)

15-50/4"

44-50/1"

28-50/3"

7-12-15-15
(27)

8-11-16-19
(27)

5-6-6-4
(12)

6-7-12-13
(19)

8-10-5-8
(15)

6-6-7-10
(13)

5-9-7-6
(16)

6-6-7-7
(13)

3-2-2-4
(4)

2-2-2-2
(4)

Softer drilling
noted at about
5.5 feet

PT

SP-SM

SM

SM

SP-SM

SP

SP-SM

SP

SP

SP

SP-SM

Dark brown to black silty fibrous organics ("muck")

Brown limestone

Gray silty fine sand, some limestone
(S/4 - MC=33.2%, -200=19.5%)

Brown silty fine sand, some shell and limestone
(S/5 - MC=23.9%, -200=20.4%), (S/6 - MC=21.5%, -200=36.1%)

Gray silty fine sand, some shell, trace limestone
(S/7 - MC=22.4%, -200=26.5%); (S/8 - MC=30.7%, -200=25.2%); (S/9
- MC=17.1%, -200=11.9%)

Gray limestone

Brown silty fine sand, some limestone
(S/11 - MC=23.3%, -200=15.4%)

Gray sandy to silty limestone
(S/13 - MC=17.2%, -200=11.8%)

Gray fine sand, some shell

Gray slightly silty to sandy limestone

Brown slightly silty to sandy limestone
(S/13 - MC=21.9%, -200=10.1%)
Brown slightly silty fine sand, some shell, trace limestone
(S/17 - MC=21.9%, -200=10.1%)
Gray fine sand (some silica?), some shell and limestone

Gray fine sand (some silica?), some shell

Gray fine sand (some silica?), some shell, trace limestone

Gray slightly silty fine sand, some shell
(S/22 - MC=30.7%, -200=8.8%); (S/23 - MC=28.0%, -200=12.2%)

Boring terminated at a depth of 40.0 feet.

NOTES 140-lb Automatic Hammer

DRILLING EQUIPMENT CME45 Truck Mounted Drill Rig

DRILLING METHOD SPT Sampling.  Rotary Wash Drilling with Bentonitic Mud

TEST LOCATION See Boring Location Plan

LOGGED BY Kevin Ferguson

DRILLER DG/MC

DRILLING CONTRACTOR Ardaman & Associates, Inc.

DATE STARTED 3/2/18 COMPLETED 3/2/18

CHECKED BY Kevin Ferguson

GROUND ELEVATION GROUNDWATER DEPTH 2.1 ft

 SPT N VALUE 
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BORING ID: B-3

PROJECT LOCATION See Project Location Map

PROJECT NAME SFWMD EAA A-2 Storage Reservoir ProjectCLIENT South Florida Water Management District

PROJECT NUMBER 18-1633
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1

2

3

4

5

6/7

8

9

10

11

12/13

14

15

16

17

18

19

20

21

1-1-1-1
(2)

3-7-50/3"

50/1"

15-10-15-50/4"
(25)

13-17-20-15
(37)

7-10-7-12
(17)

20-30-10-8
(40)

38-50/3"

14-4-6-5
(10)

5-5-15-16
(20)

11-17-14-14
(31)

26-50/4"

7-10-13-10
(23)

7-7-7-6
(14)

3-3-2-3
(5)

3-4-4-5
(8)

5-6-6-9
(12)

5-7-6-7
(13)

3-4-3-3
(7)

3-3-3-3
(6)

Softer drilling
noted at about 5
feet

PT

SM

SP

SP

SP

SP

SP-SM

SP-SM

Dark brown to black silty fibrous organics, trace limerock ("muck")
(S/1 - MC=74.6%, OC=50.4%)

Brown limestone

Brown sandy limestone, some shell

Gray slightly clayey to silty fine sand, some limestone
(S/4 - MC=38.1%, -200=23.2%); (S/5 - MC=20.6%, -200=11.8%)

Brown silty fractured limestone
(S/6 - MC=20.4%, -200=13.1%); (S/7 - MC=24.4%, -200=15.2%)
Gray fine sand, some shell, trace limestone

Gray fractured limestone

Brown silty to sandy fractured limestone, some shell
(S/9 - MC=24.6%, -200=13.8%)

Gray slightly silty to sandy fractured limestone, some shell
(S/10 - MC=18.9%, -200=11.6%)

Bron slightly silty to sandy fractured limestone, some shell

Brown silty fractured limestone
(S/12 - MC=23.0%, -200=20.0%)

Gray fine sand, some shell and limestone

Gray slightly silty fine sand (some silica?), some shell
(S/15 - MC=23.5%, -200=11.7%); (S/16 - MC=24.4%, -200=8.9%)

Gray fine sand (some silica?), some shell, trace limestone

Gray slightly silty fine sand, some shell
(S/20 - MC=7.3%, -200=7.4%)

Gray slightly silty fine sand, some shell

Boring terminated at a depth of 40.0 feet.

NOTES 140-lb Automatic Hammer

DRILLING EQUIPMENT CME45 Truck Mounted Drill Rig

DRILLING METHOD SPT Sampling.  Rotary Wash Drilling with Bentonitic Mud

TEST LOCATION See Boring Location Plan

LOGGED BY Kevin Ferguson

DRILLER DG/MC

DRILLING CONTRACTOR Ardaman & Associates, Inc.

DATE STARTED 3/1/18 COMPLETED 3/1/18

CHECKED BY Kevin Ferguson

GROUND ELEVATION GROUNDWATER DEPTH 2.7 ft
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MATERIAL DESCRIPTION

PAGE  1  OF  1
BORING ID: B-4

PROJECT LOCATION See Project Location Map

PROJECT NAME SFWMD EAA A-2 Storage Reservoir ProjectCLIENT South Florida Water Management District

PROJECT NUMBER 18-1633
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>>

>>



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

60-21-10-8
(31)

5-5-12-50/1"
(17)

50/3"

20-23-14-12
(37)

9-8-14-25
(22)

50/2"

3-2-2-4
(4)

7-17-13-10
(30)

50/1"

30-54-9-50/4"
(63)

50/2"

50/2"

10-5-4-5
(9)

5-7-9-7
(16)

4-5-5-7
(10)

5-4-3-5
(7)

1-2-1-2
(3)

2-2-4-5
(6)

2-4-6-10
(10)

6-6-8-7
(14)

Softer drilling
noted at about
11 feet

GP-GM

PT

SP

SP

SP

SP-SM

SP

SM

SM

SP-SM

Light brown slightly silty limerock (fill)
(S/1 - MC=3.9%, -200=9.7%)

Dark brown to black silty organics ("muck")

Gray to brownish gray limestone

Gray fractured limestone

Gray fine sand, some shell and limestone

Brown slightly clayey to silty limestone
(S/6 - MC=29.3%, -200=23.5%)

Brown fine sand, some shell and limestone

Gray fine sand, some shell and limestone

Gray limestone

Gray slightly silty fine sand, some shell, trace limestone
(S/12 - MC=19.4%, -200=12.0%)

Gray fine sand, some shell and limestone

Dark gray slightly organic, silty fine sand, some shell
(S/15 - MC=27.7%, -200=12.9%)

Dark grayish brown slightly organic, slightly clayey to silty fine sand,
some shell
(S/16 - MC=30.1%, OC=2.2%)
Gray slightly fine sand, some shell

Boring terminated at a depth of 40.0 feet.

NOTES 140-lb Automatic Hammer

DRILLING EQUIPMENT CME45 Truck Mounted Drill Rig

DRILLING METHOD SPT Sampling.  Rotary Wash Drilling with Bentonitic Mud

TEST LOCATION See Boring Location Plan

LOGGED BY Kevin Ferguson

DRILLER DG/MC

DRILLING CONTRACTOR Ardaman & Associates, Inc.

DATE STARTED 2/26/18 COMPLETED 2/28/18

CHECKED BY Kevin Ferguson

GROUND ELEVATION GROUNDWATER DEPTH 3.3 ft
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MATERIAL DESCRIPTION

PAGE  1  OF  1
BORING ID: B-5

PROJECT LOCATION See Project Location Map

PROJECT NAME SFWMD EAA A-2 Storage Reservoir ProjectCLIENT South Florida Water Management District

PROJECT NUMBER 18-1633
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>>

>>

>>



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

1-1-1-20
(2)

50/5"

45-50/4"

18-50/2"

50/4"

50/2"

50/1"

4-7-14-7
(21)

3-5-3-2
(8)

6-4-4-4
(8)

5-3-2-2
(5)

3-3-3-6
(6)

4-4-4-5
(8)

5-4-4-4
(8)

4-5-7-9
(12)

6-6-7-9
(13)

5-5-5-4
(10)

3-4-4-4
(8)

5-17-9-6
(26)

4-3-5-5
(8)

Softer drilling
noted at about 9
feet

Softer drilling
noted at about
13 feet

PT

SM

SM

SP

SP-SM

SP-SM

SP-SM

Dark brown to black silty fibrous organics ("muck")

Brown slightly sandy limestone

Gray slightly silty fractured limestone

Brownish gray to gray limestone

Gray silty fine sand, some limestone

Gray silty fine sand, some shell, trace limestone

Gray slightly silty fine sand, some shell

Gray fine sand (some silica?), some shell

Gray slightly silty fine sand, some shell and limestone

Gray slightly silty fine sand, some limestone

Boring terminated at a depth of 40.0 feet.

NOTES 140-lb Automatic Hammer

DRILLING EQUIPMENT CME45 Truck Mounted Drill Rig

DRILLING METHOD SPT Sampling.  Rotary Wash Drilling with Bentonitic Mud

TEST LOCATION See Boring Location Plan

LOGGED BY Kevin Ferguson

DRILLER DG/MC

DRILLING CONTRACTOR Ardaman & Associates, Inc.

DATE STARTED 2/26/18 COMPLETED 2/28/18

CHECKED BY Kevin Ferguson

GROUND ELEVATION GROUNDWATER DEPTH 1.5 ft
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MATERIAL DESCRIPTION
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BORING ID: B-6

PROJECT LOCATION See Project Location Map

PROJECT NAME SFWMD EAA A-2 Storage Reservoir ProjectCLIENT South Florida Water Management District

PROJECT NUMBER 18-1633
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BORING LOGS USED TO PREPARE SOIL PROFILE ACROSS THE A-1 AND A-2 SITES PERFORMED 
FOR CONCEPTUAL REPORT OF GEOTECHNICAL EXPLORATION COMPREHENSIVE EVERGLADES 
RESTORATION PLAN EVERGLADES AGRICULTURAL AREA RESERVOIRS, ARDAMAN & 
ASSOCIATES, INC. (2003) AND EAA RESERVOIR A-1 GEOTECHNICAL EXPLORATION, 

BLACK & VEATCH (2004) 





IDIVISIONDRILLING LOG South AHantic 
1. PROJECT 

CERP Everglades Agicultural Area Reservoirs 

Phase 1, Effort 1, Compartment A 
2. BORING DE& IGNATION 1 LOCATION COORDINATES 

I 
ICP02-EMRS-CB-0002 X = 7!Ri,775 Y=775,52B
' 3. DRILLING AGoENCY 1 CONTRACTOR FILE NO. 

I 
IArdaman 8 Associates, Inc. 02-042 

4. NAME OF DR� LLER 

M.Gulick 
5. DIRECTION CIF BORING 1DEG. FROM 1 BEARING 

I:VERTICALl8J VERTICAL I� INCLINED 'I I' 
6. THICKNESS C>F OVERBURDEN 5.5Ft. 

7. DEPTH DRILLED INTO ROCK 13.4 Ft. 

8. TOTAL DEPTli OF BORING 180.0 Ft. 

Boring Designation CP02-EAARS-CB--0002 
INSTALLATION ISHEET 1 

Jacksonville District OF 10 SHEETS 

9. SIZE AND TYPE OF BIT SeeRemarks 
10. COORDINATE SYSTEM/DATUM : HORIZONTAL :VERTICAL 

I I 
Slate Plane, FLE I NAD83 I NA\/al8 

11. MANUFACTURER"& DESIGNATION OF DRILL 0 AUTO HAMMER 

CME.ffi IXI MANUAL HAMMER 

: DISTURBED : UNDISTURBED (UD) 
12. TOTAL SAMPLES I I 

I 118 I 0 

13. TOTAL NUMBER CORE BOXES 5 

14. ELEVATION GROUND WATER 

,STARTED 1COMPLETED 
15. DATE BORING I I 

I 08-13-02 I 09-03-02 

16. ELEVATION TOP OF BORING 12.0 Ft. 

17. TOTAL RECOVERY FOR BORING 80% 
18. SIGNATURE AND TITLE OF INSPECTOR 

H. Snyder, Civil Engineer 

ELEV. DEPTI-� 

12.0 0.0 

-
-

9.0 3.0 .,.,
'"' 

-
-
-

-

-
'C 

•~ 

-
.s= 

•1ii 
:s: 
E 
>, 

.2' - iii 

-

-
-
-

SAJ FORM 1836 
JUN02 

Cl 
z 
Ill CLASSIFICATION OF MATERIALSC, ..Ill 

FILL, gravelly, mixture of fine gravel size 
limestone, fine to ooarse grained limestone sand, 
and sill, dry, light gray 

% 
REC. 

13 

40 

\ SAND, silty, mostly fine-grained , some silt, dry, / 
.~..,;,. rk,.t, 1-vr,,,~ f~U\ 

Limestone, hard, slightly weathered, 47 
mediu!Tli;Jrained, porous to pilled, light grey-green 

90 

r'\...At El. 5.0 Ft., moderately hard 

51 

100 

00 

40 

47 

111:111 
0-' 
>CL 
0:li 
111:ll 

1 

2 

3 

4 

6 
BOX 

1 

7 

8 

9 

10 

RQD

BR 

RCO 
29 

RCO 
0 

RCO 
40 

ii·it:REMARKS o.,... 
1110 

12.0 

32 

SPTSampler 32 

10.4 8 

4 

SPTSanl)ler 6 

9.0 6 

1 

SPTSanµer 2 

7.4 4 

16 
SPTSanµer 

6.4 50/5 

4 x 5-1/2'' Diamond Impregnated Bit 
DT=OOmins 
HP= 100 psi 

2.0 

4 x 5-112'' Diamond Impregnated Bit 
9 mins, 100 psi0.9 

4 

SPTSanµer 4 

29-0.6 

-1.0 SPTSanµer 50/3 

4 x 5-112'' Diamond Impregnated Bit 
DT=23rrils 
HP= 100 psi 

(O:Jntinued) 
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DRILLING LOG (Cont. Sheet) 

PROJECT 

CERP Everglades Agria.illural Area Reselvoirs 

LOCATION COORDINATES 

Boring Designation CP02-EAARS-CB-0002 
INSTALLATION 

Jacksonville District 

COORDINATE SYSTEM/DATUM 

State Plane, FLE 

ELEVATION TOP OF BORING 

ISHEET 2 

OF 10 SHEETS 
I I 

: HORIZONTAL :VERTICAL 

I I 
I NAD83 I NAVD88 

Ii·it:REMARKS 0.,.... 
1110 

4 x 5-1/2'' Diamond Impregnated Bit 
DT=23ni1s 

,~1•LJO : 1fYl DSi 
CDT c~mn1or 

4 x 5-1/2'' Diamond Impregnated Bit 
DT= 15mins 
HP= 100 psi 

4 x 5-1/2'' Diamond Impregnated Bit 
8 mins, 100 psi 

SPTSarper 

SPTSarper 

SPTSarper 

SPTSampler 

SPTSampler 

SPTSarper 

SPTSarper 

SPTSarrper 

SPT San1)ler 

SPT Sampler 

(Continued) 
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15 '"" 
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18 ... 

12 
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20 
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24 -

X= T.Y:3,775 

ELEV. DEPTH 

-4.0 16.0 

-

-

-

-

-

-

-

-12.0 24.0 

,-

,-

-15.0 27.0 

,-

,-

-

-
-19.6 31.5 

-

-

,-

-22.6 34.5 

Y=775,52B 
a 
z 
w CLASSIFICATION OF MATERIALS.." ...I '""At El. -3.0 Ft., vuggy 

, 

. 
I 

I 

.. . 

.. . 

.. . 
...'. 

SAJ FORM 1836-A 

12.0 Ft. 

Limestone, hard, unweathered, fine-grained, 
vuggy, trace of shell, grey 

r-._At El. -9.0 Ft., little shell 

'-At El. -10.6 Ft., trace silt 

SAND, poor1y-graded with silt, some angular 
fine-grained quartz, some fine-grained limestone, 
little angular shell, traoe phosphate, light brown 
(SP-SM) 

SAND, silty, mostly fine-grained quartz, trace 
angular fine-grained shell, trace clay, trace 
phospha1e, light grey (SM) 

r-.At El. -17.0 Ft., little day 

SAND, poorly-graded with silt, mostly fine-grained 
quartz, little shell, few silt, light brown (SP-SM) 

SAND, poorly-graded, mostly fine to 

a:w 
0-' RQD% ><II.

REC. .0:& BB 
~ 

ROO47 10 40 -4.0 
.A 1l..1L 

,___ 

ii ROO81 
48 

2 

-8.0 
BOX 

ROO70 W'J_. 
40 -9.0 

1433 

-10.6 

47 15 

.-12.0 

47 16 

-13.6 

47 17 

-15.0 

73 18 

-16.6 

87 19 

-18.0 

87 20 

-19.6 

73 21 

-21.0 

73 22 

-22.6 

75 23 
35 

.AJN02 



Boring Designation CP02-EAARSCB-0002ISHEET 3 

35 

- 40 

45 

50 

55 

(: 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District OF 10 SHEETS 

-

-

-

PROJECT 

CERP Everglades Agriwltural Area Reservoirs 

COORDINATE SYSTEM/DATUM 

Stale Plane, FLE 

' : HORIZONTAL ' •VERTICAL 
I 

I INAD83 NA\/lll8' ' 
LOCATION COORlDINATES 

X=7.>R,,775 Y=775,52B 
ELEVATION TOP OF BORING 

12.0Ft. 

ELEV. 

-36.6 

DEPT... 

-

-
... 
-

-
-
-
-
-
-
-
-
-
-

48.5 

Cl 
z 
Ill 
c:, 
Ill... ............... 

·····.... ........... 
·····........ ... ... . 
·····......... . . . . .. 
····· ' ..... . .... . ... 
·····......... . .. . . ............... 
·····........... . . .. 
·····.... . . . .... . . .. 
·····... .... ...... 
·····............. 

CLASSIFICATION OF MATERIALS 

medium-grained quartz, some angular fine to 
medium-grained shell, few phosphate, trace silt, 
light brcmn to light grey (SP) 

i'-At El. -24.0 Ft., lens of shell 

'\..At El. -30.0 Ft., lens of gravel size shell 

~At El. -34.6 Ft., trace of gravel size limestone 

% 
REC. 

75 

111111 
0-'A. 
>Cl!
0,c
11111) 

23 

RQD 
OR 
UD 

-24.0 

-25.6 

iii . 
;:t

REMARKS o.,....
•"' 
11 

SPTSaniJler 
11 

6 

SPTSaTipler 7 

8 

Ill 
:I... 
C 
~ z 

22 

15 
93 24 

87 25 

-27.0 

-28.6 

3 

SPT Sa'npler 5 

5 

4 

SPTSarrper 6 

7 

10 

13 
67 26 

73 27 

-30.0 

5 

SPTSarrper 5 

7 
12 

60 28 

-31.6 

-33.0 

5 

SPTSarrper 6 

7 

7 

SPTSarrper 4 

7 

13 

11 

-

-
93 29 

00 ~ 

-34.6 

10 

SPT SaTipler 8 

8 
16 -

-

-

-

-

-

93 31 

-36.0 

-37.6 

10 

SPTSampler 8 

11 

9 

SPTSarrper 29 

34 

19 

63 
93 32 

-39.0 

-

-

51.0 

Limestone, hard, fin£lijrained, trace of silt, few 
fine grained sand, trace of day, grey 

53 33 

-39.0 

-40.6 

14 

SPT Sa'npler 6 

9 

4 

SPTSampler 5 

6 

15 

11 -
-
-

...... . ... .... ...... ... 

.......·.•.·........... . ...·.•.· 

SAND, poorly-graded, mostly fine-grained shell, 
trace coarse gravel-sized phosphate, trace day, 
grey (SP) 

¥rom El. -40.6 to -45.0 Ft., mostly medium to 
coal5£lilrained shell, trace fine gravel-sized shell, 
trace day, light brown 

00 34 

73 35 

-42.0 

11 

SPTSampler 19 

26 
45 

87 36 
17 

SPT &mpler 
20 

(c.ontinued)SAJ FORM 1836-A 
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Boring Designation CP02-EMRSCB-0002 

55 

6.5 

75 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Everglades Agrirultural Area Reselvoirs Stale Plane, FLE 

LOCATION COOAlDINATES ELEVATION TOP OF BORING 

X=~.775 Y=775,52B 12.0 Fl 
0 
z 

ELEV. DEPT... Ill 

" Ill... ..... . . .... . . ..... .. ....... 
-45.0 57.0 ... .· .. 

..... . 
.. ..... 
• . ..... . 
. 

- . 
-49.6 61.5 . 

-
-

-

-

-

-
-55.6 67.5 . 

-

- . 
,- . 
..... 

. 
,-

. 
-

- . 

CLASSIFICATION OF MATERIALS 

SAND, poorly-graded with clay, mostly 
medium-grained sand, little day, little angular shell, 
trace fine gravel-sized shell, grey (SP-SC) 

"-At El. -47.0 Fl., few shell, trace clay 

SAND, clayey, mostly fine to medium-grained 
sand, some day, little fine gravel-sized shell, grey 

OF 10 SHEETS 

(SC} 

:At El. -52.6 Ft., some shell, lens of day 

SAND, poorly-graded with day, mostly shell 
(SP-SC} 

Af El. -61.6 Ft., mostly shell 

ii=w 
0-' RQD% II. ORREC. ><2
0,c UD 
aun 

67 36 

67 37 

100 38 

60 39 

93 40 

87 41 

93 42 

73 43 

100 44 

67 45 

93 46 

53 47 

67 48 

87 49 

-43.6 SPTSaTper 19 

-45.0 

-46.6 

-48.0 

-49.6 

-51.0 

13 

-52.6 

-54.0 

-55.6 

-57.0 

-58.6 

20 

-60.0 

-61.6 

-63.0 

ISHEET 4 

' ' : HORIZONTAL I VERTICAL 
I 

I NAD83 I NAVD88' ' 

iii. Ill 

11:t: ::::, 

REMARKS 
... 

o., ~ mo .... 
z 
Jl:I 

15 
,-

SPTSanper 19 
41 

22 

12 

SPTSanper 16 
29 ,-

14 
,-

SPT Sa11)ler 17 
36 

19 

10 

SPT Sa11)ler 14 
28 ..... 

14 

10 ..... 
SPT Sa11)ler 19 

50 
31 

10 

SPTSamper 13 
25 ..... 

12 

13 
..... 

SPTSamper 13 
33 

10 

SPTSamper 11 
22 ..... 

11 

10 -
SPTSanper 12 

28 
16 

15 

SPTSanper 14 
26 -

12 

11 -
SPTSamper 12 

28 
16 
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SPT Sa11)ler 14 
33 -

19 
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SPT Sa11)ler 12 
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15 

70 
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Boring Designation CP02-EMRSCB-0002 
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DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Everglaais Agricultural Area Reservoirs S1a1e Plane, FLE 

LOCATION COOIIIDINATES ELEVATION TOP OF BORING 

X=736,775 Y=775,f/2B 12.0 Fl 
Cl 
z 

ELEV. DEPTH Ill ,c, 
Ill... . 

-63.8 75.7 

-

-

-66.0 78.0 .... . ....... .- .. 
·····.... . ...- ....... 
·····.....- ...... . . . . 
····· - ......... ... . ..- ...... .........- .. 
·····.... . ...- ............. .- ....... .. . 
····· - ......... . . . . .. - ....... . ...... .- .. 
····· .... .... - ... . . .. 
·····.... . - ........ 
·····- ..... 

-80.6 92.5 ... 
-
- At El. -82.O Fl, lens of sand 

OF 10 SHEETS 

CLASSIFICATION OF MATERIALS 

Limestone, fine-grained, trace of day, trace of 
phosphate, grey 

SAND, poorly-graded, mostly fine to 
medium-grained quartz, trace sandstone, trace 
shell, light grey (SP) 

~rom El. -79.6 to-80.6 Fl, mostly coarse-grained 
quar1z, trace phosphate, trace shell, trace 
sandstone, light grey 
SAND, dayey, mostly medium to coarse-grained 
sand, some day, trace phosphate, trace shell, 
grey (SC) 

At El. -82.6 Ft., little shell, little limestone 

a=w 
0-' RQD% II, 

ORREC. ><2Oc UD 
11111 

93 ro 

53 51 

ol 52 

ol 53 

100 54 

87 55 

93 56 

53 57 

87 59 

87 60 

73 61 

93 62 

100 63 

100 64 

-64.6 

-66.0 

-67.6 

-69.0 

17 

-70.6 

-72.0 

-73.6 

-75.0 

-76.6 

29 

-78.0 

-79.6 

-81.0 

-82.6 

ISHEET 5 

' ' : HORIZONTAL : VERTICAL 
I NAD83 I NAVDB8' I 
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o., ~ mo .... 

z 
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SPTSampler 18 
36 -18 
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33 
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SPTSampler 40 
85 -

45 

26 -
SPTSampler 32 
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49 

36 

SPT Sampler 65 
122 -

57 

10 -
SPT Sampler 14 

34 
20 

14 

SPT Sampler 28 
57 -

14 -
SPTSampler 17 

8 

SPTSampler 18 
47 -

29 

24 -
SPTSampler 34 

76 
42 

9 

SPTSampler 18 
38 -

20 

4 -
SPTSampler 10 

16 
6 

5 

SPTSampler 7 
19 -

12 

SPTSampler 3 

(Cmtinued) 
.A.IN02 



Boring Designation CP02-EAARS-CB-0002 

95 

100 

105 

110 

L 
115 

SAJ FORM 1836-A 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Evergla1des Agrirultural Area Reservoirs State Plane, FLE 

LOCATION COORDINATES ELEVATION TOP OF BORING 

X=736,775 Y=775,528 12.0 Ft. 
Q 
z 
wELEV. DEPTH Cl 
w ... 

-
-
,_ 

-
I-

-88.6 100.5 

-
-90.0 102.0 .. 

- ... 
.. . . -

~ .. 
~-
i:i .. 

- f: 
I<, •• 

~- ..-
f: 

I<, •• 

- ~- .. 
r: 

- ... 
.. 

- ... 

r-
~ -~ 
~- -~ -
~-: 
~ .. 

-

At El. -87.0 Ft., some shell 

OF 10 SHEETS 

~- .. 
~ . 
~- .- ... 

,_ .. 
I-

... 
.. 

CLASSIFICATION OF MATERIALS 

At El. -84.0 Ft., lens of sand 

At El. -86.0 Ft., lens of limestone 

SAND, clayey, mostly fine to coarse-grained 
sand, some clay, few shell, trace phosphate, grey 
(SC) 

Sandstone, fine-grained, few shell, trace of clay, 
trace of phosphate, grey 

"-At El. -98.0 Ft., few clay 

ai:w 
0-' RQD% .. 

REC. ><::;; BBOci: 
111111 

100 64 

100 65 

87 66 

67 67 

100 68 

67 69 

100 70 

87 71 

67 72 

73 73 

93 74 

93 75 

93 76 

87 77 

-84.0 

-85.6 

-87.0 

-88.6 

-90.0 

-91.6 

29 

-93.0 

-94.6 

-96.0 

-97.6 

-99.0 

-100.6 

-102.0 

ISHEET 6 

' ' 'HORIZONTAL 1 VERTICAL 
I I 
I NAD83 I NAVD88' ' 

;;; . w 
~t: :::,... 

REMARKS o., ci:.... ~1110 z 

9 
SPTSampler 16 

7 

10 

SPTSampler 8 
17 ,-

9 

18 
I-

SPTSampler 21 
47 

26 

12 

SPTSampler 22 
51 I-

14 -
SPTSampler 9 

23 
14 

5 

SPTSampler 16 
36 I-

20 

17 -SPTSampler 16 
33 

17 

9 

SPTSampler 17 
36 -

19 

3 
I-

SPTSampler 19 
49 

30 

19 

SPTSampler 19 
42 ,_ 

23 

24 
-

SPTSampler 21 
43 

22 

22 

SPTSampler 24 
43 -

19 

18 -
SPTSampler 15 

35 
20 

14 
SPTSampler 

16 

(Continued) 
JUN02 



Boring Designation CP02-EAARS-CB-0002 

115 

120 

c/ 

L 
135

SAJ FORM 1836-A 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 'SHEET 7 

Jacksonville District OF 10 SHEETS 
I I 

PROJECT COORDINATE SYSTEM/DATUM : HORIZONTAL : VERTICAL 

CERP Everglaf:Jes Agria.Jltural Area Reservoirs Stale Plane, FLE I NAD83 I NA\/008I I 

LOCATION COO!f.DINATES ELEVATION TOP OF BORING 

X=736,775 Y=775,52B 12.0 Fl 
Cl ai:w iii. w 
z 0-' RQD :::,tt:ELEV. DEPTHI w CLASSIFICATION OF MATERIALS % L 

8B REMARKS 
... 

C, REC. >e2 o., C 
w... 
. ' 

.. ... .. 

.. . 

- .. 
i;J •• 
~ .. .. .... .. 
i;J •• 
~ .. 

- .. 
.. 

; ·.:- . ' 

.. 
- ; .. 

~ .. 
. ' 

- .. 
; ·.: 

. ' - .. 
ii ·.: 

- . ' . 
.. 

ii·.:-
. ' . 
.. 

- ii·.: 
. ' . 

- .. 
.. 

. ' .... 
.. 

.. 
- .. 

--~ 
...... 

. ' 

.. .... ~ ·.: 
. ' 

- .. 
.. 

. ' .- .. 
.. 

- . ' 

.. . .. 

O,c .... ~ 111(11 1110 z 

fr1 77 -103.6 SPrSampler 17 '" 
15 

fr1 78 SPrSampler 17 
31 

-105.0 14 

12 

93 79 SPrSampler 10 
21 

-106.6 11 

13 

100 00 SPrS!mpler 17 
33 

-108.0 16 

12 

93 81 SPrSampler 14 
32 

-109.6 18 

17 

fr1 82 SPrSampler 22 
39 

-111.0 17 

12 

93 83 SPTS!mpler 16 
32 

-112.6 16 

14 

73 84 SPrS!mpler 22 
41 

-114.0 19 

15 

fr1 85 SPrSampler 14 
27 

-115.6 13 

14 

93 86 SPrS!mpler 13 
26 

-117.0 13 

13 

73 fr1 SPrSampler 14 
24 

-118.6 10 

9 

87 88 SPrSampler 10 
25 

-120.0 15 

26 

00 89 SPrS!mpler 15 
31 

-

-121.6 16 

23 

fr1 90 SPrS!mpler 24 
42 

-123.0 18 

(Qx-dinued) 

... 

... 

... 

... 

-

-125 

... 

-

.... 130 

... 

-

... 

JUN02 



Boring Designation CP02-EMRS-CB-0002 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville Disllid 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Evergla<les Agiwlb.Jral Area Reservoirs State Plane, FLE 

LOCATION COORltDINATES ELEVATION TOP OF BORING 

X= ??RJ,775 Y=775,52B 12.0Ft. 

0 
z 
wELEV, DEPTN 
" w ... 
- ' 

--
- ii .. 

~ ·-- . 
- --

i ·.: 
- . 

- --
i ·.: 

- - . -
--

~ ·.:- - ' ---~ 
- ~ ·.: 

- .-
- --

ii .. 
~ ·-

-131.0 143.0 ~ - _. 
,.. ............. ..... . . 

·····.... . ... ..... ............. ...... ...... . ... 
•,•,• 

..... .... . .... . . . . .. ..... ............. 

OF 10 SHEETS 

. . 
,- .. 

•,•,•.... . ... - .... ...·,•.·.... . - ......... . 
·,•,• 

- ............ . .. - ....... . .......- .. 
-142.6 ,.. 154.5 ·,•,• 

:ffi: 

CLASSIFICATION OF MATERIALS 

SAND, poorlyiJraded, mostly fine to 
mediumijrained quartz, trace phosphate, light grey 
{SP) 

Sandstone, fineiJrained, some quartz sand. few 

a:w 
0-' RQD% II. 

REC. )(:E BB
~;! 

00 91 

-124.6 

93 92 

-126.0 

00 93 

-127.6 

73 94 

-129.0 

19 

87 95 

-130.6 

100 96 

-132.0 

100 97 

-133.6 

100 98 

-135.0 

100 99 

-136.6 

17 

100 100 

-138.0 

93 101 

-139.6 

100 102 

-141.0 

67 103 

-142.6 

00 104 

ISHEET 8 

I I 

I I 

iii. w 
1:t: :::,...

REMARKS o., C.... =!'mo 

22 

: HORIZONTAL : VERTICAL 
I NAD83 I NA\/al8 

z 

9 

SPTSarl)ler 10 
21 -

11 

17 -
SPTSanl)ler 24 

43 

25 

SPT Sanl)ler 28 
48 -

20 

14 
-

SPTSanl)ler 18 
37 

19 

12 

SPTSanl)ler 16 
55 -

39 

31 -
SPT Sanl)ler 37 

61 
24 

17 

SPT Sanl)ler 21 
38 -

14 
,-

SPf Sanl)ler 16 
36 

20 

12 

SPT Sanl)ler 25 
52 ,-

Zl 

12 -
SPT Sanl)ler 18 

36 
18 

11 

SPT Sanl)ler 16 
34 -

18 

10 
,-

SPT Sanl)ler 16 
38 

15 

SPT Sanl)ler 26 
51 ..... 

25 

SPT Sanl)ler 18 

135 

140 

c/ 
145 

150 

L 
155

(Qxifinued)SAJ FORM 18316-A 
JUN02 



Boring Designation CP02-EAARS-CB-0002 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Evergla<les Agriwltural Area Reservoirs S1ate Plane, FLE 

LOCATION coo.-DINATES ELEVATION TOP OF BORING 

X=T.>i3,775 Y=775,S2.8 12.0 Ft. 
Cl 
z 

ELEV. DEPT.,_ Ill CLASSIFICATION OF MATERIALSCll 
Ill.. 
. ·I\.clay, trace shell, trace phosphate, grey 

• At. El. -143.0 Ft., few shell .. 
- .. 

. ' . 
- .. 

ii·.; 
• _.~At El. -145.6 Ft., trace clay 

- .. 
ii•.; 

- . ' 

.. 
ii .. 

- ~ .. 
. ' 

.. 
- ii.' 

~ .. 
. ' 

- .. 
ii .. 
~ .. 

. ' - .. 
ii •.; 

- .. . 
.. 

ii·.;- . ' . 

OF 10 SHEETS 

~ ..- ii·.; 
. ' . 

.... .. 
:i: ·.; 

..- .. 
.. 

.... . . 
.. 
..-

. ' 

-159.0 171.0 
.. . ... SAND, poorly-graded, mostly fine to.. 

medium-grained qua1z, trace fine gravel-sized..... sandstone, trace phosphate, light grey (SP).. .- ..·.•.·.... . 
-161.0 173.0 ... 

Sandstone, medium-grained, some quarlz sand,q· few day, few shell, trace of phosphate, grey1~-.. d· 

a=w 
0-' RQD% II, 

8RREC. >C:E
Oc
IDOi 

80 104 
-144.0 

93 105 

-145.6 

100 106 

-147.0 

73 107 

-148.6 

19 

80 108 

-150.0 

80 109 

-151.6 

73 110 

-153.0 

80 111 

-154.6 

80 112 

-156.0 

73 113 

-157.6 

100 114 

-159.0 

18 

100 115 

-160.6 

100 116 

-162.0 

87 117 

ISHEET 9 

: HORIZONTAL ' :VERTICAL 
I NAD83 I NA\/Ill8' ' 

iii· Ill 

11:t: 
:, 

REMARKS 
.. 

o., C... ~mo z 

20 
SPT Sa-npler 39 

25 

SPT Sa-npler 22 
46 .... 

24 

9 .... 
SPT Sa-npler 17 

58 
41 

16 

SPTSampler 20 
40 -

20 

15 .... 
SPTSampler 17 

36 
19 

30 

SPTSampler 20 
38 -

18 -
SPT Sa-npler 16 

'31 
21 

14 

SPT Sa-npler 16 
34 -

18 

10 -
SPTSampler 18 

37 
19 

6 

SPTSampler 17 
31 -

14 

14 -
SPT Sa-npler 14 

30 
16 

15 

SPT Sa-npler 24 
43 -

19 

14 -
SPTSampler 17 

28 
11 

24 
SPT Sa-npler 

24 

155 

160 

165 

170 

175
(O:Jntinued)SAJFORM18316-A 

JUN02 



Boring Designation CP02-EAARS-CB-0002 
INSTALLATION ISHEET 10

DRILLING LOG (Cont. Sheet) Jacksonville District OF 10 SHEETS 
I I 

PROJECT COORDINATE SYSTEM/DATUM : HORIZONTAL :VERTICAL 

CERP Everglades Agrirultural Area Reservoirs Sla1e Plane, FLE : NAD83 : NAVD88 

LOCATION COOFlRDINATES ELEVATION TOP OF BORING 

X = 736,775 Y=775,S2B 12.0 Ft 
Cl ai::w w 
z ::, 
w % O~ RQD ...

ELEV. DEPT.. C, CLASSIFICATION OF MATERIALS REMARKS CREC. ~~ 8Rw =!'... lll!n z 
'IL87 117 -163.6 18 

16- Iii·.: ..... 
67 118 SPT Sa'npler 16 

34 
-165.0 18 -

17 

100 119 SPTSampler 18- 37 -
-166.6 19 

25 - ..... 
100 120 SPT Sa'npler 26 

5.5 
-168.0 180.0 -168.0 29 

140# hammer w/?IJ' drop used with 2.CJ splitNOlES: 
spoon (1-3/8" I.D. x 2' 0.D.). 

- ....1. Soils are field visually classified in accordance 
with the Unified Soils Classification System. Abbreviations: 

DT = Drill Time. 
HP = Hydraulic Pressure.- 2. Laboratory Testing Results .... 

SMtPL.E 1..1\BOOATCRY 
ID CIASSIFICATION- ..... 

119 177.0/178.5 

- ....*Lab visual classification based on gradation 
curve. No Atterberg limits. 

- 3. Additional Laboratory Testing 

119 Moisture Conlent 

- .... 

....-

,-.. .... 

,-.. .... 

,-.. 

,-.. .... 

,-.. .... 

- .... 

- ..... 

175 

100 

-185 

.... 100 

195 
SAJ FORM 18316-A 
JUN02 



Boring Designation CP02-EMRS-CB-0003 

DRILLING LOG 
IDIVISION INSTALLATION ISHEET 1 

South Atlantic Jacksonville District OF 10 SHEETS 

1. PROJECT 9. SIZE AND TYPE OF BIT SeeRemarks 
CERP Everglades Agricultural Area Reservoirs 10. COORDINATE SYSTEM/DATUM : HORIZONTAL :VERTICAL 

Phase 1, Effort 1, Compartment A State Plane, FLE 
I 

NAD83 
I 

NA\/008I I 

2. BORING DESIGNATION 1 LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL D AUTO HAMMER 
I 

CP02~8-CB-OOJ3 I X= 757,'im. Y=774,446 CtlllE-5.'5 C8J MANUAL HAMMER 
I 

3. DRILLING AGoENCY 1 CONTRACTOR FILE NO. : DISTURBED : UNDISTURBED (UD)
I 12. TOTAL SAMPLES I I

Ardaman g Associates, Inc. I 02-042 I 118 I 0 
4. NAME OF DR ILLER 13. TOTAL NUMBER CORE BOXES 5 

D.Groovar 
5. DIRECTION OF BORING 1DEG. FROM 1 BEARING 

14. ELEVATION GROUND WATER 

18] VERTICAL :VERTICAL I ,STARTED 1 COMPLETEDI� INCLINED 
I ' 15. DATE BORING I 

08-13-02 
I 

08-22-02I I I I 

&. THICKNESS OF OVERBURDEN 4.0Ft. 16. ELEVATION TOP OF BORING 10.7Ft. 

7. DEPTH DRILLED INTO ROCK 9.9Ft. 17. TOTAL RECOVERY FOR BORING 89% 
18. SIGNATURE AND TITLE OF INSPECTOR 

8. TOTAL DEPTH OF BORING 180.0 Ft. T. Harrison, Geologist 
0 ii=w iii. w 
z 0-' RQD it: :I 
w % a. ...

ELEV. DEPT.. C, CLASSIFICATION OF MATERIALS REC. I<:& 8B REMARKS o., C 
w O,c .... ~ ... men 1110 z 

10.7 0.0 10.7 
FILL, gravelly, mixture of fine gravel size 4
limestone, fine to medium grained limestone sand ... and sill, dry, light brown 47 1 SPT&mpler 7._ 13 -... 9.2 6 

8 ._ -
00 2 SPTSampler 16 

45 
7.7 29._ 

~ 19 
80 3 SPT&mpler 

6.7 4.0 6.7 29 --
"O 

I
Limestone, hard, slightly weathered, fine-grained, 10/0/0.0' -

!! 
"5 pitted, light grey to grey 

4 x 5-1/2'' Diamond Impregnated Bit.. ,)<._ " 85 DT=:Drnins -s: 
>, HP= 100 psi'E 

.!11 
4.7._ iii 

l rom El. 4.7 to 02 A., hard, unweathered, 8 
fine-grained, some fine to coarse grained quartz 
sand, trace silt, trace shell, trace phosphate, grey 40 5 SPTSampler 12 

'""" 20 -
3.2 8 

6.... -
00 6 SPTSampler 9 

18 
1.7 9 

'""" 4 

"C 
80 7 SPTSampler 32 - " f'-At El. 0.7 Ft., pitted, few shells 59 -

~ 0.2 27.c;; 
lWL n7 '-'L..>1'-'.,,,...,,.,,."~ - C -::, 

srr)< 4 x 5-1/2'' Diamond Impregnated Bit - 00 DT=35rnins -
HP= 100 psi 

- -
-2.8 

i'-At El. -2.8 Ft., little shell, trace silt 6 - -
100 9 SPTSampler 5 

19 ... -4.3 14 

0 

(; 

5 

10 

15
(Cmtinued)SAJ FORM 1836 

.AJN02 



Boring Designation CP02-EMRS-CB-0003 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville Disbict 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Everglatdes Agicultural Area Reservoirs Slate Plane, FLE 

LOCATION COORDINATES ELEVATION TOP OF BORING 

X= 7fil,fl.rl. Y=774,446 10.7 Ft. 
Cl 
z 
IllELEV. DEPTH C, 
Ill.. 

-4.8 15.5 •::c;:c .. 
-

-5.8 16.5 
. 

.. 

I- "C 

~., 
.<=.; 

- a, 

3:: 
>,., 
.!1' giii-

--8.8 19.5 ; 
.- . . . - . 
' . - . 
' 

- . 
-12.8 23.5 

-

-14.3 25.0 
~ 

>-

>-

>-

>-
"C 

E 
" .<= 
1ii 

>- " ~ 
>, 

'E 
.!1' 
iii 

>-

..... 

-

-

CLASSIFICATION OF MATERIALS 

SAND, pooriy-graded with clay, mostly angular 

Limestone, hard, slightly weathered, 
medium-grained, pitted lo vuggy, light grey 

rom El. -7.8 lo--8.8 Ft, hard, some fine lo coarse 
grained quartz sand, 1race sill, brown 

~ 

OF 10 SHEETS 

fine-grained quar1z, little shell, trace day, wet, light 
grey (SP-SC) 

SAND, poorly-graded with sill, mostly subangular 
fine-grained quar1z, some angular shell, trace silt, 
grey (SP-SM) 

SAND, silty, mostly fine-grained sand, some shell, 
1race day, grey (SM) 

Limestone, hard, slightly weathered, 
medium-grained, pitted, brown lo grey 

rom El. -17.3 lo-24.8 Ft., little silt, trace shell, 
trace phosphate 

r--At El. -23.3 Ft., some fine sand, few shell 

11:111
0 .. RQD% L 

REC. >C:& BDO,c
11111 

100 10 

rsox 
f:r1 1'1 

Ei5x 
~ 

-

100 12 

100 13 

100 14 

100 15 

50 16 

100 ~ 

100 

93 18 

100 19 

53 20 

53 21 

87 22 

-5.8 
-0.~ 

-7.8 

--8.8 

-10.3 

.. 

-11.8 

-13.3 

-14.3 

-17.3 

-17.8 SPTSampler 3 

-19.3 

-20.8 

-22.3 

-23.8 

'SHEET 2 

' ' I HORIZONTAL : VERTICAL 
I 
I NAD83 I NAva!B' ' 

iii. Ill 

;:t: :I.. 
REMARKS o., ~ mo ... 

z 

11 

SPTSampler 6 
12 '"" 

6--- -~~ 

'"" 4 x 5-112'' Diamond Impregnated Bit 
DT=50nils 
HP= 100 psi 

'"" 

5 
SPTSampler '"" 14 

10 ... 
SPTSampler 10 

45 
35 

32 

SPTSampler 13 
50 -

37 

20 -
SPTSampler 12 

22 
10 

14 
SPTSampler 

5 ~-
50/3/QJJ -

-
4 x 5-1/2'' Diamond Impregnated Bit 

DT=45rnils 
HP= 100 psi -

3 ... 
SPT Sampler 10 

17 
7 

7 

SPTSampler 5 
13 '"" 

8 

8 ... 
SPTSampler 16 

20 
4 

5 

SPT Sampler 4 
8 '"" 4 

SPTSampler 7 

15 

20 

c/ 
25 

30 

35
(c:ontinued)SAJ FORM 1836-A 

JUN02 



Boring Designation CP02-EMRS-CB-0003 

35 

40 

(; 

45 

50 

55 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Evergla(Jes Paicultural Area Reservoirs Slate Plane, FLE 

... . .. . 
•,•.·- .......... . 

trace phosphate, light bro1M1 (SP) 

OF 10 SHEETS 

LOCATION COORDINATES ELEVATION TOP OF BORING 

X=751,'im ¥=774,446 10.7 Ft. 
a 
z..ELEV. DEPTHI 

".... 
-24.8 35.5 *b:!:t 

-

-

-
-

-

-

-

-

-

-

-35.3 46.0 

-

..... 

-

..... 
-39.8 50.5 ..... ..... ... 

.... 
,- •,•.·.... . ........- .. 

·····.... .... 

CLASSIFICATION OF MATERIALS 

SAND, silty, mostly fine-grained quartz, trace 
angular fine-grained shell, trace phosphate, gey 
(Sl'v1) 

SAND, poorly-graded wi1h sil~ mostly angular 
fine-grained quar1z, some angular shell, trace 
phosphate (SP-SM) 

SAND, poorly-graded, mostly angular fine to 
coarse-grained shell, trace medium-grained sand, 

a:w 
0-' RQD% ... 

REC. ,c::i; 86O,c
IDUI 

87 22 

100 23 

87 24 

73 25 

93 26 

00 Zl 

87 28 

73 29 

00 30 

73 31 

73 32 

73 33 

00 34 

73 35 

-25.3 

-26.8 

-28.3 

-29.8 

-31.3 

-32.8 

-34.3 

-35.8 

-37.3 

-38.8 

-40.3 

-41.8 

-43.3 

ISHEET 3 

' I HORIZONTAL ' •VERTICAL 
I I 
I NAD83 I NAVl:ll8' ' 

iii . .. 
tt .. ... ~ 

REMARKS o., C 
~ mo z 

9 
SPTSampler 16 

7 

11 

SPTSempler 11 
20 ,-

9 

12 
,-

SPTSempler 14 
18 

4 

6 

SPTSempler 6 
12 ,-

6 

5 ,-

SPTSempler 7 
14 

7 

7 

SPTSempler 11 
16 ,-

5 

6 
,-

SPTSempler 8 
17 

9 

10 

SPTSempler 12 
19 ,_ 

7 

5 
,-

SPTSempler 5 
11 

6 

11 

SPTSampler 11 
22 ,-

11 

10 
,-

SPTSempler 11 
18 

7 

8 

SPTSampler 10 
20 -

10 

8 ,-

SPTSampler 7 
10 

3 

1 
SPTSampler 

0 

(Cmlinued)SAJ FORM 1836-A 
JUN02 



C 

4 

DRILLING LOG (Cont. Sheet) 

PROJECT 

CERP Everglaldes Agricultural Area Reservoirs 

LOCATION COOfllDINATES 

X=751,'il32. 

DEPTHELEV. 

-

,-

-

,-

-

... 
,-

,-

.... 

-53.3 64.0 

-54.3 65.0 

,-

.... 

,-

-58.5 '""69.2 

-59.0 69.7 

-

-

-

-62.3 73.0 

-

Y=774,446 
Cl 
z 
Ill., 
Ill... ...... . .... . ... 

·····.... ..... ...... 
·····............... 
·····.............. . ...... ........... 
·····.... . .... ...... 
·····........... . . .. .. 

.. ............... 
·····.... ........... 
·····.... . ...... . . .. 
·····.... . 

............ ... 
·····.... .... 

SAJ FORM 1836-A 

CLASSIFICATION OF MATERIALS 

55 

-

-

-

60 

-

-

-

- 6.5 

-

-

- 70 

-

-

-

75 

'-At El. -50.3 Ft, some fine gravel-sized shell 

SAND, poorly-graded with clay, mostly 
fine-grained quartz, little coral, trace silt trace 
phosphate, grey (SP-SC) 
SAND, poorly-graded, mostly angular fine to 
medum-grained shell, some fine-grained quartz, 
trace silt, trace phosphate, grey (SP) 

SAND, dayey, mostly fine-grained sandstone, 
!nTlP. sl"IP-11 f~f'\ 

J 

Limestone, fine-grained, some fine to coarse 
grained limestone sand, grey 

SAND, poorly-graded, mostly fine to 
coarse-grained quartz, some fine to coarse-grained 
shell, few fine gravel-sized sandstone, trace 
phosphate, grey (SP) 

Boring Designation CP02-EAARS-CB-0003 
INSTALLATION ISHEET 4 

Jacksonville Disbict OF 10 SHEETS 

COORDINATE SYSTEM/DATUM ' I HORIZONTAL ' •VERTICAL 
I I 

Slate Plane, FLE I NAD83 I NAVC68' ' 
ELEVATION TOP OF BORING 

10.7 Ft. 

a:111 iii. 
0-' RQD it:L% REMARKS o.,>C:1,REC. 86 ....O,c mo1111 

. SPTSarrl)ler 73 35 4 

6 

-44.8 

SPTSarl)ler 6 

-46.3 

00 36 

7 

7 

87 SPTSarl)ler 13 

-47.8 

37 

10 

11 

113 38 SPT Sarr1)ler 14 

-49.3 5 

7 

67 SPT Sarr1)ler 16 

-50.8 

39 

7 

13 

SPTSarl)ler 13 

-52.3 

53 40 

15 

22 

93 SPT Sarr1)ler 31 

-53.8 

41 

17 

17 

fr! 42 SPT Sarr1)ler 9 

-55.3 7 

4 

67 SPT&rrper 4 

-56.8 

43 

7 

6 

100 44 SPT Sarr1)ler 8 

-58.3 3 

22 

100 SPT Sarr1)ler 24 

-59.8 

45 

13 

13 

100 SPTSarl)ler 13 

11 

46 

-61.3 

12 

107 SPT Sarr1)ler 13 

-62.8 

47 

15 

13 

100 SPT Sar1)ler 13 

-64.3 

48 

11 

(Continued) 

Ill 
~ ... 
~ 

'31 

JUN02 

13 

23 

19 

23 

28 

48 

16 

11 

11 

24 

28 

24 



Boring Designation CP02-EMRS-CB-0003 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 
'SHEET 5 

OF 10 SHEETS 

PROJECT 

CERP Everglades Agria.dtural Area Reservoirs 
COORDINATE SYSTEM/DATUM 

Stale Plane, FLE 

I I 

: HORIZONTAL 1 VERTICAL 
I 

I NAD83 I NA\/008I I 

LOCATION COOFIIDINATES 

X = 757,'im Y=n4,446 

ELEVATION TOP OF BORING 

10.7 Ft. 

ELEV. DEPTH 

0 
z 
w 
C, 
w... 

CLASSIFICATION OF MATERIALS % 
REC. 

a=w 
0-' 
><II. 
0:IE 
11:l'! 

RQD

86 
iii. w 

::::i11:t ... 
REMARKS o.,... . mo ~ z 

.... 

.... . . . .... . ... 
·····... 

93 49 

-65.8 

-67.3 

10 

SPfSa-npler 8 

8 

9 

SPfSanl)ler 14 

10 

16 

24 

-

-
r-

. . .... . ..... 
·····..... 

87 50 

.... 

.... 

...... . ... 
·····.... . ... 

00 51 

-68.8 

-70.3 

12 

SPfSa,l)ler 14 

11 

15 

SPf Sa,l)ler 17 

12 

25 

29 

-

.... 

.... 

... .... 

.... . 
. . .......... 

67 52 

-71.3 82.0 

····· I•.. 0 ..... .. r--,.SAND, poorly-graded, mostly shell (SP) 
100 53 

-71.8 

10 

SPf Sanl)ler 10 

12 
22 -

.... 

-

·····.... . ...... . . .. ....... 
93 54 

-73.3 

11 

SPf Sa,l)ler 20 

14 
34 

-

.... 

... .. ..... . . 

. . I•> ... 
00 55 

-74.8 

-76.3 

20 

SPf Sa,l)ler 25 

14 

14 

SPf Sanl)ler 17 

13 

39 

30 

-
-75.8 

-
86.5 

... . . .. 
····· -

93 56 

- SAND, poorly-graded, mostly fine to 

-

;:;:: 
=:-= ~ =... 
·····...., 
:·,·: 

medium-grained quartz, little shell, trace phosphate, 
gf1'j (SP) 

100 57 

-n.8 

11 

SPf Sa,l)ler 12 

8 
20 -

-

-

.,... 
····· :::::...., 
:·,·:.,... 

100 58 

-79.3 

8 

SPf Sa,l)ler 7 

6 
13 

-

-80.4 -91.1 

····· :::::.... , 
::.:·: 100 59 

-80.8 

-82.3 

4 

SPfSanl)ler 5 

11 

7 

SPf Sa,l)ler 10 

19 

16 

29 

-

-

SAND, poorly-graded with clay, mostly fine to 

-81.3 92.0 ::] 
........ ...
'. .·····....... ..... 
·····.... . 

medium-grained quartz, little clay, little shell, 1race 
ohosohate nrRV <SP-SC\ 

67 00 

-... 
.... 

SAND, poorly-graded, mostly fine to 
coarse-grained quartz, little shell, 1race fine 
gravel-sized sandstone, trace phosphate, grey 
(SP) 

40 61 

-83.8 

4 

SPf Sa-npler 5 

17 
22 -

67 62 SPf Sanl)ler 12 

75 

- 00 

-85 

90 

95
(c:ontinued)SAJ FORM 1836-A 

JUN02 



Boring Designation CP02-EMRS-CB-0003 

(~' 
' 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Everglades Agricultural Area Reservoirs S1a1e Plane, FLE 

LOCATION COOl'IIDINATES ELEVATION TOP OF BORING 

X=751,002. Y=774,446 10.7 Ft 
Cl 
z 
IllELEV. DEPTH 

" 
CLASSIFICATION OF MATERIALS 

Ill.., 
.............- .. 
·····.... . ... ...- ....... 
·····.... . - ...... . . .. 

' "'-At El. -87 .9 Ft., trace clay-88.3 99.0 
.... 

-
-89.8 100.5 -.... .- ....... ... 

·····- ........... . . 
-92.3 103.0 .. 

- . 
-94.3 105.0 

-
,-

-
,-

,-

-100.3 111.0 

,-

-101.8 112.5 

-

-103.3 114.0 .... . .....
' .. 

Limestone, fine-grained, some fine to coarse 
grained sand. little shell, trace phosphate, grey 

SAND, poor1y-graded, mostly fine to 
coarse-grained quartz, some shell, trace sill, trace 
fine gravel-sized sandstone, grey (SP) 

OF 10 SHEETS 

SAND, poor1y-graded with silt, mostly fine-grained 
quartz, trace clay, trace sandstone, trace 
phosrjlale, grey (SP-SM) 

SAND, dayey, mostly fine-grained sand, some 
shell, little clay, few fine gravel-sized sandstone, 
trace phosphate, grey (SC) 

SAND, poor1y-graded with clay, mostly 
fine-grained quartz, some shell, trace day, trace 
phosphate, grey (SP-SC) 

SAND, dayey, mostly fine-grained quartz, little 
day, few shell, trace phosphate, grey (SC) 

SAND, poor1y-graded, mostly fine-grained quartz, 
trace sill, trace shell, grey (SP) 

111:111 
0-' RQD% II, 

REC. ><2 BROc 
1111 

o1 62 

100 63 

93 64 

fJ1 6.5 

100 66 

o1 o1 

100 68 

100 69 

100 70 

100 71 

100 72 

100 73 

100 74 

o1 75 

-85.3 

-86.8 

-88.3 

-89.8 

-91.3 

-92.8 

-94.3 

-95.8 

-97.3 

-98.8 

-100.3 

-101.8 

-103.3 

'SHEET 6 

' 
I 

' ' 

iii· Ill 

it: ::,..,
REMARKS o., C.., . ~ aiQ z 

11 
SPTSampler 

12 
23 

12 

SPTSampler 13 
26 ,-

13 

13 ,-

SPTSampler 17 
34 

17 

12 

SPTSampler 10 
22 ,-

12 

10 
,-

SPTSampler 10 
23 

13 

11 

SPTSampler 11 
22 ,-

11 

9 
,-

SPTSampler 14 
26 

12 

12 

SPTSampler 14 
31 ,-

17 

11 
,-

SPT Sampler 9 
19 

10 

10 

SPTSampler 12 
34 ,-

22 

10 
,-

SPTSampler 14 
41 

27 

' I HORIZONTAL :VERTICAL 
I NAD83 I NA\/008 

11 

SPTSampler 9 
21 ,-

12 

17 
,-

SPTSampler 15 
49 

34 

8 
SPTSampler 

27 

(Conlinued) 

95 

100 

105 

110 

115 
SAJ FORM 1836-A 
JUN02 



Boring Designation CP02-EMRS-CB-0003 

115 

120 

C) 

125 

130 

135 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Everglades Agiculb.Jral Area Reservoirs S1ate Plane, FLE 

LOCATION COORDINATES ELEVATION TOP OF BORING 

X=757,'im Y=774,446 10.7 Ft. 
Cl 
z 
IllELEV. DEPTH CII CLASSIFICATION OF MATERIALS 
Ill... 

' ..... . .... . . - .. 
····· ' ....... 

- . . ..... 
····· 

-107.3 118.0 ' .... 
SAND, poorly-graded with clay, mostly 
fine-grained quartz, little shell, trace clay, trace 
sandstone, trace phosphate, grey (SP-SC)

- . . 
- . 

-110.3 121.0 . 
... SAND, poorly-graded, mostly fine-grained quartz,.. 

trace silt, trace shell, trace phosphate, trace... 

OF 10 SHEETS 

.. sandstone, grey (SP).. .- .. 
-111.8 122.5 .•.•.· 

.- SAND, poorly-graded with clay, mostly 
- fine-grained quartz, little clay, trace shell, trace 

phosphate, trace sandstone, grey (SP-SC) 

- ' 

-114.3 125.0 
Sandstone, fine-grained, some shell, trace . 
phosphate, trace sand, grey..- .. ·.: 

. ' . - .. 
~ ·.: 

. ' - .. 
~ ·.: 

- . ' . 
.. 

, ~At El. -118.8 Ft., liWe clay- .. . 
.. - .. ·.: 
.. 

- .. 
Iii·.: 
.. 

- ~ 
. 

~ .. .. 
- .. . 

.. 
.. 

11:111 
0-' RQD% II, 

REC. ><:& 811oc men 

o1 75 -104.8 SPTSampler 39 

73 76 

-106.3 

100 77 

-107.8 

100 78 

-109.3 

f!l 79 

-110.8 

100 00 

-112.3 

21 

100 81 

-113.8 

100 82 

-115.3 

100 83 

-116.8 

100 84 

-118.3 

93 85 

-119.8 

100 86 

-121.3 

100 87 

-122.8 

53 88 

-124.3 

ISHEET 7 

' ' : HORIZONTAL : VERTICAL 
I NAD83 I NAVI:ll8' ' 

ii . Ill 

iii: ::,... 
REMARKS o., C.... ~mc:t z 

00 

18 -
SPTSarper 30 

68 
38 

22 

SPTSarper 29 
50 -

17 -
SPTSarper 18 

33 
15 

13 

SPTSarper 13 
22 -

9 

13 -
SPTSarper 14 

39 
25 

17 

SPTSampler 10 
23 -

13 

12 -
SPTSarper 16 

35 
19 

13 

SPTSarper 11 
22 -

11 

5 -
SPTSarper 17 

41 
24 

7 

SPTSarper 15 
33 -

18 

15 -SPTSar1Ef" 19 
41 

22 

15 

SPTSarper 15 
34 -

19 

17 .... 
SPTSarper 24 

49 
25 

(Cmlinued)SAJ FORM 1836-A 
JUN02 



Boring Designation CP02-EAARS-CB-0003 

135 

(. 

150 

155 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 
ISHEET 8 

OF 10 SHEETS 

' ' PROJECT COORDINATE SYSTEM/DATUM I HORIZONTAL : VERTICAL 
I 

CERP Everglades Agricultural Area Reservoirs State Plane, FLE I NAD83 I NAVD88' ' 
LOCATION COORDINATES ELEVATION TOP OF BORING 

X=757,932. Y=774,446 10.7 Ft. 

Cl a:w iii· w 
z 0-' RQD ~t: :, 
w % .. ... 

ELEV. DEPTH CLASSIFICATION OF MATERIALS >e:;; BR REMARKS o., ClCl REC. Oc( .... ~w m=... mu, z 
• , ~At El. -124.3 Ft., some fine sand 18 
.. 100 89 SPTSampler 17 - ~ .. 32 -~ .. 

-125.8 15.. 
17 

- .. -; ·.: 93 00 SPTSampler 28 
52.. -127.3 24 - .. 24 

; ·.: 
93 91 SPTSampler 24 

- . ~ 43 --128.8 19 .. 
; ·.: 3 

- ... 140.. 80 92 SPTSampler 21. 
40 .. 

-130.3 19 - ; ·.: 
17 

. ' 
93 93 SPTSampler 16 

- .. - 39 ... 
; ·.: -131.8 23 

. ' 14 - -.. 100 94 SPTSampler 33 
; ·.: - 71 

-133.3 38 - . ' 
16 

~ .. 
; ·.: 100 95 SPTSampler 20 

- - 52 -145 
. ' -134.8 32 

~ .. 7 - -.. 
100 96 SPTSampler 35 

. ' 67 
-136.3 32 

- .. 
ii ·.: 22 

. ' 73 97 SPTSampler 28 - 54 -.. -137.8 26 
~ ·.: 

21 
- . ' ... 

80 98 SPTSampler 17 .. 35 
; ·.: -139.3 18 

-
. ' 19 

~ 
~ .. 93 99 SPTSampler 17 - 37,...... 

20-140.8.. 
13 

- ~ .. -.. 93 100 SPTSampler 24 
46 

. ' -142.3 22- .. 18 
~ ·.: 

100 101 SPTSampler 24 
t- . ' 49 -

-143.8 25 .. 
.' 100 102 SPTSampler 19.. 

(Continued)SAJ FORM 1836-A 
JUN02 



Boring Designation CP02-EMRS-CB-0003 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Everglades Agricultural Area Reservoirs State Plane, FLE 

LOCATION COORDINATES ELEVATION TOP OF BORING 

X = 7'51,'J.Q Y=774,446 10.7 Ft. 
Q 
z 
wELEV. DEPTH 

" 
CLASSIFICATION OF MATERIALS 

w ... 
.. 
.. 

..... 
·.:t\...At El.-145.3 Ft., little brown silt .. 

..... .. 
.. 

. ' 
..... 

--E 
~ ·.: 

..... . . 
~ .. 

~ ·.:- .. 
.. 

..... ~ ·.: 
.. 

I- .. 
~ ·.: 
.. 

I- .. 
~ ·.: 

I- .. 
.. 

~ ·.:- .. 
.. 

I- ~ ·.: 
. ' 

,_ .. 
-156.8 167.5 .. 
-157.3 168.0 

,_ 

..... 

-160.3 171.0 

I-

-161.8 172.5 

I-

-
-164.3 175.0 

SAND, clayey, mostly fine-grained quartz, some 
day, some shell, trace phosphate, light brown
sc:1 

SAND, silty, mostly fine-grained quartz, trace fine 
gravel-sized sandstone, trace phosphate, light 
lroM7 (SM) 

SAND, poorly-graded with clay, mostly 
fine-grained quartz, trace clay, trace silt, trace 
phosphate, grey brown (SP-SC) 

SAND, clayey, mostly fine gravel-sized quartz, 
little day, trace silt, trace shell, grey (SC) 

I 

OF 10 SHEETS 

a:w 
0-' RQD% .. 

REC. x::;; OR 
Oct: UD 
111111 

100 102 

100 103 

100 104 

100 105 

100 106 

80 107 

100 108 

100 109 

100 110 

100 111 

100 112 

100 113 

80 114 

100 115 

-145.3 

-146.8 

-148.3 

-149.8 

-151.3 

-152.8 

-154.3 

-155.8 

-157.3 

-158.8 

-160.3 

-161.8 

-163.3 

ISHEET 9 

' ' I HORIZONTAL : VERTICAL 
I 
I NAD83 I NAVD88' ' 

iii. w 
:1:t: :::,... 

REMARKS o., cc.... =!'1110 z 

19 
SPTSampler 

15 
34 

18 

SPTSampler 15 
30 -

15 

19 
I-

SPTSampler 16 
29 

13 

18 

SPTSampler 13 
34 ..... 

21 

20 -
SPf Sampler 27 

51 
24 

14 

SPfSampler 25 
54 I-

29 

16 -SPf Sampler 18 
37 

19 

13 

SPTSampler 4 
19 -

15 

17 
I-

SPTSampler 31 
74 

43 

15 

SPf Sampler 18 
37 ,_ 

19 

17 -
SPfSampler 22 

59 
37 

28 

SPf Sampler 43 
84 ,_ 

41 

15 -
SPf Sampler 29 

72 
43 

10 
SPTSampler 

16 

155 

160 

( 

165 

170 

175
(Continued)SAJ FORM 1836-A 

JUN02 



DRILLING LOG (Cont. Sheet) 

PROJECT 

CERP Everglades Agrirultural Pres. Reseivoirs 

LOCATION COOFIIDINATES 

X = 757,'J32. Y =774,446 

ELEV. DEPTH 

-

-166.3 177.0 

-167.3 178.0 

-

-169.3 180.0 

-

-

-

-

-

-
,-

-
,-

,-

-

-

-

SAJ FORM 1836-A 
JUN02 

Cl 
z 
Ill 

Ill " ... 
CLASSIFICATION OF MATERIALS 

Sandstone, fine-gained, grey 

SAND, silty, mostly fine-grained quartz, little silt, 
few fine gravel-sized sandstone, trace day, light 
bOM1 (SM) 
SAND, clayey, mostly fine-grained quartz, little 
day, trace shell, trace phosphate, light grey (SC) 

NOlES: 

1. Soils are field visually classified in accordance 
with the Unified Soils aassification System. 

2. Laboratoly Testing Results 

SAlltA...E I..ABOOATCRY 
ID a.ASSIFICATION 

117 177.0/178.5 

"Lab visual dassification based on gradation 
rurve. No Atterberg limits. 

3. Additional Laboratory Testing 

117 1111oisture Content 

Boring Designation CP02-EMRSCB-0003 
INSTALLATION ISHEET 10 

Jacksonville District OF 10 SHEETS 

' ' COORDINATE SYSTEM/DATUM : HORIZONTAL : VERTICAL 

Sta1e Plane, FLE : NAD83 : NAVD88 

ELEVATION TOP OF BORING 

10.7 Ft. 

111111 iii. 
0-' RQD% II, r:t:REMARKSREC. ><::& O,n
O,c 8R .... 

111C>aun 

100 115 -164.8 SPTSampler 20 

10 

93 116 

-166.3 

SPTSampler 16 

15 

22 

100 117 SPTSampler 37 

-167.8 48 

26 

87 118 SPTSampler 47 

-169.3 48 

140# hammer w/30'' drop used with 2JJ sprrt 
spoon (1-3/8" I.D. x 'Z' O.D.). 

Abbreviations: 
DT =Drill Time. 
HP =Hydraulic Pressure. 

Ill 
:::,... 
C 
~ z 

175;jtj 

... 
31 

...85 

,-

95 

180 

~ 

-

... 

-

... 185 

-
... 

,-

... 

,- 100 

,-

... 

,-

... 

195 



Boring Designation CP02-EMRSCB-0009 

{', 
I / 

c~ 

IDIVISION 
DRILLING LOG South Alfantic 

1. PROJECT 

CERP Everglades Agicultural Area Reselvoirs 

Phase 1, Effort 1, Compartment A 
2. BORING DESIGNATION 

3. DRILLING AG>ENCY 

1 LOCATION COORDINATES 
I 
: X=741,707 Y=784,785 

1 CONTRACTOR FILE NO. 

INSTALLATION 

Jacksonville District 
9. SIZE AND TYPE OF BIT See Remarks 
10. COORDINATE SYSTEM/DATUM : HORIZONTAL 

Slate Plane, FLE : NAD83 

ISHEET 1 

OF 4 SHEETS 

:VERTICAL 

: NA\/008 
11. MANUFACTURER"& DESIGNATION OF DRILL O AUTO HAMMER 

CME-55 C8J MANUAL HAMMER 

Ardaman S Associates, Inc. : 02-042 12. TOTAL SAMPLES 
: DISTURBED 
I 
I 35 

: UNDISTURBED (UD) 

: 0 
4. NAME OF DR� LLER 13, TOTAL NUMBER CORE BOXES 2 
___J_.R_e_.yome,_______--r-----r-------t 14, ELEVATION GROUND WATER 

5, DIRECTION CtF BORING I DEG. FROM I BEARING 
18] VERTICA�. :VERTICAL : 

D INCLINED : : 

6. THICKNESS C>F OVERBURDEN 5.0 Ft. 

7. DEPTH DRILLED INTO ROCK 14.0 Ft. 

15. DATE BORING 
,STARTED 
I 
I 04-04.()3 

16. ELEVATION TOP OF BORING 10.7 Ft. 
17. TOTAL RECOVERY FOR BORING 52 % 

t----------------------------t 18. SIGNATURE AND TITLE OF INSPECTOR 
8. TOTAL DEPTH OF BORING 60.0Fl 

ELEV. DEPT... 

10.7 0.0 

a 
z 
w 
It 
w... 

CLASSIFICATION OF MATERIALS 

FILL, gravelly, mixture of fine gravel size 
limestone, ooarse grained limestone sand and sill, 

% 
REC. 

47 

K. Sandhu, CMI Engineer 
a=w0i RQD 

~~ BR 
11111 

REMARKS 

10.7 

1 RCV 

1 COMPLETED 
I 
I 04-00-03 

iii. 
r:t: o.,.... 
,ao 

31 

16 

w 
:::,... 
C 
~ z 

- dry,brcMnl 
47 

27 -

-

7.7 3.0 

-

5.7 5.0 

-
4.1 6.6 

-
-

1.4 -9.3 

"-At El. 8.2 Ft, lens of dark brown fine grained sand 

"' ""Limestone, hard, slightly weathered, aphanitic, 

' thick, porous, light brown 
i 
; 
~ }};'. Sandstone, soft, moderately weathered, 

_i..~- mediul"Tli;lrained, thin, porous, liWe shell, gray 
=Ii,~
ijj-'='i
l·1t.);
_i..~­
=!i.~
ijj-'='i{fx 

40 

40 

120 

59 

2 RCV 
40 

3 RCV 
40 

RCV 
5 14 

9.2 

7.7 

6.2 

5.7 

1.4 

SPTSarrper 

SPT San1)ler 

4 X 5-1/2'' Diamond Set Bil 
DT= 15rnils 
HP= 100 psi 

11 

7 ..... 
6 

12 
6 

4 

11 
25 ..... 

14 

28 

50/1 ''/0.0' 

..... 

,-

..... 

,-

0 

5 

-
Limestone, soft, moderately weathered, 
mediul"Tli;lrained, thin, porous, some shell, gray 

RCV 4 x 5-1/2'' Diamond Set Bit 
1-1 _ 14--l-,!:s5~11~x~0--1-____:0::,:;.7:._____5::;.:.:;m::.:ins:i,..:;100::::..cnsi::::·~----1-----1- 10 

-
-

-

-

44 7 RCV 
27 

4 x 5-1/2'' Diamond Set 8~ 
DT=24mins 
HP= 100 psi 

..... 

,-

..... 

,-

....__ _._____.._....._______________...._....1,_...._....1,_-4=·3___________.....,L_ _,__15 

SAJ FORM 1836 (Continued) 
JUN02 



Boring Designation CP02-EAARSCB-0009 

15 

20 

25 

30 

35 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Everglades Agia.lllural Area Reservoirs State Plane, FLE 

LOCATION COORDINATES ELEVATION TOP OF BORING 

X=741,707 Y=784,785 10.7 Ft. 
a 
z 

ELEV. DEPTH Ill CLASSIFICATION OF MATERIALSC, 
Ill... 

-5.3 16.0 
g 

,, Sandstone, soft, moderately weathered,J!. medium-grained, some shell, some silt, little sand, 

I (Jey-
~ - i;i
f j 

- :t!,. i 
~ - t!,. i 

- ~ 

ti·i-
::i; 

f~-
~ 

- ~ 

' ! 
: ~- ~ 

!- r.

~-!-~1- ;i; 

~-I-

OF 4 SHEETS 

I·- . 

- ·!,. i 
- ~ 

·1·.. 

- ~-
~ 

·1-
::i; 

-~- FI~ 

-At El. -15.3 Ft., 1race phosphate 

i'-At El. -18.3 Ft., few phosphate 

~Ill 
0-' RQD% II. BBREC. ><:I!
Oc 
lllft:I 

RCO00 8 00 

-
80)( 

1 

RCO80 ~ 62 
2 

47 10 RCO 
47 

47 11 RCO 
47 

RCOZ1 12 Z1 

RCO00 13 00 

47 14 RCO 
47 

RCO00 15 00 

RCO50 16 50 

RCO45 17 45 

RCOZ1 18 Z1 

47 19 

-5.3 

-9.3 

-10.8 

-12.3 

-13.8 

-15.3 

-16.8 

-18.3 

-20.3 

-22.3 

-23.8 

ISHEET 2 

I I 

I I 

iii· Ill 

•t: :::, 
REMARKS o., C 

6 

: HORIZONTAL : VERTICAL 
I NAD83 I NAVDB8 

... .... ~1110 z 

20 
SPTSanl)ler 

14 
50/'Z'/OJJ 

-
4 x 5-1/2'' Diamond Set Bit 

DT=44mins -
HP= 100 psi 

-

9 

SPTSanl)ler 8 
17 -

9 

7 -
SPTSanl)ler 6 

12 

8 

SPTSarr(:ller 9 
19 -

10 

7 -
SPTSampler 8 

18 
10 

8 

SPTSampler 9 
18 -

9 

7 -
SPT San1)ler 8 

18 
10 

7 

7 
SPT San1)ler 15 -

8 

6 

7 
SPTSanl)ler 14 -

7 

7 

7 

SPTSampler 5 
11 -6 

SPT San1)ler 6 

SAJ FORM 1836-A (Qx-dinued) 
JUN02 



c/ 

\_) 
55 

Boring Designation CP02-EMRS-CB-0009 

DRILLINCl LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 
ISHEET 3 

OF 4 SHEETS 

' ' PROJECT COORDINATE SYSTEM/DATUM : HORIZONTAL : VERTICAL 

CERP Everglad :lS Agriwltural Area Reservoirs Slate Plane, FLE I NAD83 I NAVlllB' ' 
LOCATION COORI IHATES ELEVATION TOP OF BORING 

X=741,707 =784,785 10.7Ft. 
a a=w iii· Ill 
z 0-' RQD tt: :, 
Ill % )(D, 

... 
ELEV, DEPTH C, CLASSIFICATION OF MATERIALS REC. 0::E 811 REMARKS o., ~Ill ... . ... -~ ... z 

3.5.. 
RCO 5. 

47 19 SPfSarrper 10 .. 47 -25.3 5- b •. 
~ .. 5 

. ' RCO27 20 
27 

SPfSarrper 4 - .. 8 ,-
b., -26.8 4 
~ .. 

. ' 4- RCO 
.... .. 33 21 SPfSarrper 3 

~ .. 33 6 
~ .. 

-28.3 3 .... . . 
4 

40 

.. 
RCO ~ ·.: 20 22 SPfSampler 4- 20 8 .... .. -29.8 4 

.. 4 .... ; ·.: RCO 
,-

20 23 SPf&mpler 4 
. ' 20 9 

-31.3 5- .. 
; ·.: 5 

.. 33 24 RCO SPf&mpler 10- 33 16 -.. r--,.From El. -32.4 to -32.8 Fl, lens of gravel size -32.8 6; .• : sandstone 
8 - .. -. 

40 25 RCO SPfSarrper 9 .. 33 18 

45
.. -34.3 9 - . ' 6. 

.. 67 26 RCO SPfSarrper 5- b ·.: 67 15 -
-35.8 10.. . 

9 
- .. 

RCO -
b ·.: 53 27 SPf&mpler 7 

53 13.. -37.3 6.- .. 9 
b ·.: 

40 28 RCO SPf&mpler 7 
- .. 40 14 -. 

7-38.8.. 
~ ·.: 6 - RCO -.. 87 29 SPf&mpler 5

87 8 .. 
-40.3 3 - ; . 

• : r'\..From El. -40.3 to -41.8 Ft., some gravel size 5.. sandstone. 
73 30 RCO SPf&mpler 4 - .. 73 7 -~ ·.: -41.8 3 

.. 2 .... 
RCO -.. 00 31 SPfSarrper 1 

,- 00 3.. 
2-43.3 54.0 -43.3 

. SAND, poorly-graded with silt, mostly fine-grained 
RCO 3 

quartz, little shell, little silt, trace phosphate, trace 40 32 40 
SPf&mpler. fine gravel-sized sandstone, green gray (SP-SM) 4

' 
(Continued)SAJ FORM 11136-A 

JUN02 



Boring Designation CP02-EMRS-CB-0009 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 
ISHEET 4 

OF 4 SHEETS 

' ' PROJECT 

CERP Evemlaldes Agricultural Area Reservoirs 

COORDINATE SYSTEM/DATUM 

S1ate Plane, FLE 

: HORIZONTAL :VERTICAL 

: NAD83 : NA\/IllB 

LOCATION COORDINATES 

X=741,707 Y=784,785 

ELEVATION TOP OF BORING 

10.7 Ft 

ELEV. DEPTH 

-49.3 60.0 

-

-

-

-

-

-

-

-

1:1 
z 
Ill 
C, 
Ill... 

SAJFORM1836-A 
JUN02 

CLASSIFICATION OF MATERIALS 

NOTES: 

1. Soils are field visually classified in accordance 
with the Unified Soils Classification System. 

2. Laboratory Testing Results 

S6J'VA.E 
ID 

14 
32 

S,IIJl..fl(£ 1..ABCRATrnY 
IH'TH a..ASSIFICATION 

26.0/27.5 SP-SM' 
54.0/55.5 fM 

"Lab visual dassification based on gradation 
curve. No Atterberg limits. 

3. Additional Laboratory Testing 

14 MoisbJre Content 
14 Specific Gravity 
32 Moisture Content 
32 Specific Gravity 

a:111 
% 

0-' RQD.. 
REC. >C:E BB:;:;i 

40 32 

00 33 ROO 
00 

00 34 ROO 
00 

00 35 ROO 
00 

REMARKS 

-44.8 SPrSanpler 

SPrSampler 

-46.3 

-47.8 

SPr Sanpler 

-49.3 

140# hammer wOO' drop used with 2JJ spit 
spoon (1-3/8" I.D. x 2' O.D.). 

Abbreviations: 
DT=DrillTme. 
HP = Hydraulic Pressure. 

7 

9 

15 

23 

11 

13 

18 

13 

12 

22 

Ill 
::::,... 
C 
~ z 
11 

38 

31 

34 

55 

-

-

-

00 

-

-

-

-

- 65 

-

,... 

-

.... 

.... 70 

.... 

.... 

,... 

.... 

75 



IDIVISION
DRILLINO LOG South Atlantic 

1. PROJECT 

CERP Everglades Agicultural Area Reservoirs 

Phase 1, Effort 1, Compartment A 
2. BORING DES:IGNATION 1 LOCATION COORDINATES 

I 
ICP02-EAA.RS-CB-0011 X=758,046 Y=764,523
' 3. 

4. 

DRILLING AGllENCY 

Ardaman & Associates, Inc. 
NAME OF DR ILLER 

1CONTRACTOR FILE NO. 
I 
I 02-042 

s. 
R. Lockley-

DIRECTION CIF BORING 
rgJvERTIC~L 

O1NCLINEm 

1DEG. FROM 1BEARING 
:VERTICAL I 

I 

'I 'I 

6. THICKNESS OF OVERBURDEN 13.2 Ft. 

7. DEPTH DRIL..ED INTO ROCK 12.8Ft. 

8. TOTAL DEPT'II OF BORING 80.0 Ft. 

ELEV. DEPTH 

10.5 0.0 

.... 

8.5 2.0 

.... 

.... 

-

-

-

-

1.5 9.0 

~ 

-

-
i~-r-,. 
-., i':r. 

,- s &l'lt 

~fi;~c:;jl.i 

.... ~ 

,-

SAJ FORM 18::36 
JUN02 

a 
z 
Ill CLASSIFICATION OF MATERIALSC, 
Ill_, 

FILL, dayey, mostly peat and organic matter, dark 
lroM1 

r--At El. 9.5 Ft., lens of gravel size limestone 

··,:'':r.
&l'lt 
!j;~
;;.:.i~-r-,.
·1;':r.
&l'lt 
fi;~
iil-i 

~-r-,. 
'1;':r.
&l'lt 
!i;~
;;.:.i~-r-,.
·1;':r.
&l'lt 
fi;~ 

FILL, gravelly, mixture of fine gravel size 
limestone and sandstone, trace of silt, shell, 
phosphate and quartz sand, gray 

Sandstone, moderately hard, unweathered, 
fine-grained, porous, litfle shell, trace silt, trace of 
quar1z sand, ligll brt:mn 

Boring Designation CP02-EAARS-CB-0011 
INSTALLATION ISHEET 1 

Jacksonville District OF 5 SHEETS 

9. SIZE AND TYPE OF BIT See Remar1<s 
10. COORDINATE SYSTEM/DATUM : HORIZONTAL :VERTICAL 

Slate Plane, FLE I 
I 

NAD83 I 
I 

NAVlllB 
11. MANUFACTURER'S DESIGNATION OF DRILL D AUTO HAMMER 

CME-65 IX! MANUAL HAMMER 

: DISTURBED : UNDISTURBED (UD) 
12, TOTAL SAMPLES I I 

I I51 0 
13, TOTAL NUMBER CORE BOXES 3 

14. ELEVATION GROUND WATER 

,STARTED 1COMPLETED 
15. DATE BORING I I 

I 04-07-03 I 04-00-03 

16. ELEVATION TOP OF BORING 10.5 Ft. 

17. TOTAL RECOVERY FOR BORING 74% 
18. SIGNATURE AND TITLE OF INSPECTOR 

H. Snyder, CMI Engineer 

ii=w ii·0-' RQD tt:II.% REMARKS o.,><lliREC. _, .811Oc moIDfll 

10.5 

80 1 

73 2 

53 3 

40 4 

13 5 

67 6 

00 7 

20 8 

72 9 

RCD101 
74~ 

2 

SPTSampler 7 

179.0 

14 

SPTSampler 16 

7.5 11 

7 

SPTSampler 5 

6.0 2 

9 

SPTSampler 2 

4.5 3 

4 

SPTSampler 5 

3.0 5 

5 

SPTSampler 6 

91.5 

18 

SPTSampler 20 

0.0 5 

5 

SPTSampler 8 

4-1.5 

1 
SPTSampler 22 

-2.8 ~"Kl?' 

4 x 5-1/2'' Diamond Set Bit 
DT= 15rms 
HP =225 psi 

(QJntinued) 

Ill 
:I_, 
C 
~ z 

0 

24 """ 

.... 
27 

7 .... 

.... 5 

5 

10 -

.... 
15 

25 - 10 

-

22+ -

-

12 

15 



Boring Designation CP02-EMRSCB-0011 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Evernlades Agricultural Nea Reservoirs State Plane, FLE 

LOCATION COORDINATES ELEVATION TOP OF BORING 

X=758,046 Y=764,523 10.5Ft. 

a 
z 
IllELEV. DEPTH C, 
Ill... 

:~;..~-
lt~t-
;t~;- ~,};!
~t•-,• i:I';, :,~~-
lt~t-- ;t~-
~,};!~t•-,• i:I';, 

-7.5 18.0 ]:,~~-

Jj.... 

II:.... 

I.... 
~11.0 21.5 ' .... . .... ......... . 

·····- ..... ... . ...... ... - ·····.... . . . . .... .- .. 
·····.... . 

-15.5 26.0 ... 
'~l'J.};.

h.,.
tij- *;.• J: 
ill;.
h:'·- tij*;.• J: 
ill;.- h:.''tij:r,;. 
,fiJ:- ] ill;. 

1 .t.~,-1o:~a 
~ ;;ij-t,:r,;.- :5 ,fiJ:,

ill'I;,
ht· 

- tij,;.
• 

'-At El. -6.5 Ft., mosfly fine sand and coarse shell 

OF 5 SHEETS 

J: 
ll;. 

*;
,t.~,-- tij.• J: 
ill;.- .t.~,-:~a
llj-t,I~;.J: 

CLASSIFICATION OF MATERIALS 

'"At El. -4.5 Ft., lens of coarse gravel size shell 

Sandstone, moderately hard, urn.vealhered, 
fine-grained, trace quartz sand, trace silt, trace 
~.light broM1 

SAND, poor1y-graded, mos1ly angular fine-grained 
quartz, few shell, trace phosphate, trace silt, gray 
{SP) 

Sandstone, soft, unweathered, medium-gained, 
some fine grained quartz sand, litHe shell, trace 
phosphate, trace silt, gray 

llillll 
0-' RQD% II,
><2 8ftREC. oc men 

101 ~ RCO 
74 

BOX 
.....2... RCO100 11 00 

73 12 

87 13 

fI1 14 

100 15 

7 16 

00 17 

ff! 18 

47 19 

73 20 

73 21 

80 22 

-7.5 

-9.0 

-10.5 

-12.0 

-13.5 

-15.0 

-16.5 

-18.0 

-19.5 

-21.0 

-22.5 

-24.0 

'SHEET 2 

I I 

I I 

iii. Ill 

1t: :I... 
REMARKS o., C.... ~ mo z 

.... 
4 x 5-1/2' Diamond Set Bit 

DT= 15nils 
HP =225 psi 

.... 

4 x 5-1/2' Diamond Set Bit 
DT=2mins -
HP=225osi 

: HORIZONTAL : VERTICAL 
I NAD83 I NA\/lll8 

9 -
SPTSanl)ler 19 

25 
6 

5 

SPT San-per 8 
17 -

9 

7 -
SPT San-per 9 

19 
10 

10 

SPT San-per 18 
36 -

18 

11 -
SPT San-per 11 

22 
11 

10 

SPT San-per 10 
20 .... 

10 

9 .... 
SPT San-per 5 

12 
7 

8 

SPTSarrper 7 
14 .... 

7 

8 .... 
SPT&rrper 8 

17 
9 

8 

SPTSarrper 8 
19 .... 

11 

SPTSaTlpler 11 

15 

20 

(~) 

25 

30 

35 
(CCXJtinuecl)SAJ FORM 1836-A 

JUN02 



Boring Designation CP02-EAARS-CB-0011 

35 

45 

L 
55 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Everglades Agricultural Area Reservoirs Slate Plane, FLE 

LOCATION COORDINATES ELEVATION TOP OF BORING 

X=758,046 Y=764,523 10.5 Ft. 

0 lli:111 z 0-' RQD 
ELEV, DEPTH Ill CLASSIFICATION OF MATERIALS % II, 

8Bel REC. >C:i; 
Ill... 

:,t!,:•
icft. 
;t~-- i-1;,_!;.!
'1:.t•-,- fl;, 
:,t{~
icft.- ;t~:i-1;,_!i.!
'1:.t•-,- fi;.
:,t{~- icft. 
;t~:
i-li•~'1:.t•-,- fi;.- :,t{~
icft,
:,~:
i-li•~'1:.t•-,- - fl;,
:,t{~
icft,:,~-- i-li•~'1:.t•-,- fi;. 
:,t-;_~-
icft. 

,- ;t~:
i-li•~'1:.t•-,- fi;. 
:,t-;_~-- :tft. 
;t~, 
i-1;,~'1:.t•-,- fl;, 

,- :,t~;-

"O 'l''"., ;t~, 
'"i-1; '~£'1:.t•-,- ., - f i;, 
; :,t-;_~-
s icft. 

;t~:,- i-li•.!i-''1:.t•-,
- fl;':,t-;_,:;,
:tft. ,- ;t~:
i.l;!_!i,!'1:.t•-,- fl;,
:,t-;_'(, 

,- :tft,
;t~,
i-1;,_li,i
'1:.t•-,- fl;, 

,- :,t-;_-;,
:tft,:,~-
i-1;,J;i
'1:.t•-,- - fl;, 
:,t-;_~-
:tft. 
;t~:- i-1;,~~t•-,. fl;,
:i-;_,:,
:tft. - ;t~:i.Ji,.!j:
~t•-,- fl;,
:itl• - :tft, 
;t~:i-1; ,Ji:
~t•-,- fl;, 

- :it,:•
:tft, 
;t~:
~~}j: 

oc 
IDfll 

80 22 
-25.5 

OF 5 SHEETS 

93 23 

-27.0 

100 24 

-28.5 

00 25 

-30.0 

80 26 

-31.5 

80 27 

-33.0 

80 28 

-34.5 

67 29 

-36.0 

93 30 

-37.5 

80 31 

-39.0 

33 32 

-40.5 

90 33 
-41.5 

112 33 RCD 
0 -42.3 

00)( 
3 

RCD66 ~ 29 

roox 

ISHEET 3 

I I 

I I 

iii· Ill 

11:t: 
~ 

7 

: HORIZONTAL : VERTICAL 
I NAD83 I NAVD38 

REMARKS 
... 

o., ;.... mo z 

12 
SPTS!rnpler 

13 
25 

7 

SPTSarper 9 
18 

9 

5 

SPTSarper 5 
12 

7 

6 

SPTSan'()ler 8 
15 -40 

7 

SPTSclll)ler 8 
16 

8 

9 

SPTSarper 9 
20 

11 

20 

SPTSan'()ler 7 
16 

9 

10 

SPTSarper 14 
29 

15 

18 

SPTSarper 17 
35 

18 

35 

SPTSarper 49 
83 

-

34 

81 

SPTSarper 54 
128 

74 

61 
SPTSarper 

65 

4 x 5-1/2' Diamond Set Bit 
6 mins, 250 psi 

4 X 5-1/2' Diamond Set Bit 
DT=30nils 
HP= 300 psi 

,-

,-

,-

,-

-

-

-

-

-

-

(Continued)SAJ FORM 1836-A 
JUN02 



0 

Boring Designation CP02-EMRS-CB-0011 

DRILLING LOG (Cont. Sheet) 
INSTALLATION 

Jacksonville District 

PROJECT COORDINATE SYSTEM/DATUM 

CERP Everglades Agrirullural Area Reservoirs State Plane, FLE 

LOCATION COORDINATES ELEVATION TOP OF BORING 

X=758,046 Y=764,523 10.5 Ft. 
a ~w z 0-' RQDw % II.

ELEV. DEPTH CJ CLASSIFICATION OF MATERIALS REC. ><:. OR 
w ... 

:-tl-;• ... t:t. ... ~r!·- ;.I; i~:
~l:•-. 

i:'":'%~'.I:• 
t:t. - ~r!·
;.!ii~:i,'.t:l:•-, 
. i:''
:'%·:1:• - t:t.~M-
)i~: 
. i:''- :'%~1:· 
t:t,
~r!-
;.!ii.Ji,:
i,'.t:l:•-,- . i:'':'%~i-
t:t.
~r!·.... ;.);i_i;:
~l:•·,

i:'':'%{j
t:t.- ~r!: 
;.!ii~
~l:l.
;'%,i.... t:t.~M-
;.!ii~i,t'l:•-. 
. i:'".... :'%j:
t:t.
~'?!·
;.);i_i;J
~l:•··.... . i:''
:'%l~t:t. 
~~-.... ;.!;i.llJ~l:•·· . i:i;. 
:'%l~t:t. 

,- ~~-
;.!;i_l;.ii,'.t:l:•-, 
. i:i:' 
:'%ff::- t:t. 
~~-
;.!ii~i,'.t:l:•-,. i:r;. 

,- :'%t~· 
ttl'.· 
~~-;.I; ,_g
i,'.t:l:•-,,- . i:r;. 
:'%t';· 
tt'·~?-':.... ;.1;,_Jl}
~l:•·· . i:r;.
:'%t;·t:,.

,- ~?-':
;.!ii.Ji;
i,'.t:l:°3:• . i: • 
:'%f~•- t:,.
:t~:~t}Y
i.'.t-i:;r;: 

,- :'%~1·t:,. 
;t~;
~t}!.' 

66 

64 

93 

80 

80 

73 

100 

80 

80 

87 

87 

80 

87 

O,c UD 
alUI 

J 

34 RCD 
29 

-45.8 

35 RCD 
0 

-48.0 

36 

-49.5 

37 

-51.0 

38 

-52.5 

39 

-54.0 

40 

-55.5 

41 

-57.0 

42 

-58.5 

43 

-60.0 

44 

-61.5 

45 

-63.0 

46 

-64.5 

ISHEET 4 

OF 5 SHEETS 

' ' : HORIZONTAL : VERTICAL 
I NAD83 I NAVD88' ' 

iii . w 
~t: :, ... 

REMARKS o., cc.... ~ mo z 

4 x 5-1/2'' Diamond Set Bit 
DT=30mils 
HP= 300 psi 

4 x 5-1/2'' Diamond Set Bit 
DT=2mins 
HP=250 psi 

6 

SPf Sampler 7 
13 

6 

15 

SPf Sampler 21 
37 

16 

17 

SPf Sampler 16 
31 

15 

14 

SPf Sampler 13 
25 

12 

11 

SPf Sampler 13 
23 

10 

12 

SPf Sampler 14 
31 

17 

16 

SPfSampler 20 
39 

19 

21 

SPf Sampler 26 
50 

24 

23 

SPf Sampler 24 
49 

25 

20 

SPf Sampler 22 
39 

17 

21 

SPf Sampler 18 
34 

16 

55 

-
-

-
-

00 

-

-

-

- 65 

-

-

~ 70 

~ 

,-

-
75 

(Cbntinued)SAJ FORM 1836-A 
JUN02 



Boring Designation CP02-EAAR&CB-0011 

75 

80 

( 

85 

00 

INSTALLATION 
DRILLING LOG (Cont. Sheet) Jacksonville District 

ISHEET 5 
OF 5 SHEETS 

' ' PROJECT COORDINATE SYSTEM/DATUM I HORIZONTAL : VERTICAL 

CERP Everglades Agricultural Area Reservoirs State Plane, FLE 

LOCATION COORDINATES ELEVATION TOP OF BORING 

X=758,046 Y=764,523 10.5 Ft. 
Q 
z 

ELEV. DEPTH w 
1:1 
w... 

:J;!,:,
:i:t. 
~~-,_ i-Hlii;.,tl:i,
;,1i 

"C :i:t. 
,- a,;,~, 

ii~!_!;- ;.,tl:i,"' . i: ' 
; :J;~'I;•,_ :5 :tt't. 
~~-

~ ~._i;; 
I- ;.,tl:i,- ;,~i: 
I- :i:t, 

~~· 
-69.5 80.0 r~f~ 

-

-

-

-

,_ 

,-. 

,_ 

,-

,_ 

,--

,-

,_ 

,--

-

CLASSIFICATION OF MATERIALS 

NOlES: 

1. Soils are field visually classified in accordance 
with the Unified Soils Classification System. 

2. Laboratory Testing Results 

SAJ'v1Pl.E SANPI..E LABORATORY 
ID DEPTH CLASSIFICATION 

1 0.0/1.5 

3. Additional Laboratory Testing 

1 Moisture Content 
1 Specific Gravity 

111:w 
0-' RQD% )(II. 8BREC. o=-
m: 

80 47 

80 48 

73 49 

100 50 

I 
I NAD83 I NAVD88' ' 

iii.
1:t: 

w 

REMARKS o.,.... C 
me 

16 

SPf Sampler 19 

-66.0 24 

22 

SPfSampler 18 

-67.5 17 

19 

SPTSampler 18 

-69.0 18 

-69.5 SPf Sampler 20 

140# hammer w/30" drop used with 2.a split 
spoon (1-3/8" I.D. x 2" O.D.). 

Abbreviations: 
OT = Dnll Time. 
HP = Hydraulic Pressure. 

:)... 
~ z 

43 ,-. 

,-. 

35 

36 ,-. 

,-. 

,-. 

,-. 

,-. 

,-. 

,_ 

-
,_ 

-
,_ 

,_ 

,_ 

,-. 

,-. 

95 
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20 

10 

0 

-10 

-20 

-JO 

-40 

-50 

-60 

-70 

-80 

F:11991:JF BRDGW1 

DA"TE BY 

BORING NO. CP04-EAARS-CB0066 
N782119.26 £757939.0J 
ELEV 8.J 
DATE 4/14/2004 

~ 
-= 

4 
50=6" 

10 
9 

13 
52 
18 
6 
7 

20 
5/50=5" 

16 
50=1" 

10 
10 
10 
12 
8 

13 
10 
11 

10 
10 

?(:
.•·.:-:-
-:.:-·:. 
.·:-:-:. 
-:.:-·:-.... 

(2) 
(JA) 
(JC) 

(JB) 

(JA) 

(JB) 

(4) 

BOR!Nf, g:;flMINA TED 

DESCRJPTION 

NM= 33 
-200 = 42 

LL= 39 
Pl - 22 

ORG = 3 

NM= 25 
-200 = 12 

REVISIONS 

BORING NO. CP04-EAARS-CB0067 
N778638.59 £757976.89 

BORING NO. CP04-EAARS-CB0068 
N7766J0.20 E758016.85 

BORING NO. CP04-EAARS-CB0069 
N77J62J.87 £758088.04 

ELEV 8.6 
DA TE 4/13/2004 

24 
9 
4 

18/50=3" 
7 
4 

10 
12 

23/50=5· 
15 

5 .-:.:-·:. 
6 .-·:-:-:.: ):): 

.-:.:.·:.
13 .... 

(JB) 

(JA) 

(4) 

BORING TERM/NA TED 
@52' 

DATE BY 

ELEV 10.7 
DA TE 4/6/2004 

~ WOH/50=2~ 
-= 50=1" 

13 
2/50=2" 

27 
12 
8 

17 
31 
21 .. 

13/50=3" 

(2) 
(JA) 

(38) 

(JA) 

52 (4) 
11 -:.:-·:. 

NM= 25 
-200 = 7 

DESCRIPTION 

9 .··.:-:. 

13 -:.:-·:. 
13 .•·.:-:. 
8 -:.:-·:. 

16 .·:-:-:. 

24 -:.:-·:. 
20 .·:-:-:­
JO .... 
18 (38) 

BORING TERM/NA TED 
@52' 

NM = 135 
-200 = 43 

LL= 96 
Pl= 51 

ORG = 68 

ELEV 8.9 
DA TE 4/6/2004 

50=2· 
J 
J 
5 

9/50=5" 
9 

11 
6/50=3· 

8 
11 

50=5" (JA) 

(4)-:.:-·:. 

~~ ?(·: 
1! ?(·: 
5 .•·.:-:. 
7 -:.:-·:. 
9 .··.:-:. 

11 -:.:-·:. 
13 .... 

BORING TERM/NA TED 
@ 52' 

ENGINEER OF RECORD 
WILLIAMS EARTH SCIENCES, INC. 

DANIEL C. HART II, PE 55438 
1900 NW 40th COURT 

POMPANO BEACH, FL 33064 
EB-0006378 

i 

BORING NO. CP04-EAARS-CB0070 
N771141.7J E758151.77 
ELEV 8.7 
DA TE 4/5/2004 

50=13,, 
50=3· 

4 
8 
7 

32 
3 
8 

26 
10 
24 

50=6" 
5 
9 

14 
20 
13 
10 
10 
7 
6 
9 

BORING TERM/NA TED 
@ 52' 

SOUTH FLORIDA 

20 

10 

0 

-10 

-20 

-JO 

-40 

-50 

-60 

-70 

-80 

WATER MANAGEMENT DISTRICT 

COUNTY LOCA 1/0N NO. 

PALM BEACH WEST LINE, 1 OF J 

LEGEND 

(1) = Fill-gray to brown crushed limerock with silt, clay, organics and shell 

(2) = Dark brown organic SILT and clay with some limestone (PT) 

(JA) = Gray. brown, and tan LIMESTONE 

(JB) = Gray to tan silty ta slightly silty calcareous SAND (SM) and 
limestone seams and shell 

(JC) = Dark gray and brown silty SAND to sandy calcareous silt and 
clay with limestone fragments and shell (SM) (ML)(CH)(Marf) 

tJ (4) = Gray. green slightly sllty to silty fine SAND with limestone seams 
and shell (SP-SM)(SM) 

tJ (5) = Gray shelly SANO with limestone (SP) 

GENERAL NOTES 
DRILL AND PENETRATION TESTING WERE PERFORMED IN ACCORDANfE WITH ASTM D 1586. 
NUJIBER TO LEFT OF QORING IND/CA TES BLOWS OF 1 J/8" I.D., 2 0.0. SPLIT-SPOON FOR 
12 OF PENETRATION (UNLESS OTHERWISE NOTED) WITH A 140 LB. HAMMER DROPPED JO INCHES 

THE BORING LOGS SHOWN REPRESENT SUBSURFACE CONDITIONS WITHIN THE BOREHOLE AT THE 

"f/!tfi/Irf:t~u:ff'rlflNw~iRt,f'/Jilfl&iJ/lL?M~f!!t/ffff fftfl~ W/1,JMlf{C:, ~/C/JkAWING. 

REFER TO GEOTECHNICAL REPORT BY WIWAMS EARTH SCIENCES FOR DETAILED BORING INFORMATION. 

CREW CHIEF: DERUBEIS 
DRILL RIG TYPE: CME-45 
HAMMER TYPE: AUTOMATIC 

Numbers to the left of Qorings indicate SPT values for 12• penetration.
(Unless otherwise noted.) 

:g = Water Table 

IOI = Casing used 

NM = % Natural Moisture Content 
-200 = % Passing #200 Sieve 

LL = Liquid Limit 
Pl = Plasticity Index 

ORG = % Organic Content 

GRANULAR MATERIALS-

Relative Density 

Very Loose 
Loose 
Medium or Compact
Dense 
Very Dense 

Consistency 

Very Soft 
Soft 
Firm 
Stiff 
~;!c,stiff 

Safety Hammer 
SPT N-Va/ue 

Blow/Foot 

Less than 4 
4 - 10 
10 - 30 
JO - 50 
Greater than 50 

SIL TS AND CLAYS­

Safety Hammer 
SPT N-Value 

Blow/Foot 

Less than 2 
2-4 
4 - 8 
8 - 15 
15 - 30 
Greater than JO 

Automatic Hammer 
SPT N-Va/ue 

Blow/Foot 

Less than J 
J-7 
7 - 21 
21 - 35 
Greater than 35 

Automatic Hammer 
SPT N-Value 

Blow/Foot 

Less than 
1 - J 
J-6 
6 - 11 
11 - 21 
Greater than 21 

REPORT OF CORE BORINGS 

£AA 

SHEET 
NO. 



       
      

        

LABORATORY TESTING PERFORMED FOR THE PREPARATION OF THE CONCEPTUAL REPORT OF 
GEOTECHNICAL EXPLORATION COMPREHENSIVE EVERGLADES RESTORATION PLAN 
EVERGLADES AGRICULTURAL AREA RESERVOIRS, ARDAMAN & ASSOCIATES, INC. (2003) 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 

6 4 3 2 1½ 1 
3 1 ~ 4 14164 2 3 6 8 10 20 30 40 50 70 100 140 200

100 I I II I I I r-.!.. I I I I I I I I I- i---..a.. 
......,______ 

90 
"' , ..... 

-.--.., 
80 ' ' 70 \ 

~ 
:c \Cl 
iii 60 

\3:: 
>-
Ill \0:: 
w 50 z \ii: 
~ \z 
w 40CJ 

\0:: 
w 
II. 

\30 
\ ~. 

20 

10 

0 
500 100 50 10 5 1 0.5 0.1 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

COARSE I FINE I COARSE MEDIUM FINE 

Sample No. Depth Classification C03 % Gs Org% w. LL PL Pl 

• 111 171.0 to 172.5 Ft. SM() 25.4 

GRADATION CURVES 

HYDROMETER 

0 

10 

20 

30 
~ 
:c 
Cl 
iii 

40 3:: 
>-
Ill 
0:: 
w 

50 Cl) 
0:: 
<C 
0 
CJ 
~ 

60 z 
w 
CJ 
0:: 
w 
II. 

70 

80 

90 

100 
0.05 0.01 0.005 0.001 

SILT OR CLAY 

PROJECT CERP Everglades Agricultural Area Reservoir 

BORING NO. CP02-EAARS-CB-0001 

BORING ELEV. 10.4 Ft., NAVD88 

DATE 9/16/2002 

SAJ FORM 2087 
JUN 02 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
3 1 3

6 4 3 2 1½ 1 i. 2 8 3 4 6 8 10 1416 20 30 40 50 70 100 140 200
100 0I I III I I II I I I I I I I I~II 

•r-. 
90 10" l"r-., 

..__ 
I'--..

80 20
l"1 II... 

............ 
•70 30 ..... i""t .._ f-

f- ::c 
::c (!) 
(!) w\w 60 40 3:: 
3:: >-

Ill>-
Ill 0:: 
0:: 

' w\ rnw 50 50 0::z <u:: \ 0 
f- uz f-\ zu 
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40 60 w0:: uw \ 0::ll. w 
ll.\30 70

\ 
\

20 80 
II 

10 90 

0 100 
500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 

GRAIN SIZE IN MILLIMETERS 

SAND IGRAVEL 
SILT OR CLAYCOBBLES 

COARSE FINE COARSE MEDIUM I FINE 7 
Org% LL PL Pl 

PROJECT CERP Everglades Agricultural Area Reservoir 
Sample No. Depth Classification C03 % Gs w.

• 119 177.0 to 178.5 Ft. 17.4SM () 

BORING NO. CP02-EAARS-CB-0002 

BORING ELEV. 12.0 Ft., NAVD88 

GRADATION CURVES DATE 9/16/2002 

SAJ FORM 2087 
JUN 02 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 

1½ 
3 1 3

6 4 3 2 1 ;i: 2 - 3 4 6 8 10 1416 20 30 40 50 70 100 140 200
100 I II II I T ~.J. II I I I I I I I I I I-.... 
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w z 50 
u:: 
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30 

20 
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500 100 50 10 5 1 0.5 0.1 

GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

COARSE I FINE I COARSE MEDIUM FINE 

Sample No. Depth Classification C03 % Gs Org % w. LL PL Pl 

• 117 177.0 to 178.5 Ft. SP-SM () 17.4 

GRADATION CURVES 

HYDROMETER 
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100 
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SILT OR CLAY 

PROJECT CERP Everglades Agricultural Area Reservoir 

BORING NO. CP02-EAARS-CB-0003 

BORING ELEV. 10.7 Ft., NAVD88 

DATE 9/16/2002 

SAJ FORM 2087 
JUN 02 



(­ -\ 
)\ 

100 

90 

80 

70 

I-:c 
Cl 
iii 60s: 
>-
Ill 
0:: 
w 50z 
i:i: 
I-z 
w 

40u 
0:: 
w 
C. 

30 

20 

10 

0 
500 

Sample No. 

• 99 

U.S. STANDARD SIEVE OPENING IN INCHES 

6 4 3 2 1½ 1 
3 1 3 

3ii 2 8 
I I I I ---- I 

r,., 

"' 

100 50 10 

COBBLES 
I GRAVEL 
I COARSE FINE 

Depth Classification 

157.5 to 159.0 Ft. SM () 

U.S. STANDARD SIEVE NUMBERS 

4 6 8 10 1416 20 30 40 50 70 100 140 200 
I I I I I I I I I I I 
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\ 
I\ 

\ 
\ •, 

Ill 

5 1 0.5 0.1 
GRAIN SIZE IN MILLIMETERS 

I SAND I 
I COARSE MEDIUM FINE I 
CO3 % Gs Org % w. LL PL Pl 

GRADATION CURVES 

0.05 

PROJECT 

BORING NO. 

BORING ELEV, 

DATE 

HYDROMETER 

0.01 0.005 

SILT OR CLAY 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

I-:c 
Cl 
iiis: 
>-
Ill 
0:: 
w 
en 
0:: 
<
0 
u 
I-z 
w 
u 
0:: 
w 
C. 

100 
0.001 

CERP Everglades Agricultural Area Reservoir 

CP02-EAARS-CB-0004 

9.9 Ft., NAVD88 

10/4/2002 

SAJ FORM 2087 
JUN 02 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 

6 3 1½ 
3 1 3

4 2 1 i. 2 - 3 4 6 8 10 1416 20 30 40 50 70 100 140 200 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
I GRAVEL I SAND I 
I COARSE FINE I COARSE MEDIUM I FINE I 

Sample No. Depth Classification C03 % Gs Org % w. LL PL Pl 

• 77 114.0 to 115.5 Ft. 14.9 

III 80 118.5 to 120.0 Ft. 13.1 

GRADATION CURVES 

HYDROMETER 
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SILT OR CLAY 

PROJECT CERP Everglades Agricultural Area Reservoir 

BORING NO. CP02-EAARS-CB-0005 

BORING ELEV. 12.7 Ft., NAVD88 

DATE 9/16/2002 

SAJ FORM 2087 
JUN 02 
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U.S. STANDARD SIEVE OPENING IN INCHES 
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100 50 

COARSE 

GRAVEL 

10 
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5 

COARSE 

1 0.5 
GRAIN SIZE IN MILLIMETERS 

SAND 
MEDIUM I FINE 

0.1 0.05 0.01 0.005 

SILT OR CLAY 

100 
0.001 

Sample No. 

80• 
Depth 

118.5 to 120.0 Ft. 

Classlflcation 

SM() 

CO3 % Go Org% w. 

12.9 

LL PL Pl 
PROJECT CERP Everglades Agricultural Area Reservoir 

BORING NO. CP02-EAARS-CB-0006 

BORING ELEV. 13.2 Ft., NAVD88 

GRADATION CURVES DATE 9/16/2002 

SAJ FORM 2087 
JUN 02 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
I GRAVEL SAND l 
I COARSE I FINE COARSE MEDIUM FINE I 

Sample No. Depth Classification CO3 % Go Org% w. LL PL Pl

• 2 1.5 to 3.0 Ft. SM 2.37 35.3 

IZI 9 18.0 to 19.5 Ft. CL 19.9 25 16 9 

& 11 21.0 to 22.5 Ft. SC-SM 22.3 24 19 5 

* 30 58.5 to 60.0 Ft. SM 2.73 25.3 0 0 NP 

GRADATION CURVES 

HYDROMETER 
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PROJECT CERP Everglades Agricultural Area Reservoir 

BORING NO. CP02-EAARS-CB-0007 

BORING ELEV. 10.4 Ft., NAVD88 

DATE 4/16/2003 

SAJ FORM 2087 
JUN 02 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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3 
II 

I 
I 

4 3 1 3 
2 1 i. 2 - 3 4 6 8 10 1416 20 30 40 50 70 100 140 200 

II I 
~I -.!....._ I I I I I I I I I I I 

..... 
'-i "~ 

=---- ... ' ...__ ~ 
\ --i--,.._r--- •i-.. 

' \ ""-....... ,., "I'\. 
\ "\ ' -

" '\. 
\ I\ 'J ~ 

' ' \ '-i-- I'll ' ' ---. - It- ' ~ \--..... 
~ 

...._ 
\ '-\ !Ir--.~ 

' \'r-. ...... '"II ~ Ilk__ 

~ • -

\ I',:. 

\ 
\ 
~ 

.... 

50 10 5 1 0.5 0.1 0.05 
GRAIN SIZE IN MILLIMETERS 

GRAVEL I SAND 
COARSE I FINE I COARSE MEDIUM FINE 
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CERP Everglades Agricultural Area Reservoir 

CP02-EAARS-CB-0008 

10.1 Ft., NAVD88 

4/22/2003 

SAJ FORM 2087 
JUN 02 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 
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GRAVEL 

COARSE FINE COARSE 

SAND 
MEDIUM I FINE 

SILT OR CLAY 

Sample No. Depth 

14 26.0 to 27.5 Ft. • 
Classification CO3 % 

SP-SM 

Ga Org% w. LL 

2.78 15.8 

PL Pl 
PROJECT CERP Everglades Agricultural Area Reservoir 

Ill 32 54.0 to 55.5 Ft. SM 2.70 20.5 

BORING NO. CP02-EAARS-CB-0009 

BORING ELEV. 10.7 Ft., NAVD88 

GRADATION CURVES DATE 4/22/2003 

SAJ FORM 2087 
JUN 02 

r 
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U.S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 

I GRAVEL I SAND I
COBBLES SILT OR CLAY

I COARSE FINE I COARSE MEDIUM I FINE I 

LL PlSample No. Depth Classification C03 % PLw.Gs

• PROJECT CERP Everglades Agricultural Area Reservoir 
21.68.5 to 10.5 Ft. SM 

Org% 

2.735 

2.68 19.4 

& 28 

24.0 to 25.5 Ft. SP-SMIJI 11 

16.349.5 to 51.0 Ft. SM-SP 2.78 
BORING NO. CP02-EAARS-CB-0010 

BORING ELEV. 10.5 Ft., NAVD88 

GRADATION CURVES DATE 4/22/2003 

SAJ FORM 2087 
JUN02 
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Sample No. Depth Classlflcatlon CO3 % Ga Org% w. LL PL Pl 

• 1 0.0 to 1.5 Ft. SILT, inorganic-H (MH) 2.27 58.0 91 84 7 
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BORING NO. CP02-EAARS-CB-0011 

BORING ELEV. 10.5 Ft., NAVD88 

DATE 4/22/2003 

SAJ FORM 2087 
JUN 02 
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U. S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

COARSE FINE COARSE MEDIUM FINE 

Sample No. Depth Classlficatlon CO3 % o. Org% w. LL PL Pl
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PROJECT 
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SILT OR CLAY 

CERP Everglades Agricultural Area Reservoir 

CP02-EAARS-CB-0012 

16.3 Ft., NAVD88 

4/8/2003 

SAJ FORM 2087 
JUN02 



C n )' ; 

U. S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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I COARSE FINE I COARSE MEDIUM I FINE I 

Sample No. Depth Classificatlon CO3 % G, Org% w. LL PL Pl 

• 5 6.0 to 7.5 Ft. CL 24.0 31 11 20 
PROJECT 

IZI 16 22.5 to 24.0 Ft. SM-SP 18.4 

.... 29 42.0 to 43.5 Ft. SM-SP 16.5 
BORING NO. 

* 34 49.5 to 51.0 Ft. SP-SM 21.0 

BORING ELEV. 

GRADATION CURVES DATE 

HYDROMETER 
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CERP Everglades Agricultural Area Reservoir 

CP02-EAARS-CB-0013 

10.8 Ft., NAVD88 

4/8/2003 

SAJ FORM 2087 
JUN 02 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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C 

CERP - Everglades Agricultural Area Reservoirs (· Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE F ILLED BOLLARD 

CP02-EAARS-MW-0001 
DATE STARTED: 090402 

2.6' DATE FINISHED: 090502 
INSTALLED BY: R. LOCKLEY 
SUPERVISOR: N. SCOTT 

164' y EASTING: 781635.92 
NORTHING: 764245.56 
TOP OF CASING: 13.45' 

166' 

~173.8' 

JOPOFSEAL 

roe OF FILTER 
176' 

1'x4" I.D 
BOTTOM OF WELL 

BOTTOM OF BOREHOLE 

~ 8"� 

File No.: 02-042 

http:764245.56
http:781635.92


CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

CP02-EAARS-MW-0002 
DATE STARTED: 091302 

8.3' DATE FINISHED: 091702 
INSTALLED BY: M. GULICK 
SUPERVISOR: H. SYNDER 

168' EASTING: 736775.00 l y 
NORTHING: 775528.47 
TOP OF CASING: 11.50' 

170' 

T 

181.3' 

TOP OF SEAL 

TOP OF FILTER 
182' 

BOTTOM OF WELL 
BOTTOM OF BOREHOLE 

~ 8"� 

CENTRALIZE 

MP 

File No.: 02-042 

L 

http:775528.47
http:736775.00


CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

175' y 

176' 

'182.3' 

TOP OF SEAL 

TOP OF FILTER 
183' 

BOTTOM OF WELL 
BOTTOM OF BOREHOLE 

CP02-EAARS-MW-0003 
DATE STARTED: 082702 
DATE FINISHED: 082802 
INSTALLED BY: D. GROOVER 
SUPERVISOR: T. HARRISON 
EASTING: 757931.67 
NORTHING: 774446.35 
TOP OF CASING: 10.52' 

~ 8"� 

File No.: 02-042 

http:774446.35
http:757931.67


(~ .. CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

148' y 

149' 

CP02-EAARS-MW-0004 
DATE STARTED: 100302 
DATE FINISHED: 100402 
INSTALLED BY: D. GROOVER 
SUPERVISOR: N. SCOTT 
EASTING: 810299.84 
NORTHING: 743306.33 
TOP OF CASING: 12.98' 

F PORTLAND CEMENT R T 

-161.5' 

TOP OF SEAL 

30# OF 20 30 SILCA S ND SEAL 

TOP OF FILTER 
162' 

BOTTOM OF WELL 
BOTTOM OF BOREHOLE 

~ 8" � 

File No.: 02-042 

http:743306.33
http:810299.84


C 

CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

CP02-EAARS-MW-0005 
DATE STARTED: 091202 
DATE FINISHED: 091302 
INSTALLED BY: D. GROOVER 
SUPERVISOR: T. HARRISON l y EASTING: 694011.07 
NORTHING: 762894.74 
TOP OF CASING: 15.89' 

107' 

109' 

2500# OF PORTLAND CE ENT GROUT 

121.5' 

TOP OF SEAL 

50# OF 20 30 ILCA SAND SEAL 

TOP OF FILTER 
123' 

CENTRALIZERS AT -11 ' -80' -40' 

1'x4" I.D. SCHEDULE 40 PV SUMP 
BOTTOM OF WELL 

BOTTOM OF BOREHOLE 

~ 8"� 

File No.: 02-042 

http:762894.74
http:694011.07


CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

y111' 

113' 

-126.5' 

127' 

JOPOFSEAL 

TOP OF FILTER 

BOTTOM OF WELL 
BOTTOM OF BOREHOLE 

CP02-EAARS-MW-0006 
DATE STARTED: 091302 
DATE FINISHED: 091502 
INSTALLED BY: R. LOCKLEY 
SUPERVISOR: N. SCOTT 
EASTING: 686902.38 
NORTHING: 737355.19 
TOP OF CASING: 16.68' 

1 'x4" I.D. SCHEDULE 40 PVC SUMP 

~ 8"� 

File No.: 02-042 

http:737355.19
http:686902.38


CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE F ILLED BOLLARD 

y62' 

63' 

74.5' 

TOP Of SEAL 

TOP Of FILTER 
76' 

BOTTOM OF WELL 
BOTTOM OF BOREHOLE 

CP02-EAARS-MW-0007 
DATE STARTED: 041403 
DATE FINISHED: 041503 
INSTALLED BY: R. LOCKLEY 
SUPERVISOR: H. SNYDER 
EASTING: 791120.45 
NORTHING: 750710.17 
TOP OF CASING: 13.37' 

375# OF 6/20 SILICA SAND FILTER PACK 

5"x4" I.D. SCHEDULE 40 PVC SUMP 

~ 8"� 

File No.: 02-042 

http:750710.17
http:791120.45


CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

y54' 

55' 

(-
65.5' 

TOP Of SEAL 

TOP Of Ell JER 
67' 

BOTTOM OF WELL 
BOTTOM OF BOREHOLE 

~ 8"� 

CP02-EAARS-MW-0008 
DATE STARTED: 041103 
DATE FINISHED: 041503 
INSTALLED BY: D. GROOVER 
SUPERVISOR: J. SUTTON 
EASTING: 772694.00 
NORTHING: 776923.56 
TOP OF CASING: 12.99' 

3"x4" I.D. SCHEDULE 40 PVC S MP 

File No.: 02-042 

L 

http:776923.56
http:772694.00


C 

CERP -

4" CONCRETE FILLED BOLLARD 

44' 

45' 

55.Y' 

Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

CP02-EAARS-MW-0009 
DATE STARTED: 041703 
DATE FINISHED: 041903 
INSTALLED BY: D. GROOVER 
SUPERVISOR: J. SUTTON 
EASTING: 741706.68 
NORTHING: 784785.27 
TOP OF CASING: 13.46' 

y 

TOP OF SEAL 

TOP OF FILTER 
57' 

BOTTOM OF WELL 
BOTTOM OF BOREHOLE 

~ 8"� 

File No.: 02-042 

http:784785.27
http:741706.68


CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

CP02-EAARS-MW-0010 
DATE STARTED: 041503 
DATE FINISHED: 041603 
INSTALLED BY: D. GROOVER 
SUPERVISOR: J. SUTTON 

60' y EASTING: 760575.24 
NORTHING: 751163.65 
TOP OF CASING: 13.38' 

61' 

71.9' 

JOPOFSEAL 

JOP OF FILTER 
73' 

5"x4" I.D. SCHEDULE 40 PVC SUMP 
BOTTOM OF WELL 

BOTTOM OF BOREHOLE 

~ 8" � 

File No.: 02-042 

http:751163.65
http:760575.24


CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

CP02-EAARS-MW-0011 
DATE STARTED: 041503 

3.4' DATE FINISHED: 041603 
INSTALLED BY: R. LOCKLEY 
SUPERVISOR: H. SYNDER 

68' EASTING: 758045.65 l y 
NORTHING: 764522.95 
TOP OF CASING: 13.66' 

69' 

(~ BO.O' 

JOPOFSEAL 

81' 

BOTTOM OF WELL 
BOTTOM OF BOREHOLE 

~ 8"� 

File No.: 02-042 

http:764522.95
http:758045.65


CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

36' 

37.5' 

"49.0' 

50' 

5.0' 

y 

TOP Of SEAL 

CP02-EAARS-MW-0012 
DATE STARTED: 040403 
DATE FINISHED: 040803 
INSTALLED BY: R. LOCKLEY 
SUPERVISOR: H. SYNDER 
EASTING: 673825.94 
NORTHING: 762960.37 
TOP OF CASING: 19.37' 

-4 ' 

BOTTOM Of WELL 
BOTTOM Of BOREHOLE 

~ 8"� 

File No.: 02-042 

L 

http:762960.37
http:673825.94


CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

CP02-EAARS-MW-0013 
DATE STARTED: 040303 
DATE FINISHED: 040403 
INSTALLED BY: J. RYOME 
SUPERVISOR: P. SANDHU 

20' l y EASTING: 695024.37 
NORTHING: 744559.80 
TOP OF CASING: 13.76' 

21' 

32.2' 

IOP OF SEAL 

50# OF 20/30 SIL A S ND SEAL 

33' 

ILICA SAND FILTER PACK 

BOTTOM OF WELL 
BOTTOM OF BOREHOLE 

CENTRALIZ 

4"x4" I.D. HEDULE 40 PVC SUMP 

~ 8"� 

File No.: 02-042 

http:744559.80
http:695024.37


CERP - Everglades Agricultural Area Reservoirs 
Monitoring Well 

LOCKABLE PROTECTIVE CASING 
PAINTED YELLOW 

4" CONCRETE FILLED BOLLARD 

38' y 

39' 

CP02-EAARS-MW-0014 
DATE STARTED: 040203 
DATE FINISHED: 040303 
INSTALLED BY: R. LOCKLEY 
SUPERVISOR: H. SYNDER 
EASTING: 686492.71 
NORTHING: 752500.91 
TOP OF CASING: 17.57' 

1200# OF PORTLAND CEMENT ROUT 

50.0' 

TOP OF SEAL 

50# OF 20 30 SILCA S ND SEAL 

TOP OF FILTER 
51' 

CENTRALIZE AT -1 ' -45' 

BOTTOM OF WELL 
BOTTOM OF BOREHOLE 

~ 8"� 

File No.: 02-042 

http:752500.91
http:686492.71


MV 
BOREHOLE COMPENSATED 

SONIC 
w/ VARIABLE DENSITY 

LOGGeophysical 

0 
0 g 
..- ..-

Company Ardaman & Associates, Inc. 
· \Nell CP02-EAARS-GL-0001..·..- ~ 

~ o ro_Q .... 

Field EAA Reservoirs Storage 
County Palm Beach State/Prv Florida 

_Q 0 
• I -(.) _J Cl) 

0 (9 (I) 
(I) I "-

(I) Cl) ·-

<Co::~ .c
ocS <( Q) (.) 
c:<(UlCt:! 
co LJ.J Q) Q) 

Location , Other Services 

E ,o::mco
N "O 

ro o <C E ·.:::
"E o.. <C ro .Q 
<( U LJJ 0.. LL 

CP02-EAARS-GL-0001 

File No.: 02-042 
i=' c: L ,g_ ~ Q:; Permanent Datum Ground evel Elevation IK.B. 
E ~ ~ § ~ Log Measured From Ground Level J D.F. 
8 S: U: 8 u5 Drilling Measured From Ground Level IG.L. 

Date 
Run Number 

22-AUG-2002 

OIL/SP 

Depth Driller 
Depth Logger 

183' 

Bottom Lo!:med Interval 
Top Log Interval 

175' 

Open Hole Size 
Type Fluid 

5.875" 

Densi!Y_ / Viscosi 
Max. Recorded Tern,.,. 

na/na 

Estimated Cement To 
Time Well Ready 

na 

Time Logger on Bottom 20:30 8i22/02 
Equipment Number 
Location 

MVGS-1 

Recorded By_ 
Witnessed B 

S.Miller 

Borehole Record 
Run Number Bit I From 

ONE 5.875" 79' 

ONE 

183' 

65' 

MUD 

na 

18:30 8/'22102 

Ft. Myers 

R.Burr (P.G. 
Tubin 

To Size Weight 
183' 

Elevation 

To 

XY/GR 

~\1~in~ R~a:gr&i ~i,a Tor Bottom 
Surface string 6" SURFACE 79' 
Prot. Sirin 
Production strin 
Liner 

/\
I 

r.9 
ff) 

0 
I 

V 

: ; 

\,_/ 
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MV 
Geophysical 

...... Q) 
0 0 Cl)
Co~ 
-0 0• I ...., 

0-J(/) 

l7l <.? ~ 
(/) (/) ·-

: Company 

/well 
I Field 

I County 

DUAL INDUCTION 
LL3 / SP 

LOG 

Ardaman & Associates, Inc. 
CP02-EAARS-GL-0001 
EAA Reservoirs Storage 
Palm Beach State/Prv Florida<( 0:: ~ ..c 

oi::S<Cmo 
c<((f)C'O 

ro Ll;l ~ ci3 ro 
~~<C E:g 

Location 
CP02-EAARS-GL-0001 

I Other Services 
I 

DIUSP 
-0 CL<( - o 
~ (.) LU 8'. U:::: 

BHCNDL 

~ ci-------------------------j
[ _;:::- Q;: Permanent Datum Ground Level Elevation IK.B. 
E ~ ~ § .m Log Measured From Ground Level D.F. 
8 S: U:: 8 u5 DriDing Measured From Ground Level G.L 

File No.: 02-042 
Elevation 

Date I 22-AUG-2002 
Run Number ONE 
Depth Driller I 183' 

iDepth Logger I 183' 
! Bottom Logged lnteival I 181' 
Top Log lnteival I 79' 

1 Open Hole Size I 5.875" 
Iype Fluid I MUD 
l)ensity I Viscosity I nalna 
_Max. Recorded Temp. na 
Estimated Cement TO!l. 
Time Well Re~ 

na 
18:308/22/02 

Time Logger on Bottom 19:30 8/22/02 
Equipment Number MVGS-1 
Location 
Recorded Ely_ 

ftMyers 
S.Miller 

- --
Tubing Record 

Witnessed Ely_ R.Burr (P.G. 
13orehole R_E!<;_ord 

Run Nurri&er ~ I From To Size 
Wei!lht J From To 

J1 i 7 J I I 

ONE J __i_8_Z5" ! 79' 183' 

1 
Cl 1 
Cl) 8 ~ 1::i 
I'.) .... ..- 1-, 
v ~ " 
i ' • Cl I~ j lO i8 I 

~ Cl) I..-
' • l c,\ j

..... • lL , ,5• jj • 

1I " il I ! 
'I J ' a. (I) I 

• r- I\ r.n ~i ic 
\ ~' ,- · S'i a. 

'' ~ 1, • •• I~ }' ·r- 1• • U:: ! ,§,i ~ 
.. ,. I • '._.

f_ r. ,• • • ~ r._ fu !et:: 
I I I I I 1 ~ ., ,- ,,!"' • Jr- !Cl 
I I J I I J ~ ~l' "' ' \. '!", • i"' •• i !Casing Record I Size I WJllltt I Top I Bottom lii . '" ., l' i\ ., ~ _. I\, I 

Surface Stririg I 6" I Tem_J)or~ I SURFACE I 71! ~ , l' !"' l"r-1' "'IJ I" j 
p,,,, .<;frinn I I I I O' "' ,.. I I t- 11 "I" r ; 
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MV X-Y CALIPER 
GAMMA RAY 

LOGGeophysical 
! Company Ardaman &Associates, Inc. 
Jweu...... Q) CP02-EAARS-GL-00010 8 C).E e:! I 

cJ ~ ~ ! Field EAA Reservoirs Storage
5l CD (I) I 
w J., ·5 County Palm Beach State/Prv Florida 
<( a:: 2: ..c: 

~ ::E m~ Location Other Services 

COLI;!~~ co CP02-EAARS-GL-0001EN "C OIUSP 
coo~ E ·c::: BHCNDL"E 0.. <ii .!2 

<( (.) 0.. I.I.. File No.: 02-042 
i=' 2': 

Pennanent Datum Ground Level Elevation I .. -00"' >,, Q..
~--ot=ol Log Measured From Ground Level D.F."ii - ::, ,a
8 ~ l 8 w Drilling Measured From Ground Level G.L. 

Date 22-AUG-2002 
Run Number ONE 
Deoth DriOer 183' 
DepthLoaaer 183' 
Bottom Loaaed Interval 182' 
Too Loa Interval SURFACE 
uoen Hole Size 5.875" 
TVPe Fluid MUD 
Densitv / Viscositv na/na 
Max. Recorded Temp. na 
Estimated Cement Top na 
Time Well ReadV 18:30 8/22/02 
Time Logger on Bottom 18:30 8/22/02 
E1:1uloment Number MVGS-1 
Location Ft. Mvers 
Recorded Bv S.Miller 
Witnessed Bv R.Burr (P.G. 

Borehole Record Tubinn Record 
Run Number Bit From I To Si..--e Weinht From To 

ONE 5.875" 79' I 183' 
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BOREHOLE COMPENSATED 
SONIC 

w/ VARIABLE DENSITY 
Geophysical LOG 

Company Ardaman & Associatesl Inc. 
' 's:t <l)u O 0) Well CP02-EAARS-GL-0004 .s O ~ 
-0 O 

Q . ....J ' (/) - Field EAA Reservoirs Storage
0 l') (J) 
(J) ' ,._
(/) (./) ·- County Palm Beach state/Prv Florida 
<to::~ .c; 
oes <t m u Other Servicesi:::::;<((J)C'O Location 

(I) (I) 
ro LU , o:: CD ro CP02-EAARS-GL-0004 XY/GREN -0 
ro o <t E ·.::: DIUSPE o.. <t ro o 
<(ULUO..u.. File No.: 02-042 
>, Elevation 
C c 
(ll >- a.. Permanent Datum Ground Level Elevation ·K.B.
0.. - ~ § l · Log Measured From Ground Level D.F.E <i> (]) 8 ' 8s U:: u5 Drilling Measured From Ground Level G.L. 

Date 1-OCT-2002 
Run Number ONE 
Depth Driller 184' 
Depth Logger 184.5' -
Bottom Log ed Interval 176"-'----------------------l 
Top Log Interval 78' 
Op_en-Hole Size 5.875" 

~!uid MUD 
Density/ Viscosity na/na 
Max. Recorded Temp. na 
Estimated Cement TOP na 
Time Well Ready 'I0:00 10/1/02 

t}m,e Logger on Bottom 11:30 10/1/02 
E_guipmeni Number MVGS-1 
Location Ft. Myers 
Recorded Bv S.Miller 
Witnessed Bv R.Burr (P.G.) 
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Run Number Bit T From To Size Wei9l!_j From To 
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DUAL INDUCTION 
LL3 / SP 

Geophysical LOG 

u '-=t§ ig, 
..s ~ 
cJ ...:i ~ 
ljlCJ(/) 
~ rh ·s 

CX: 2: .C
~<CQ>Oc: <( rJ> cu 
E~ ~ ~ ~ 
mo<C.5·.::: 

: company Ardaman & Associates, Inc. 
'Well CP02-EAARS-GL-0004 

. 
Field EAA Reservoirs Storage 
county Palm Beach state/Prv Florida 
i--------------------------1L · OthS"ocat1on er ervices 

CP02-EAARS-GL-0004 I XY/GR 

~~<Cm~,<C o w ~ LL i 
>, c::'
lg_ _;::, Q: :Permanent Datum 

E "iii ~ § I jLog Measured From8 ~ U:: 8 in ,Dri!Hng Measured From 

Date 
Run Number 
Dealh Driller 
Delllh Loaaer 
Bottom Loaaed Interval 
TDD Loo Interval 
Oaen Hole Size 
TVPe Fluid 
Densitv / Viscositv 
Max. Recorded Temo. 
Estimated Cement Too 

BHCNDL 
. 

IFile No.: 02-042 Eleva. 
11011

Ground Level Elevation KB. 

D.F.GroundGround LevelLevel IIG.L. 

1-OCT-2002 
ONE 
184' 

184.5' 
183' 
78' 

5.875" 
MUD 
na/na 

na 
na 

Time WeH Readv 10:00 10/1/02 
Time Loru,er on Bottom 11:00 10/1/02 

Eauioment Number
Location 

MVGS-1
Ft. Mv,,r,: 

Recorded By S.Miller 
Witnessed Bv R.Burr IP.G. 

Borehole Record 
Run Number Bit From To 
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X-Y CALIPER. · -_:· 

GAMMA RAY 

Geophysical LOG 

I 

, Company Ardaman &Associates, Inc. 
I 

o ~ ~ 1Well CP02-EAARS-GL-0004 .=a~ ! ..,....:;:1..-.., 
' 

- 00 'Fld EAA Reservoirs Storage C: I C: ,..,,.. 
o ....'.J ci5 : le c:e gl
0(9 I 0:: I 0:: 
en,~ le ty Palm Beach State/Prv Florida w•w UJ 
en oo •- oun a_ I a_ 

~<( 0:: ~ -•-,.,JI ..J 

ca ~ .c: ! Other Services c3:5 I-c: m~ Location I I I ai 
mi.y~~ m CP02-EAARS-GL-0004 DIUSP >-• ><
EN "'C 
mo <C E ·.::: BHCNDL"E n. <C m ..Q 
<( (.,) W Q. LL File No.: 02-042 
;;- C: Elevation 
m » a.. Permanent Datum Ground Level Bevation K.B.a. .... .._ 
E 15 ~ § ~ ILog Measured From Ground Level D.F. 
8 ~ I.I: 8 u5 Drilling Measured From Ground Level G.L. 

Date 1-OCT-2002 ! 

Run Number ONE 
Depth Driller 184' 
Depth Logger 184.5' 
Bottom Loaaed Interval 184' 
Top Log Interval SURFACE MM C') 

Open Hole Size 5.875" 
Type Fluid MUD I 
Densitv / Viscositv na/na 
Max. Recorded Temp. na ' 
Estimated Cement Top na 
Time Well Readv 10:00 10/1/02 -
nme Logger on Bottom 10:0010/1/02 8 
Equipment Number 

.... 
MVGS-1 

Location Ft. Mvers 
Recorded By S.Miller c:, 

Witnessed By R.Burr (P.G. a. 
Borehole Record Tubina Record ~ Run Number Bit From To Size Weight From To 

ONE 5.875" 78' 183' ~ 
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BOREHOLE COMPENSATED 
SONIC 

w/ VARIABLE DENSITY 
Geophysical LOG 

Company Ardaman & Associates, Inc. 
'U) (I) Well CP02-EMRS-GL-00050 0 0)

.Ea~ 
-0 0 Field EAA Reservoirs Storage<..i ~ ci5 

5l q ~ 
County Palm Beach State/Prv FloridaIF) Cl) ·-

<C 0:: ~ .c: 
<>a<(Q)U 

Location ' Other Servicesc:<CUJ<ll 
(tl L1J Q) Q) CP02-EAARS-GL-0005 IE I c:: co co I XY/GR 
co~~ E:g I 

OIL/SP'Oa,_ -o
«owrfo::: File No.: 02-042 
i;' C: Elevation 
(1J >, a... Permanent Datum Ground Level Elevation ! 
c.. - - \K.B. 
E~J2§2 Log Measured From Ground Level iD.F.
8 s= ~ 8 175 Drilling Measured From Ground Level IG.L. 

Date ! 11-SEPT-2002 i 
Run Number i ONE i ! 
Depth Driller ! 183' I 

DeplhLonru>r I 184' ! 

Bollom Logged Interval I 176' ! i 
Top Log Interval ' 10' I I 

Open Hole Size 5.875" I ' 
Tyce Fluid I MUD I I 
Densitv I Viscositv ; na/na ' ' 
Max. Recorded Temp. I na I I 
Estimated Cement Too i na ! I 
Time Well Readv 09:00 9/11/02 : I 

1 Time Logger on Bottom I 10:00 9111102 i I 
Eauipment Number I MVGS-1 i l 
Location I Fl. Mvers ' I 

' Recorded Bv ! S.Miier I ' 
Witnessed Bv i R.Burr(P.G.l i M.Sv.itanek (Corp) i 

Borehole Record i Tubinq Record 
Run Number I Bil I From I To I Size I Weiaht From I To 

ONE ' 5.875" ! 10' : 183' i I 

I ' I I i Ii 
I I I ! I ! 
: I I I I I I 
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MV 
Geophysical 

DUAL INDUCTION 
LL3 / SP 

LOG 

i Company Ardaman & Associates, Inc. 
U lO ~ 
s:: o ro-0 .... 

l Well CP02-EAARS-GL-0005 
EAA Reservoirs Storage;-9 ..8 

g 0 (/)
U"J I ~ 
(/) (/) ·-
<( a:: ~ .c 
cc, <( Cl) 0 
s:: <( (I) ro 

Field 

County Palm Beach state/Prv Florida 
Location 

cat.y~~ caEN "O 
ro o <( E ·c 
'Ea.c:i:-a; o 

CP02-EAARS-GL-0005 

File No.: 02-042<( (..) w a. u.. . ··- . ·-·· 
>- ~ 
iii >- a. Permanent Datum Ground Level 
0. - -..
E 'ii; ~ § i Log Measured From Ground Level 
8 ~ rr: 8 ti5 DriUing Measured From Ground Level 

Elevation 

Date 11-SEPT-2002 
Run Number ONE 
Dep_th Driller 183' 
Depth Logger 180' 
Bottom LoQ!led Interval 178' 
Top Log Interval 10' 
O.e_en Hole Size 5.875" 
Type Fluid MUD 
Density/ Viscosity na/na 
Max. Recorded Temp_. na 
Estimated Cement Top_ na 
Time Well Ready 09:00 9/11/02 
Time Logger on Bottom 09:30 9/11/02 
Equipment Number MVGS-1 
location Ft. M~rs 
Recorded Bv S.Miller 
Witnessed Bv R.Burr(P.G. M.Switanek (Corp) 

Other Services 

XY/GR 
BHCNDL 

Elevation 

K.B. 
D.F. 
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MV DUAL INDUCTION 
LL3 / SP 

Geophysical LOG 

· Company Ardaman & Associates, Inc. 
(.;) <O ~ Well CP02-EAARS-GL-0006C: 0 co
-0 .... 

:--9 ..9 Field EAA Reservoirs Storage(.) ...J Cl) 

g c;:> !!! 
County Palm Beach state!Prv Florida_£ <.l) ·o 

~~lr;-£ 
Location I Other Servicesc:<((f)ra 

co Ll;l ~ en co CP02-EAARS-GL-0006 I 

EN "O I XY/GR 
coo <C E ·.::: I BHCNDL°EC..<("ffi..Q
<( <..) LU C.. LJ.. File No.: 02-042 
i':' C: Elevation 
m >- ll.. Permanent Datum Ground Level Elevation KB. ~ _ "O C al Log Measured From Ground Level D.F.ru - ::, m
8 ~ £ 8 w Drilling Measured From Ground Level G.L. 

Date 11-SEPT-2002 
Run Number ONE 
Depth Driller 181' 
Depth Loruier 181' 
Bottom Loaaed Interval 179' 
Top Loa Interval I 5' 
Open Hole Size 5.5" I 
Type Fluid MUD 
Densitv /Viscositv I na/na 
Max. Recorded Temo. na 
Estimated Cement Top na 
Time Well Ready 13:45 9/11/02 
Time Loaaer on Bottom 14:15 9/11/02 
Equipment Number MVGS-1 
Location Ft. Myers I 
Recorded By S.Miller 
Witnessed Bv R.Burr tP.G.) 

Borehole Record I Tubina Record 
Run Number I Bit I From I To I Size I Weiaht I From I To 
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11 I 11 IU I Ill'," I I I I I I I I I I I I I I I 111 11 
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Witnessed Bv • ii¥is~R.B:{P.G.l I 
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8 :S: u:: Ci ti.i Drllfing Measured From Ground Level /G.L. 
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Palm Beach state/Prv Florida 
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Density t Viscosity I na/na 
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MV BOREHOLE COMPENSATED 
SONIC 

w/ VARIABLE DENSITY 
Geophysical LOG 

; Company Ardaman & Associates, Inc. 
• 

g ~ g, j Well CP02-EAARS-GL-0012 
d ~ ~ Field EAA Reservoirs Storage
0 C!)l ~ -~ county Palm Beach state/Prv Florida 
oel<( i::-5 . . 
c: <( ~ ig Location Other Serv!ces 
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~oc~~ ~~P,._Q..<(a,O
< o w a.. j:j: File No.: 02-042 
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i=' 2: Elevation , 
ro .c;- Q:: Permanent Datum Ground Level Elevation KB :
i ~ ~ § fJ log Measured From Ground Level Di: :
8 3: U: 8 w Drilling Measured From Ground Level G.L. ! 

Date I 1-APR-2003 I I 
1 Run Number I ONE J I 

IDepth Driller I 62' I 
IDepth Logger I 62' I 

62'IBottom Logged Interval I I j JIIJ N i N jN 
Top Log Interval , i SURFACE o Io c:i 
Open Hole Size 5.875" 
Type Fluid I MUD 
Density / Viscosity I na/na 
Max. Recorded Temp. 1 na 
Estimated Cement Top I na 
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LABORATORY TESTING PERFORMED DURING THE TEST CELL CONSTRUCTION WITHIN THE 
A-1 RESERVOIR SITE 

TEST CELL PROGRAM – TECHNICAL MEMORANDUM, 
BLACK & VEATCH (2006) 



 
 

   

 
 
 

  

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

 

Test Cell Construction and Testing – Technical Memorandum 1 

TABLES 

Table 1 December 2004 Boring Rock Testing Results 

Boring % Recovery % RQD UCS 
TC-01 54 46 3970 
TC-01 4740 
TC-02 42 21 
TC-03 34 0 
TC-04 48 28 4370 
TC-04 6060 
TC-05 72 40 8160 
TC-05 7310 
TC-06 19 10 
TC-07 25 20 
TC-08 44 26 7310 
TC-08 5700 
TC-09 56 50 6650 
7C-09 4080 
TC-10 16 14 
BA-01 50 22 10460 
BA-02 48 42 3110 
BA-02 8590 
BA-03 50 28 5970 
BA-04 53 31 
BA-05 56 42 
BA-06 35 22 3450 
BA-06 3170 
BA-07 32 6 
BA-08 66 52 10350 
BA-08 3310 
BA-09 70 52 
BA-10 48 30 7110 
BA-10 10350 
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Test Cell Construction and Testing – Technical Memorandum 1 

Table 2 December 2004 Boring Soil Testing Results 

Gradation: Percent Passing Sieve Hydrometer 

Boring Depth 

Moisture 
Content 

% 

Carbonate 
Content % 

3/4--
inch 

3/8-
inch #4 #10 #20 #40 #60 #100 #140 #200 Silt Clay 

BA-01 5.5 - 7 87.4 
BA-01 28.5 - 30 29.1 
BA-01 43.5 - 45 10.9 
BA-01 48.5 - 50 100 97.9 97.6 97.4 95.5 89.4 80.6 58.1 17.5 7.5 
BA-02 18.5 - 20 81.3 65.6 55.4 47.1 37.3 28.7 20.9 15.7 12.9 11.4 
BA-03 8.5 - 10 82.6 
BA-03 13.5 - 15 98.6 97.2 93.1 85.6 74.3 58.3 45.2 36.9 31 28.1 
BA-03 29 - 30.5 40.5 
BA-03 43.5 - 45 37.3 
BA-03 48.5 - 50 100 100 99.3 96.5 88.9 86.1 73.7 21.9 18.3 3.6 
BA-04 6 - 7.5 87.7 
BA-04 13.5 - 15 70.5 63.6 60.6 55.4 43.4 30 20.1 20.2 14.4 5.8 
BA-04 18.5 - 20 82.7 
BA-04 33.5 - 35 31.4 
BA-04 48.5 - 50 100 100 99.3 97.7 94.5 91.3 88.3 50.1 14.5 6.4 
BA-05 8.5 - 10 86.2 
BA-05 28.5 - 30 36.8 100 93.4 79.2 63.5 54.6 50.2 45.7 31.1 17.2 11.4 
BA-05 38.5 - 40 31.4 
BA-06 6 - 7.5 84.7 
BA-06 13.5 - 15 100 100 99.1 95.4 87.9 77.6 65.7 54.4 45.5 39.5 
BA-06 28.5 - 30 27.6 
BA-06 48.5 - 50 34.6 
BA-07 6 - 7.5 83 
BA-07 18.5 - 20 84.8 
BA-07 38.5 - 40 28.5 
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Test Cell Construction and Testing – Technical Memorandum 1 

Gradation: Percent Passing Sieve Hydrometer 

Boring Depth 

Moisture 
Content 

% 

Carbonate 
Content % 

3/4--
inch 

3/8-
inch #4 #10 #20 #40 #60 #100 #140 #200 Silt Clay 

BA-07 43.5 -45 100 98.5 89.6 78.9 70.8 66.7 62.4 36.3 13.8 8.4 
BA-08 8.5 - 10 85.9 

BA-08 13.5 - 15 83.7 
BA-08 38.5 - 40 32 
BA-08 28.5 - 30 93.9 83 77 70.1 63.6 59.1 53.2 32.9 16.9 12.2 
BA-09 13.5 - 15 100 96.7 91.3 84.9 76.9 67.6 54.8 43.1 34.1 29 
BA-09 23.5 - 25 78.5 
BA-09 38.5 - 40 25.3 
BA-09 43.5 - 45 100 97.8 95 88.5 82.6 81 72.6 39.8 33.2 6.6 
BA-10 13.5 - 15 83.5 
BA-10 33.5 - 35 26.7 
TC-01 38.5 - 40 24.5 10.3 
TC-01 48.5 - 50 91.1 97 81.9 72 56.1 48.1 34.1 10.4 8.5 1.9 
TC-02 8.3 - 9.8 100 93.6 88.7 82 66.4 46.5 32.8 26.7 24 22.1 
TC-03 13.5 - 15 100 98.2 95.2 90.8 84.1 74 60.6 45.1 32.6 26.6 
TC-04 6.5 - 9 100 88.4 7302 58.6 38.9 32.6 27.2 22.1 13.3 8.8 
TC-04 48.5 - 50 26.8 6.7 
TC-05 48.5 - 50 87.4 86.8 84.3 79.9 73.4 69.3 66.3 53.7 22.3 13.2 
TC-06 8 - 9.5 17.2 11.5 
TC-06 18.5 - 20 100 97.8 91.8 79.8 61.2 45.4 31.5 25.4 17.4 13.1 
TC-06 28.5 - 30 100 93.2 85.9 78.1 68.7 64.2 39.9 9.2 7.8 1.4 
TC-07 28.5 - 30 100 75.5 65 56.2 51.5 49 46.5 35.8 16.6 9.5 
TC-08 43.5 - 45 100 100 98.2 96 95.4 95.2 94.7 85.8 45.4 28 
TC-09 23.5 - 25 26.2 23.3 
TC-10 18.5 - 20 100 100 97 93.4 86 79.2 72.3 65.8 49.6 44.9 
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Test Cell Construction and Testing – Technical Memorandum 1 

Table 3 Construction Boring Soil Testing Results 

Gradation: Percent Passing Sieve 

Boring Depth 

Moisture 
Content 

% 

Carbonate 
Content % 2-inch 1-inch 

3/4-
inch 

3/8-
inch #4 #10 #20 #40 #60 #100 #140 #200 

TC1-N 5.5 - 7 15 100 94.9 83.2 70.8 56.8 44.4 34.3 27.7 23.9 21.5 
TC1-N 8.5 - 10 79 
TC1-N 33.5 - 35 26 100 98.3 98.1 95.6 90.5 85 72.5 30.9 9 5.6 
TC1-N 53.5 - 55 15 100 75 71.2 67.8 61.6 53.2 43.1 34.8 27.2 19.9 15.4 12.8 
TC1-N 58.5 - 60 63.2 
TC1-N 68.5 - 70 18 100 95.2 82 71.2 55.1 39.1 28.9 22.2 15.7 13 11.4 
TC1-N 73.5 - 75 24 100 94.8 88 79.7 62.6 44 29.7 19.6 11.4 9.1 8 
TC1-N 78.5 - 80 45.9 
TC1-N 88.5 - 80 25 100 95.1 86.5 75.6 61.7 50.2 37 20.9 17.7 16.8 
TC1-E 9 - 10.5 82.3 
TC1-E 13.5 - 15 21 100 83.1 74.7 68.5 62.1 53.1 43.8 35.3 28 24.8 
TC1-E 28.5 - 30 14.5 
TC1-E 53.5 - 55 17 100 95.7 77 63.9 49.7 36.5 28.1 22.3 17.7 15.1 13.6 
TC1-E 58.5 - 60 25 100 90.3 88 85.3 78.5 64.4 43 30 20 17 15.3 
TC1-E 63.5 - 65 41.6 
TC1-E 73.5 - 75 69.1 
TC1-E 83.5 - 85 22 100 83.5 72.8 59.8 45.4 34.1 22.8 13.3 11.2 10 
TC1-E 88.5 - 90 21 100 96.8 89.9 82.4 66.7 48.7 28.9 14.1 12.4 11.7 
TC1-E 98.5 - 100 15 100 96.5 89.5 72.9 47.8 34.5 24.8 15.7 13.2 12 
TC1-W 13.5 - 15 26 100 85 76.3 68.8 62.2 55.1 46.3 36.4 27.1 22.5 
TC1-W 18.5 - 20 91.9 
TC1-W 33.5 - 35 56.5 
TC1-W 48.5 - 50 26 100 94 92.1 88.2 82.8 78.6 75.2 53.1 22.8 15 
TC1-W 68.5 - 70 19 100 96 86.2 72.5 56.1 40 29.3 22.3 14.8 12.7 11.5 
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Test Cell Construction and Testing – Technical Memorandum 1 

Gradation: Percent Passing Sieve 

Boring Depth 

Moisture 
Content 

% 

Carbonate 
Content % 2-inch 1-inch 

3/4-
inch 

3/8-
inch #4 #10 #20 #40 #60 #100 #140 #200 

TC1-W 73.5 - 75 65 

TC1-W 78.5 - 80 22 100 91.7 90.8 84.3 69.2 50.6 37 24.6 15.1 12.7 11.5 
TC1-W 93.5 - 95 22 100 99 96.1 83.9 59.5 39.3 23.3 17 14.9 13.7 
TC1-W 98.5 - 100 67.7 
TC1-S 13.3 - 15 21 100 96.3 90.5 83.8 76.2 68.2 56.6 42.9 30 24.9 
TC1-S 18.5 - 20 87.1 
TC1-S 33.5 - 35 20 100 88 87.5 87.5 86.4 81.8 68.4 53 33.7 19.2 8.9 6.1 
TC1-S 38.5 - 40 40.7 
TC1-S 43.5 - 45 25.3 
TC1-S 48.5 - 50 100 100 96.4 89.9 84.3 80 77 64 33.1 21.2 
TC1-S 68.5 - 70 20 100 94.2 79.8 62.9 45.2 33.2 25.1 16.5 14.1 12.8 
TC1-S 73.5 - 75 68.9 
TC1-S 78.5 - 85 67.8 
TC1-S 93.5 - 95 23 100 98 92.2 81.6 58.8 38.5 21.6 14.4 13.6 12.3 
TC2-E 18.5 - 20 80.6 
TC2-E 28.5 - 30 100 86.4 77.2 69.5 64.1 60.4 56.5 35.5 15.4 10 
TC2-E 48.5 - 50 72.1 63.4 52.6 44.8 37.2 32.7 29.1 21.3 11 7.9 
TC2-E 78.5 - 80 95 85.7 76.6 62.1 43.7 30.6 21 13.2 10.8 9.6 
TC2-N 5.5 - 7 66.1 61.6 53.9 45.6 28.5 14.7 7.2 4.5 3.6 3.2 
TC2-N 8.5 - 10 78.7 64.4 34.4 26.6 21.2 18.2 16.4 15 14.2 13.6 
TC2-N 11 - 12.5 81.6 47.2 31.3 17.6 11.6 9 7.5 6.4 5.9 5.5 
TC2-N 13.5 - 15 77.5 68.2 53.6 41.6 32.6 25 19.2 14.9 12.4 10.8 
TC2-N 28.5 - 30 68.6 59 48.6 35.9 29.3 26.2 23.9 18.8 11.9 7.3 
TC2-N 33.5 - 35 100 98.9 97.5 96.2 94.3 64 12.2 4.3 
TC2-N 38.5 - 40 84.1 80.5 79.4 77.7 76.2 75.1 73.6 58.8 18.6 8.8 
TC2-N 58.5 - 60 93.5 83.8 75 64.7 53.4 4104 32 23.3 19 16.2 
TC2-N 63.5 - 65 93.6 86.8 76.3 62 46.6 33.6 23.2 14.3 12.2 10.8 
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Test Cell Construction and Testing – Technical Memorandum 1 

Gradation: Percent Passing Sieve 

Boring Depth 

Moisture 
Content 

% 

Carbonate 
Content % 2-inch 1-inch 

3/4-
inch 

3/8-
inch #4 #10 #20 #40 #60 #100 #140 #200 

TC2-N 68.5 - 70 81.1 46.5 33.5 23.9 18.5 15 12.2 9.1 7.3 6.4 
TC2-S 8.5 - 10 100 99.2 87.9 79.2 68.8 61.2 55.5 50.3 46.4 43 
TC2-S 11 - 12.5 89.5 
TC2-S 43.5 - 45 100 93.4 89.3 84.2 82.7 81.5 80.3 67.7 28.5 16.3 
TC2-S 53.5 - 55 100 96.6 86 66.3 43.2 31.3 12.7 16.7 11.8 9.6 
TC2-S 78.5 - 80 100 91.2 80.1 65.1 47.9 35.4 24 13 10.7 9.3 
TC2-S 83.5 - 85 92.1 74.8 60.4 45.8 33.3 25.5 19.2 12.5 10.8 9.7 
TC2-W 11 - 12.5 78.6 
TC2-W 33.5 - 35 23.3 100 98.7 94.3 88.5 84.7 79.6 61.2 22.6 14.4 
TC2-W 53.5 - 55 97 83.5 60.1 40.4 27.9 22.4 18.3 13.6 10.4 8.9 
TC2-W 73.5 - 75 90.1 81.8 70.8 57.8 42.4 30.5 21 12.6 10.2 8.9 
TC2-W 83.5 - 85 100 83.3 66.3 52.6 40.5 32.7 26 19 17.3 16.2 
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Test Cell Construction and Testing – Technical Memorandum 1 

Table 4 Test Cell 2 Soil-Bentonite Cutoff Wall Backfill Slurry Testing Results 

Sample 
Station 

Specific 
Gravity 

Gradation (Percent Passing) Hyd. 
Cond. 
cm/sec 3/4-inch 3/8-inch No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 140 No. 200 

0+70 2.7 100 100 90.1 76.5 63.3 52.7 44.2 38.1 33.4 29.2 7.9E-08 
2+70 2.7 100 100 86.1 72.8 60.5 50.8 43.4 37.4 33.2 29.1 1.9E-08 
4+80 2.7 100 100 83.5 66.5 54 43.2 39.1 34.1 30.8 27.6 2.4E-08 
6+40 2.7 100 100 92 80 68.1 58 49.9 44.4 39.5 36.5 4.0E-09 
8+40 2.7 100 100 90.7 77.4 65.2 55.1 47.2 41.8 37.7 33.7 1.4E-08 
10+40 2.7 100 99.6 89.4 76.6 64.2 54 46.4 41.2 37 33.3 2.3E-08 
12+40 2.7 100 100 89.5 76.1 63.1 52.6 44.9 39.1 35.2 31.7 6.8E-08 
14+40 2.7 100 100 89.5 75.6 61.9 51.1 43.2 37.3 33.3 29.5 8.9E-08 
16+30 2.7 100 100 89 75.4 62.7 52.3 44 38.2 33.9 29.9 4.0E-08 
13+30 2.7 100 100 88.7 74.9 62.4 52.4 44.3 38.5 34 29.7 6.0E-08 
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Test Cell Construction and Testing – Technical Memorandum 1 

Table 10 Moisture and Density Testing at Time of Breaching 

Test 
cell 

Approximate 
elevation in 
embankment 
(ft) 

Approximate 
depth (ft) 

Method Wet density 
(pcf) 

Dry density 
(pcf) 

Moisture 
content (%) 

1 10 12 Nuclear 139.4 120.9 15.3 
10 12 Nuclear 136.4 116.9 16.7 
14 8 Nuclear 133.5 113.4 17.7 
14 8 Nuclear 141.4 119.2 18.6 
18 4 Nuclear 131.1 110.5 18.7 
10 12 Sand cone 132.8 115.2 15.3 
14 8 Sand cone 137.2 116.5 17.8 
18 4 Sand cone 133.3 112.8 18.2 

2 10 12 Nuclear 134.1 117.8 13.8 
10 12 Nuclear 134.1 114.3 17.3 
14 8 Nuclear 133.5 115.9 15.1 
14 8 Nuclear 130.6 112.4 16.2 
18 4 Nuclear 136.8 117.4 16.5 
18 4 Nuclear 135.1 114.1 18.5 
20 2 Nuclear 128.7 109.9 17.1 
20 2 Nuclear 133.8 113.6 17.8 
10 12 Sand cone 136.1 118.1 15.3 
14 8 Sand cone 133.9 117.6 13.9 
18 4 Sand cone 137.6 117.1 17.5 
20 2 Sand cone 132.5 112.6 17.7 
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EAA Reservoir A-1 Geotechnical Data Report March, 2006 

Note: The borings at the Test Cell Site and the supplemental borings were assigned 
temporary identification numbers prior to drilling. These temporary boring numbers are 
referred to as old boring numbers in the report text. After completion of the test cell and 
supplemental borings, a block of new boring numbers was received from the USACE 
Jacksonville District office. Software used for the test results from the summer 2005 
borings did not permit the old boring number to be altered. The refore, the test results for 
the supplemental borings contain both the old boring number and its corresponding new 
number. The new boring number was inserted in the remarks column of the test results 
for the supplemental borings. The laboratory test results for the Test Cell borings contain 
only the old boring numbers. For ease of reference, the table below shows the old boring 
numbers for the Test Cell boring and the corresponding new boring number. 

Test Cell Borings 
Old Boring Number New Boring Number 

BA-01 CP05-EAARS-CB-0168 
BA-02 CP05-EAARS-CB-0169 
BA-03 CP05-EAARS-CB-0170 
BA-04 CP05-EAARS-CB-0171 
BA-05 CP05-EAARS-CB-0172 
BA-06 CP05-EAARS-CB-0173 
BA-07 CP05-EAARS-CB-0174 
BA-08 CP05-EAARS-CB-0175 
BA-09 CP05-EAARS-CB-0176 
BA-10 CP05-EAARS-CB-0177 
TC-01 CP05-EAARS-CB-0178 
TC-02 CP05-EAARS-CB-0179 
TC-03 CP05-EAARS-CB-0180 
TC-04 CP05-EAARS-CB-0181 
TC-05 CP05-EAARS-CB-0182 
TC-06 CP05-EAARS-CB-0183 
TC-07 CP05-EAARS-CB-0184 
TC-08 CP05-EAARS-CB-0185 
TC-09 CP05-EAARS-CB-0186 
TC-10 CP05-EAARS-CB-0187 
TC1-E CP05-EAARS-CB-0188 
TC1-N CP05-EAARS-CB-0189 
TC1-W CP05-EAARS-CB-0190 
TC1-S CP05-EAARS-CB-0191 
TC2-E CP05-EAARS-CB-0192 
TC2-N CP05-EAARS-CB-0193 
TC2-W CP05-EAARS-CB-0194 
TC2-S CP05-EAARS-CB-0195 
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% COBBLES 
o/o GRAVEL 0/., SAND o/o FINES 

-···· -::-::-----t--C::-R-::-S_.-t--F-:l-:N::-E--t-C-:R-:S:-.+~M;.;;:E,;;_D~IU;.:.;M;._+--..;.F.::.IN,;.:E:__1---~Sl:::L..;.T___...L_.::.C~LA:.:_;_Y_ _, 
0.0 0.0 2.4 0.2 8.0 81.9 7.5 

SIEVE PERCENT SPEC.• PASS? 

SIZE FINER PE:RCENT (X:aaNQ) 

3/4 in. 100.0 
:S/X in; 97.9 

tf4 97.6 
#10 97.4 
#20 95.5 
#4() 89.4 
ff60 80.6 

/flOO 5lU 
#140 17.5 
#200 7.5 

• (no spccificncion pTQviclccl) 

Sample No.: B234 Source of Sample: 
Location: BA-0 I 

PL= 

D55= 0.324 
D30= 0.119 
Cu= 1.65 

USCS= 

Soil Oesc:ription 

Atterberg Limits 
LL= 

Coefficients 
0 60= o:1s3 
D15::::, 0.103 
Cc= 1.01 

Classification 
AASHTO= 

Remarks 

Pl= 

D50= 0.140 
D10= 0.0926 

Date: 
1:lev./Depth: 48.5-50.0'--] 

Plate 
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Particle Size Distribution Report 
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SIEVE . PERCENT 
SIZE FINER 

3/4 in. SL.3 
3/8 in. CiS.6 

#4 55.4 
#10 47.1 
#20 37.3 
ft40 2~.7 
#60 20.9 

#100 IS.7 
#140 12.9 
tt'J.00 11.4 

I 
I 
I 
I 
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,. __ 

I I 
I I 

' I,, 
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I • 

I ' 
; ; 

' . 
10 

%GRAVEL 
CRS. FINE 

25.9 

SPEC: 
PERCENT 

-

CRS. 
8] 

.PASS? _ 

(X=NO) 

ii 
t I 
I I 
I I 
I I 

1 
GRAIN SIZE - mm 

o/eSAND 
MEDIUM FINE 

18.4 17.3 

PL= 

D55= 
D30= 0.466 
Cu= 

USCS= 

~ {no spec:ifii;alioJ1 provided) 

Sample No.; B801 
Location: BA-02 

Source of Sample: 

Client: 

Project: EAA 

Pr9j~_ct No: W04-G-4~J 

I I 
I I 
I I 
I I 

0.1 0.01 0,001 

o/oFINES 
SILT CLAY 

11.4 

Soil Descrietion 

Atterbem Limlts 
LL= Pl= 

Coefficients -
D60= 6.82 D50= 2.72 
D15= 0.139 010= 
Cc=-

Classification 
AASHTO= 

-Remarks 

Date: 
Elev./Depth: 1&.S-20.0' 

__Plate 
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Particle Size Distribution Report 
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GRAIN SIZE-mm-
¼SAND % FINES 

l l 

,___ 

-

. -

CRS. '"1 FINE CRS. I MEDIUM I FINE SILT I CLAY __,..._, 
I 7.2 I5.5 I 30.2 -

SIEVE PERCENT 
SIZE FINER 

3/4 in. 98.5 
3/8 in. 97.2 

ft4 93.1 
#10 85.9 
#20 74.) 
t/40 58.3 
#60 45.2 

tl-100 36.9 
#140 31.0 
#200 28.l 

. 

SPEC: PASS? 
PERCENT (X=NO) 

27,6 

PL= LL= Pl= 

0 85= 1.s3 D50= 0,454 D50= 0.309 
D30= 0.0972 015= 010= 
Cu= 

uses:: 

Cc::: 

28.l 

Soil Description 

Atterberg Limits 

Coefficients 

Classification 
AASHTO= 

Remarks 

(no spcciticacio11 pruv1d1:d) 

Sample No.: 11280 Source of Sample: Date: 
Location: BA-03 Elev./Depth: 13 .5-15.0'

[ ··:-:1r~ient: 
1••0DARSE & ASSOCIAT~~~::J~:~:::N~W04-0-<s? J 
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Particle Size Distribution Report 
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%COBBLES 
%GRAVEL 

CRS. FINE CRS. 

0.0 0.0 0.7 1.6 

GRAIN SIZE - mm 
%SAND 

MEDIUM FINE 

6.4 84.9 
SILT 

•;. FINES 

CLAY 

G.4 

SIEVE 

SIZE 

3/4in.
J/8 in. 

#4 
tfl 0 
11-20 
11-40 
ti(>() 

MIOO 
#140 
#:WO 

PER.CENT 

FINER 
J00.0 
100.0 
99.3 
97.7 
94.5 
9l.3 
88.J 
50.1 
14.5 
6.4 

SPEC: -PASS?. Soil Description 
PERCENT (Xc:NQ) 

Atterberq Limits 
PL= LL= Pl= 

Coefficients 
Dss= 0.237 D50= 0.166 D50= 0.150 
D30= 0.125 D15= 0.107 D10= 0.0973 
Cu= I.71 Cc= 0.97 

Classlflcatlon 
USCS= MSHTO= 

Remarks 

~ (110 spccilicalio11 provided) 

Sample No.; m<,2 Source of Sample: Date: 
Location: BA-04 Elev./Depth: 48.5-50.0' 

___ Plate 
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Particle Size Distribution Report 
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500 100 10 

"/4 GRAVEL o/• SAND%COBBLES 
CRS. FINE,_~ _f:RS. MEDIUM I 

0.0 0.0 20.8 15.7 13.3 I 

SIEVE PERCENT 
SIZE FINER 

3/4 in. 100.0 
J/8 in. 93.4 

#4 79.2 
#10 63.5 
tt-20 54.6 
it40 50.2 
H-60 45.7 

#100 31.l 
tf.140 17.2 
#200 11.4 

" (no specification provided) 

Sample No.: BCBR 
Location: BA-05 

SPEC: PASS? 
PERCENT (X,.NO) 

PL= 

uses= 

Source of Sample: 

Client: 

Project: EAA 

I 

FINE 
38.8 

Proiect No: W04-G-487 

~:'I ··r .... 
0.1 

SILT 

Soil Description 

Atterberg Limits 
LL= 

Coefficients 
060= 1.sz 
D15= 0.0972 
Cc= 

Classification 

- .. --·- •.. 

0.01 0.001 

%FINES 
CLAY 

11.4 

Pl= 

D50= 0.408 
D10= 

AASHTO= 

Remarks 

Date: 
Elev./Depth: 28.5-30.0' 

1 
GRAIN SIZE - mm 
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Particle Size D 
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0 I i ! j 
500 100 

SIEVE PERCENT SPEC." F'ASS7 

SIZE FINER PERCENT (X=NO) 
J/4 in. 100.0 
]/8 In. 100.0 

ff4 99.I 
#10 95.4 
ff2() 87.9 
#40 77.6 
MJO 65.7 

#100 54.4 
ff 140 45.4 
#200 39.5 

• (no spccitic:ition prQvirlcd) 

Sample No.: B237 ~ource of Sample 
Location: rlA-06 

stribution Report 
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GRi ~IN SIZE - mm 

PL= 

085= o.669 
D30= 
Cu= 

USCS= 

J I 
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I , I 
I· -1• -t 

I I I 

: : 1: 

;j-· ~ 

0.1 0.01 0.00·1 

% COBBLES 
...._____ ,~ ,_ ---+-...

0.0 

'"-- __•:..:y•....;G.:..R;..,;A....;V.:..E::;L;;;___ 
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SILT-___.......;;..;;c;..;.____ CLAY-J..._......:..::;_.;..;..._-1 

39.S 

Soil DescriBtlon 

Atterberg Limits 
LL= 

Coefficients 
D60= 0.191 
D15= 
Cc= 
Classification 

AASHTO= 

Remarks 

Pl= 

050= 0.127 
D10= 

Date: 
ElevJDepth: 13.5-15.0' 

Client: 

Project EAANODARSE & ASSOCIATES, INC. 

Proieg N01_w_o~-G_:487 Plate 
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Particle Size Distribution Report 
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GRAIN SIZE - mm 

¾COBBLES 
%G_~veL ¾SAND 

CRS. FINE CRS. MEDIUM FINEI----•-···- I•••-•--• 

0.0 0.0 10.4 10.7 12.2 5R.3 

SIEVE PERCENT SPEC." PASS? 

SIZE FINER PERCENT {X"-NO) 

Ji4 in, 100.0 
3/8 In. 98.S 

#4 89.6 
#10 78.9 
#20 70.!! PL= LL= Pl=#40 66.7 
#60 62.4 

ttlOO J6.J 
ffJ40 13.8 Das= 3.32 D50= <>.2.31 D50= 0.186 
#200 8.4 D30= (l.138 

Cu= 2.49 

uses= 

¾ FINES 
SILT CLAY 

8.4 

Soll Descri9tlon 

Atterberg Limits 

Coefficients 

D15= 0.109 D10= 0.0929 
Cc= 0,88 

Classification 
AASHTO= 

Remarks 

w (no specificatio11 provided) 

Sample No.: 13259 Source of Sample: Date: 
Location: BA-07 Elev./Depth: 43.5-45.0' 

0::: 
LU z 
Li: 
I-z 
LU 
(.) 
er: 
w 
a. 

-··"•".. 
Client: 

Project: EAA 

Proiect_Np: W04-G-487 Plate. - I 
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Particle Size Distribution Report 
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GRAIN SIZE - mm 

.c .!: 

¾ COBBLES 1----¾_o_G_R~A_V_E_L____,
CRS. FINE 

.,...______:.-;._._SA_N~D------+------...cr! FINES 
CRS. MEDIUM FINE ·SILT CLAY 

16.9 6.9 11.0 46.9 12.2 

SIEVE· PERCENT SPEC.w PASS? 

SIZE FINER PERCENT (X"'NO) 
3/4 in. 93.9 
3/8 in. 83.0 

#4 77.0 
#10 70.l 
#20 63.6 
ff40 59.J 
f/60 53.2 

moo 32.9 
#140 16.9 
#200 12.2 

Soil Description 

Atterberg Limits 
F'L= LL= Pl= 

Coefficients 
D60= 0.499 D50= 0.223 
D15= 0.0984 D10= 
Cc= 

Classification 
uses= AASHTO= 

Remarks 

~ (no spe~ificaliou providiro) 

I
Sample No.: 0300 Source of Sample: Date: 

Location: BA-08 ElevJDepth: 28.5-30.0' 

Client: 

Project: EAANODAR~E & ASSOCIATES, INC. 

Proiect No: W04-Cr-4X7 PlaJe.. 

I 
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..% COBBLES1---------+-~S-
0.0 -

%GRAVEL 

FINE 
0.0 8.7 

CRS. 
6.4 

0/4SAND 
MEDIUM 

17.3 -
FINE 
38.6 

o/,FINES 
SILT 

29.0 
CLAY 

SIEVE 

SIZE 

J/4in.
'J/8 in. 

#4 
tfl 0 
#20 
#40 
#60 

ffl()IJ
#140 
#200 

-

PERCENT 
FINER 

100.0 
96.7 
91.3 
84.9 
76.9 
67.(, 
54.8 
43.1 
34.1 
29.0 

SPEC: 
PERCENT 

PASS? 

(X""NO) 

Particle Size Distribution Report 

• (no ,!lf)ceification provided) 

Samplo No.: B305 
Location: BA-09 
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Source of Sample: Date: 

1 
GRAIN SIZE. - mm 

Pl.= 

Das= 2.02 
030= 0.0817 
Cu= 

USCS= 

.________________________~ 
Elev./Oepth; 13.5-15.0' 

Client: 

Project: BAA 

Proiect No: W04-G487 Plate 
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Soll Description 

Atterberq Limits 
LL= 

Classification 
AASHTO= 

Remarks 
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Pl= 

050= 0.202 
D10= 
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Particle Size Distribution Report 

1 
-GRAIN SIZE - mm 

%SAND 
CRS, MEDIUM 
9.9 15.9 I 

PL= 

D55= 6,97 

SIEVE PERCENT SPEC." PASS? 

SIZE FINER PERCENT (X!!!NO) 
3/4 in. 91.l 
3/8 iri. 87.0 

#4 RV-) 
#10 12.0 
#40 56.1 
tf.60 48.1 

11100 34.l 
#200 1().4 

' 

3/o COBBLES 
¾GRAVEL 

CRS. FINE 
9.2 

• (m> s-pcc:ilication pmvidcd} 

Sample No.: T Source of Samplo: 
Location: TC-1-11 

NODARSE & ASSOCIATES, INC. 

0.1 

FINE SILT 
45.7 8.5 

Soil Descrl~tlon 

Atterberg Limits 
LL= 

Coefficients 
. b60= 0.601 

D30= 0,134 
Cu= 8.24 

D15= 0.0888 
Cc= 0.40 

uses.. 
Classification 

AASHTO= 

Remarks 

CLAY 
I 1.9 

-Pl= 

050= 0.276 
D10= 0.0736 

Date: 
Elev./Oepth: 48.5' 

Client: 
Project: EAA 

Project No: _W04-G-487 Plate 
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Particle Size Distribution Report 
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500 100 10 1 0,1 0.01 0.001 

GRAIN SIZE· mm 

% COBBLES 
¼GRAVEL ¾SAND 0/4 FINES 

CRS. FINE CRS, _MEDIUM FINE SILT CLAY---···-·-·--- .._,____ 
0.0 0.0 11.3 6.7 35.5 24.4 22.1 

SIEVE PERCENT SPEC." PASS? Soll Description -
SIZE FINER PERCENT (X=NO) 

3/4 in. 100.0 
3/8 ir1. 9H 

-ff.4 88.7 
#10 82.0 Atl!mem l.imitsH-20 66.4 PL= - LL= Pl=#40 46.5 
#(;o 32.!t Coefficientsf/100 26.7 

0 85=2.12 � 60= 0.610 D50= 0.478ffl40 24.0 -

#200 22.l D30= 0.209 015= D1o= 
Cu= Cc= 

Classjfication 
USCS= AASHTO= 

·Remarks 

• (no spci:ificution provided) 

Sample No.: 999 Source of Sample: Date: 
Location: 'TC-2-2 Elev./Depth: 8.3' 

·- .. -· .. ..--.. ......... ·----·--- ....,_,_ 
Client: 

..... 

~NODARSE & ASSOCIATES, INC. Project: EAA 

... Proiect No: W04-G-4~] Plate 
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Particle Size Distribution Report 
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soo 100 10 0.1 0.01 0.001 

-

1 
GRAIN SIZE - mm 

¾COBBLES 
¾ GRAVi:L ¾SAND •~f.lNES 

CRS. FINE CRS. MEDIUM FINE SILT CLAY 
o.o·- 0.0 4.8 4.4 1ti.ti 47.4 26.6 

Client: 
Project: EAANODARSE & ASSOCIATES, INC. 

Project No:. ~04-G-487 

SPEC.* 

PERCENT 

PASS? 
(X=NO) 

PL= 

. 0 85= o.931 
030= 0.0948 
Cu= 

USCS= 

Source of Sample: 

Soil Desc:rietion 

Atterberg Limit! 
LL= 

Coefficients 
D50= 0.245 
D15= 
Cc= 

Classification 

Pl= 

050= 0.17J 
D10= 

AASHTO= 

Remarks 

Date: 
Elev./Depth: 13.5' 

Plate 

SIEVE 

SIZI! 

3/4 in, 
3/R in. 

tf4 
#10 
#20 
#40 
#60 

ftlOO 
ftl40 
#200 

PERCENT 
FINER 

100.0 
91!.2 
95.2 
90.8 
84.l 
74.0 
60.6 
45.1 
32.6 
26.6 

• (nu specification provided) 

Sample No.: 211 
Location: TC-3-3 



JAN-31-2005 15:50 From: 407 740 5961 To:19134583323 P.28"30 

Particle Size Distribution Report 
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GRAIN SIZE - mm 
¾COBBLES 

%GRAVEL 
CRS. FINE CRS. 

0.0 0.0 26.8 14.<i 

SIEVE 

SIZE 

3/4m. 
3/8 in. 

/.!-4
#lO 
#40 
#60 

#100 
#200 

PERCENT 
FINER 

100.0 
88.4 
73.2 
58.6 
38.9 
32.6 
27.2 
22.1 

SPEC.• 
PERCENT 

PASS? 
(XmNO) 

-

¾SAND "la FINES 
MEDIUM I FINE SILT CLAY 

19.7 l 16.8 13.3 8.8 

PL= 

Das= s.10 
030= 0.199 
Cu= 346.52 

uses= 

Soil Description 

Atterberg Limil.!, 
LL= Pl= 

-

Coefficients 
050= 2.20 D50= I.OS 
D15111 0.0171 D10= 0.0064 
Cc= 2.82 

Classification 
AASHTO= 

Remarks 

~ (no speci1ic:i1ion pruYidc:d) 

Sample No.: A Source of Sample: Date: 
Location: TC-4-2 Elev./Depth: 7.4' 

=-
Client: 

Project: EAANODARSE & ASSOCIATES, INC. 

Proj~ct No: W04-G-487 Plate 



JAN-31-2005 15:48 From: 407 740 5961 To:19134583323 P.18,.30 

Particle Size Distribution Report 
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0 I I1''I ' -
500 1110 10 1 0.1 0.01 0.001 

GRAIN SIZE· mm 
% GRAVEL "• SAND % FINES 

1--%_._c_o~~:s_-+_C_R_S_._-+-......;..,FIN.....E'---+-C_R_S~.-+--~'--EO~l~U~M-1---F-IN_E_-_-t-___s1_t_T___......__C~LA:;.;...;...;;Y_~ 
3.1 4.4 10.6 56.1 13.2 

SIEVE PERCENT SPEC." PASS? Soil Description 
SIZE FINER PERCENT (XIINO) 

3/4 ifl. 87,4 
3/8 in. 86.8 

fl4 84.3 
#10 79.9 Att9rberg Limits#20_ 73.4 PL= LL= PT=1140 69.3 
1f(i0 66.3 CoefficientsNIOO 53.7 

D50= 0.167/H40 22.3 Des= 5.61 
#200 13.2 030= 0.117 015= 0.0888 

c;;= Ce= 

Classlfleation 
USCS= AASHTO= 

Remarks 

• (111) ,p.:cif11:11lion pruvided) 

Sample No.: 269 Source of Sample: Date: 
Location: TC-5-10 !levJDepth: 48.S' 

NODARSE & ASSOCIATES, INC. 

Client: 
Project: EAA 

Protect No: W04-G-487 Plate 

http:P.18,.30
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Particle Size Distribution Report 
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500 100 10 1 - 0.1 0.01 0.001 
GRAIN-SIZE. mm 

•A COBBLES o/a GRAVEL %SAND %FINES 
CRS. FINE CRS. MEDIUM FINE SILT - CLAY-

0.0 0.0 8.2 12.0 344 32.3 -13.l 

suave PERCENT SPEC: PASS? 
SIZE 

·-

FINER PERCENT (X=NO) 
3/4 in. 
3/8 in. 
- #4 

#10 
1t20 
#40 
1160 

#100-
-#14() 

1t200 

-

100.0 
97.8 
91.8 
19.8 
Gt.2 
45.4 
31.S 
25.4 
17.4 
13.1 

s211 Qess:letiszD 

&l!H:1!2t:e Ljmi!!,
PL• LL-= Pl= 

�85-= 2.74 
Coefflcleng 

-0 60= o.so4 D50= 0.509 
D30= 0.225 D15= 0.0909 D10= 
Cu= Cc-= 

USCS= 
- C1as1!!)catlo~

MS TO= 

Bsmac~s 
-

(110 ~111:cificalilffl provid&I)• 

Sample No.; 307 Source of Sample: Date: 
Location: TC-6-4 l!levJDepth: 18.5' 

-· Cllant: 

Project: EMNODARSE & ASSOCIATES, INC. 

ProJectNo: W04-G-487 Plate 
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Particle Size Distribution Report 
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GRAIN SIZE - mm 

¾ COBBLES 
•;. GRAVEL % SAND % FINES 

CRS. Fl~;,;;;E;...._,_..:;C.;,,,;R;:;.S•:.....,.......:.:M.:.:E.:.:D;,,;,;IU;;,,;M:;,:._4-_..,:F..:;IN:.::E=----1---_..,;S;;,,;l=,LJ;;,___....1,__c;:;.LA~Y;,..._-l 
0.0 0.0 14.1 7.8 9.4 51l.S 7.8 1.4 

SIEVE 

SIZE 

3/4 in. 
3/8 in. 

#4 
#10 
#40 
#60 

#100 
ft200 

PERCENT 

FINE;R 

100.0 
93.2 
85.9 
78.1 
68.7 
64.2 

" 

39.9 
IJ.2 

SPEC: 

PERCENT 

PASS? 

(X=NO) 

PL= 

Das= 4.33 
D30= <>.123 
Cu= 2.96 

USCS= 

Soil Description 

Atferberg Limits 
LL= 

Coefficients 
0 60= 0.22s 
D15= 0.0892 
Cc= 0.87 

Classification 
AASHTO= 

Remarks 

Pl= 

bso= 0.184 
D10= 0.0772 

Date: 

• (no spccilicalinn pToviclcd) 

Sample No.: AS 
Location: TC-6-6 

Source of Sample: 
Elev./Depth: 28.5' 

Client: 

NODARSE & ASSOCIATES1 INC. Project: F.AA 

-·- ProJect No: W04-G-4X7 _,Plate:_ ----··-
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Particle Size Distribution Report 
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500 100 10 1 0.1 0.01 0.001 
GRAIN SIZE - mm 

%GRAVEL o/o SAND ¾FINES%COBBLES i---
CRS. FINE CRS. MEDIUM FINE SILT . CLAY 

0.0 0.0 I 35.0 8.8 7.2 39.5 9.5 

SIEVE PERCEN1 SPEC: PASS? Soil Descrie!ioa 
SIZE FINER PERCENT (X,.NO) 

3/4 in. 100.0 
3/8 in. 7S.S 

#4 65.0 
#10 56.2 Atterber.9..Limitsff20 51.5 PL= LL= Pl=#40 49.0 
#-60 46.5 

Coefficients#100 35.8 
#t40 16.6 D55= 13.0 050= 2.9Sl D50= 0.561 
#200 9.S D30= 0.135 D15= 0.102 D10= 0.0789

Cu= 37.83 Cc= 0.08 

Classlfleatlon 
USCS= MSHTO= 

Remarks 

• (110 ~pc:cilii:atiou pru11idtd) 

Sample No.: 254 Source of Sample: Date: 
Location: TC-7-6 ElevJOepth: 28.5' 

-· "• ··--· ·- ... , 
Client: iNODARSE & ASSOCIATES, INC. Project: EAA 

..... --·. '. ,,. ~ Proiect No: W04-G-487 Plate I 
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Particle Size Distribution Report 
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500 100 10 1 0.1 0.01 0.001 
GRAIN SIZE - mm 

% COEIBLES 
3/eGRAVEL %SAND %FINES 

CRS. FINE CRS. MEDIUM I FINE SILT CLAY--··· 0.0 0.0 1.8 2.2 I 0.8 I 67.2 28.0 

SIEVE 

SIZE 
3/4 in. 
3/g in. 

ff4 
#10 
#20 
#4() 
t/60 

#100 
#140 
#200 

PERCENT 

FINER 

100.0 
100.0 
98.2 

--"9G.O 
95.4 
!>S.2 
94.7 
85.8 
45.4 
28.0 

SPEC.* 

PERCENT 

PASS? 

(X..NO) 

PL= 

� 85= 0.149 
D30= 0.0796 
Cu= 

Soil Dascrietion 

Atterberg Limits 
LL= 

Coefficients
�60= 0.122 
D15= 
Cc= 

Pl= 

D50= 0.111 
D10= 

USCS= 
Classification 

AASHTO::: 

Remar}Ss 

-

• (nu spec11icarion pt'Ovidei.l) 

Sample No.: 203 Souree of Sample: Date: 
Location: TC-8•9 Elev./Depth: 43.5-45.0' .. _ ·-~.._, .. ....-.. ·-· -

Client: 
Project: EAANODARSE & ASSOCIATES, INC. 

.,. Proiect No: _\YQ-4-G-487 Plate 

I 
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Particle Size Distribution Report 
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#40 79.2 

72.:l#60 
#100 6S.8 
#140 49.6 
11-200 44.9 
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SPEC."_ 

PERCENT 

-

PASS? 
(X,;,NO) 

.. 

-
%SAND %FINES -·-~ Ml!DIUM SILTFINE CLAY 

".1.43-14.2 44.9 

Soll Descrlpjion 

-
Attetberg Limns 

PL= LL• -Pl• 

Coefficients 
Oe5s 0~755 080= o.132 050= 0.107 
D30= D15= D10= 
Cu= Cc= 

Classlf!catleR 
uses= MS TO= 

R!!!!ads1 
-

-

(nu gpecificalion provided) 

Sample No.: 249 Source of Sample: 
Location: TC-10-4

.•..-· - ......i 

Client: 
Project:NODARSE & ASSOCIATES, INC. EAA 

Date: 
Elev./Depth: 18.5' 

... ··- Project No; W04-G-4$7 Plate 



LABORATORY TEST RESULTS FOR 
EAA RESERVOIR 

'PROJECT No: 05-05-0013-101. 
N&A 

Passing Sieve Number AtterbergApproximate 
Moisture Organic(%) LimitsSample StratumBoring Content ClassificationContentDepth NumberNumber (%) (%)10 40 60 200100 LL PI(feet) 

TCl-N 5.5' 71 44 34 2228 15 - - -I 
TCl-N 33.5' 96 85 73 31 6 26 -- -
TCl-N 53.5' 53 2735 20 13 15 - --

,18TCl-N 68.5' 79.55 22 16 11 - - -
TCl-N 73.5' 20 ' 2463 30 11 8 -- -
TCl-N 21 ·88.5' 2576 50 37 17 - - -
TCl-E 13.5' 

I 

53,69 44 35 25 21 -- -
' 

TCl-E 53.5' 22 18 14 I 1750 28 - - -
TCl-E 58.5' 2579 43 30 20 15 - --

..TCl-E 83.5' 2260 23 1034 13 - -
TCl-E 88.5' 82 12 2149 29 14 - --
TCl-E, 98.5' 

' 

73 25 16 12 1535 -- -
TCl-W 13.5' 4669 55 36 23 26 -- -
TCl-W 48.5' 2688 79 75 1553 I - - -
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-
-
-
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33.5' 82 53 34 19 6 20 - - -
68.5' 63 33 25 17 13 20 - - -

- - -
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93.5' 82 
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(%) 

22 14 12 

Moisture 

23 
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Particle Size Distribution Report 
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0.0 0.0 ~ 3.6 ·6.s I 9.9 I 58-:-8 21.2 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

3/4 in. 100.0 
3/8 in. 100.0 

#4 96.4 -

#10 89.9 
#20 84.3 
#40 80.0 
#60 77.0 

#100 64.0 
. 

#140 33.1 
#200 21.2 

. .. 

PASS? 

(X=NO) 

-

PL= 

_o85= o.954 
030= 0.101 

- Cu= 

uses= 

( ,m spec1ticatton provided) 

Sample No.: 282 Source of Sample: 
Location: TCIS-10 

Soil Description 

Atterberg Limits 
LL= Pl= 

Coefficients. 
0 60= 0.143 050= 0.128 
015= 010= 
Cc= 

Classification 
AASHTO= 

Remarks 

Date: 
Elev./Depth: 48.5' 

Client: 

Project: EAA
NODARSE & ASSOCIATES, INC. 

Pro·ect No: W04-G-487 Plate 



LABORATORY TEST RESULTS FOR 
EAA RESERVOIR - W0#2 

PROJECT No: 05-05-0013-101 
N&A 

Boring 
Number 

Approximate 
Sample 
Depth 
(feet) 

Passing Sieve Number 
(%) Moisture 

Content 
(%) 

Organic 
Content 

(%) 

Atterberg 
Limits 

Classification 
Stratum 
Number 

10 20 60 100 200 LL PI 

CB-157 
CP05-EAARS-CB-

0255 
9.0' 74 44 

66 

35 29 24 33 - - - SM Silty sand with gravel 

CB-157 
CP05-EAARS-CB-

0255 
13.5' 81 51 47 

20 

32 27 - - - SM Silty sand with gravel 

CB-157 
CP05-EAARS-CB-

0255 

CB-158 
CP05-EAARS-CB-

0256 

18.5' 54 35 27 11 19 - - - SW-SM 
Well graded sand with 

silt+gravel 

50.5' 75 46 32 17 

17 

10 19 - - - SW-SM 
Well graded sand with 

silt+gravel 

CB-158 
CP05-EAARS-CB-

0256 
55.0' 97 61 

49 

39 8 23 - - - SP-SM 
Poorly graded sand 

with silt 

CB-158 
CP05-EAARS-CB-

0256 
65.5' 74 34 21 14 21 - - - SW-SM 

Well graded sand with 
gravel 

CB-158 
CP05-EAARS-CB-

0256 
70.0' 93 83 

81 

67 

79 

35 13 28 - - - SP-SM 
Poorly graded sand 

with silt 

CB-158 
CP05-EAARS-CB-

0256 
38.5' 86 59 22 28 - - - SM Silty sand 

CB-158 
CP05-EAARS-CB-

0256 
44.5' 99 97 92 27 8 29 - - - SP-SM 

Poorly graded sand 
with silt 



Boring 
Number 

CB-158 
CP05-EAARS-CB-

0256 

CB-158 
CP05-EAARS-CB-

0256 

CB-158 
CP05-EAARS-CB-

0256 

CB-158 
CP05-EAARS-CB-

0256 

CB-158 
CP05-EAARS-CB-

0256 

CB-158 
CP05-EAARS-CB-

0256 

CB-158 
CP05-EAARS-CB-

0256 

CB-158 
CP05-EAARS-CB-

0256 

Approximate 
Sample 
Depth 
(feet) 

23.5' 

21.5' 

76.0' 

80.5' 

85.0' 

89.5' 

91.0' 

98.5' 

10 

72 

65 

54 

55 

55 

53 

57 

71 

Passing Sieve Number 
(%) 

20 

43 

41 

29 

26 

26 

27 

43 

61 

60 

33 

34 

21 

18 

18 

14 

38 

56 

100 

26 

30 

16 

12 

12 

11 

23 

34 

200 

19 

23 

11 

10 

IO 

9 

17 

20 

Moisture 
Content 

(%) 

29 

21 

28 

26 

26 

22 

21 

22 

Organic 
Content 

(%) 

-

-

-

-

-

-

-

-

Atterberg 
Limits 

LL 

-

-

-

-

-

-

-

-

PI 

-

-

-

-

-

-

-

-

Classification 

SM 

SM 

SP-SM 

SP-SM 

SW-SM 

SW-SM 

SM 

SM 

Stratum 
Number 

Silty sand with gravel 

Silty sand with gravel 

Poorly graded sand 
with gravel 

Poorly graded sand 
with silt 

Well graded sand with 
silt+gravel 

Well graded sand with 
silt+gravel 

Silty sand with gravel 

Silty sand with gravel 



LABORATORY Tl~ST JUtSULTS F'OR 
EAA RESERVOIR - W0#4 

J>RO.JECT No: 05-05--0013-lOl 
N&A 

-·· 

Bm·ing 
Number 

··--

CB-0 I (Jg 

c._po s - if~_ES_ 

- C (3 6 2-C,S 

-·· 

-------

-

----

----·· 

---· 

A.pproximaic 
Sample 

DiepH11 
(feet) 

.l<,=_ .,._:,001D. 

4.5-9.5' 

.. 

Ul 

1~' 

Passing Sieve Number 
Moisture Organic

('¼i) 
Content Content 

10 60 100 200 (%) ('¼,) ,_ 
u -

20 6 5 l - -

·--

--· 

I-· ----·-· 

---·-· 

~-

--- --· 

--· 

--·-----

-

Attcrbcrg 
Limits Stratum

Classification 
Number 

LL Pl 

--
Well graded 

- - gravel with (GW) 
sand. 



LABORATORY TEST RESULTS FOR 
EAA RESERVOIR - W0#3 

PROJECT No: 05-05-0013-101 
N&A 

Approximate 

Boring Sample 
Number Depth 

(feet) 10 

CB-0169 

CP05-EAARS-CB-0266 
5.5' 37 

CB-0169 
11.5' 

CP05-EAARS-CB-0266 
72 

CB-0169 
CP05-EAARS-CB-0266 

14.5' 48 

CB-0169 

CP05-EAARS-CB-0266 
16' 81 

CB-0169 
CP05-EAARS-CB-0266 

20.5' 87 

CB-0169 
CP05-EAARS-CB-0266 

26.5' 87 

CB-0169 

CP05-EAARS-CB-0266 
31.0' 81 

CB-0169 

CP05-EAARS-CB-0266 
37.0' 75 

CB-0169 
CP05-EAARS-CB-0266 

44.5' 99 

CB-0169 
CP05-EAARS-CB-0266 

49.0' 57 

CB-0169 55.0' 86 
CP05-EAARS-CB-0266 

CB-0169 61.0' 44 
CP05-EAARS-CB-0266 

Passing Sieve Number 
Moisture Organic

(%) 
Content Content 

20 60 100 200 (%) (%) 

25 14 11 8 13 -

59 39 33 28 24 -

36 22 18 14 34 -

65 41 32 25 36 -

76 54 42 27 28 -

72 48 35 13 22 -

71 53 41 25 22 -

60 39 27 9 27 -

94 22 8 3 25 -

47 20 13 7 21 -

81 75 59 22 30 -

36 23 17 11 30 -

Atterberg 
Limits 

Classification 
Stratum 
Number 

LL PI 

Well graded sand with - - (SW-SM)
silt+gravel. 

- - Silty sand with gravel. (SM) 

Well graded sand with silt and (SW-SM)- - gravel. 

- - Silty sand. (SM) 

- - Silty sand. (SM) 

- - Well graded sand with silt. (SW-SM) 

- - Silty sand. (SM) 

- - Well graded sand with silt. (SW-SM) 

- - Poorly graded sand. (SP) 

Well graded sand with silt and - - (SW-SM)
gravel. 

Silty sand. (SM)
- -

Well graded sand with (SW-SM)- - silt+gravel. 

1 



CB-0169 

CP05-EAARS-CB-0266 
65.5' 94 81 35 18 9 22 - - - Well graded sand with silt. (SW-SM) 

CB-0169 

CP05-EAARS-CB-0266 
68.5' 62 50 26 18 8 22 - - - Well graded sand with 

silt+gravel. 
(SW-SM) 

CB-0169 

CP05-EAARS-CB-0266 
73.0' 64 56 38 19 IO 21 - - -

Well graded sand with 
silt+gravel. 

(SW-SM) 

CB-0169 

,CP05-EAARS-CB-0266 
76.0' 56 48 29 17 II 18 - - - Well graded sand with 

silt+gravel. 
(SW-SM) 

CB-0169 

CP05-EAARS-CB-0266 

85.0' 33 25 12 8 6 14 
- - - Well graded gravel with silt 

and sand. 
(GW-GM) 

-
CB-0169 

CP05-EAARS-CB-0266 
89.5' 52 39 13 IO 8 14 - - - Well graded sand with 

silt+gravel. 
(SW-SM) 

CB-0171 

CP05-EAARS-CB-0268 

13.5' 84 71 46 37 27 30 - - - Silty sand. (SM) 

CB-0171 

CP05-EAARS-CB-0268 

18.5' 42 38 25 18 9 22 - - -
Poorly graded gravel with silt 

and sand. 
(GP-GM) 

CB-0171 

CP05-EAARS-CB-0268 
33.5' 76 66 47 30 9 18 - - - Well graded sand with 

silt+gravel. 
(SW-SM) 

CB-0172 

CP05-EAARS-CB-0269 

0.0' 76 72 35 21 14 137 - - - Silty sand with gravel. (SM) 

CB-0172 

CP05-EAARS-CB-0269 
8.5' 57 39 21 16 12 24 - - - Well graded sand with 

silt+gravel. 
(SW-SM) 

CB-0172 

CP05-EAARS-CB-0269 
13.5' 78 71 49 38 25 32 

- - - Silty sand with gravel. (SM) 

CB-0172 

CP05-EAARS-CB-0269 

18.5' 85 68 40 27 IO 23 - - - Well graded sand with silt. (SW-SM) 

CB-0172 

CP05-EAARS-CB-0269 
33.5' 56 51 40 28 3 16 - - - Poorly graded sand with 

gravel. 
(SP) 

CB-0172 

CP05-EAARS-CB-0269 
38.5' 74 65 52 22 6 21 - - - Well graded sand with 

silt+gravel. 
(SW-SM) 

CB-0173 

CP05-EAARS-CB-0270 

1.5' 45 31 15 10 7 158 - - - Well graded sand with 
silt+gravel. 

(SW-SM) 

CB-0173 

CP05-EAARS-CB-0270 
3.5' 26 22 18 16 14 27 

- - - Silty gravel with sand (GM) 
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CB-0173 13.5' 77 65 47 41 35 36 Silty sand. (SM)
- - -CP05-EAARS-CB-0270 

CB-0173 18.5' 46 37 24 18 11 26 Well graded sand with (SW-SM) 
CP05-EAARS-CB-0270 - - - silt+gravel. 

CB-0175 0.0' 58 47 33 28 22 12 Silty sand with gravel. (SM)
- - -

CP05-EAARS-CB-0271 

CB-0175 2.0' 60 50 36 29 22 20 Silty sand with gravel. (SM)
- - -CP05-EAARS-CB-027 I 

CB-0175 10.5' 46 37 26 21 18 24 Silty sand with gravel. (SM) 
- - -CP05-EAARS-CB-0271 

CB-0175 18.5' 82 73 51 37 25 25 (SM)
CP05-EAARS-CB-027 I - - - Silty sand. 

CB-0175 23.5' 67 59 39 26 12 22 Well graded sand with (SW-SM)
CP05-EAARS-CB-027 l 

- - - silt+gravel. 

CB-0175 38.5' 82 77 55 25 10 24 Poorly graded sand with silt (SP-SM) 

CP05-EAARS-CB-027 I 
- - - and gravel. 

CB-0176 5.1' 45 33 21 18 15 19 Silty sand with gravel. (SM) 
- - -

CP05-EAARS-CB-0272 

CB-0176 10.0' 79 69 55 39 24 29 Silty sand with gravel. (SM) 
- - -

CP05-EAARS-CB-0272 

CB-0176 18.5' 52 46 36 22 9 11 Well graded sand with (SW-SM) 
CP05-EAARS-CB-0272 

- - - silt+gravel. 

CB-0176 23.5' 47 42 37 22 7 15 Well graded sand with (SW-SM) 
CP05-EAARS-CB-0272 

- - - silt+gravel. 

CB-0176 28.5' 98 97 94 38 5 29 Poorly graded sand. (SP) 
- - -

CP05-EAARS-CB-0272 

CB-0176 33.5' 53 48 27 16 5 16 Well graded sand with (SW-SM) 
CP05-EAARS-CB-0272 

- - - silt+gravel. 

CB-0179 5.5' 41 30 17 13 10 24 Well graded sand with (SW-SM) 
CP05-EAARS-CB-0275 

- - - silt+gravel. 

CB-0179 7.5' 58 46 27 21 17 25 Silty sand with gravel. (SM) 
- - -

CP05-EAARS-CB-0275 

CB-0179 13.5' 50 40 26 23 19 18 Silty sand with gravel. (SM) 
- - -

CP05-EAARS-CB-0275 
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CB-0179 
CP05-EAARS-CB-0275 

23.5' 38 29 22 14 5 14 
- - - Well graded sand with gravel. (SW) 

CB-0179 
CP05-EAARS-CB-0275 

28.5' 52 48 39 21 7 15 
- - - Poorly graded sand with silt. (SP-SM) 

CB-0179 
CP05-EAARS-CB-0275 

33.5' 91 91 86 27 7 25 
- - - Poorly graded sand with silt. (SP-SM) 

CB-0179 

CP05-EAARS-CB-0275 
38.5' 72 71 49 15 4 21 - - - Poorly graded sand with 

gravel. 
(SP) 

CB-0179 

CP05-EAARS-CB-0275 
48.5' 83 83 75 17 6 21 

- - -
Poorly graded sand with 

silt+gravel. 
(SP-SM) 

CB-0179 
CP05-EAARS-CB-0275 

58.5' 61 53 35 20 9 23 
- - - Well graded sand with 

silt+gravel. 
(SW-SM) 

CB-0179 
CP05-EAARS-CB-0275 

63.5' 57 48 33 16 7 28 - - - Well graded sand with 
silt+gravel. 

(SW-SM) 

CB-0179 
CP05-EAARS-CB-0275 

73.5' 99 96 70 15 10 22 - - - Poorly graded sand with silt. (SP-SM) 

CB-0179 
CP05-EAARS-CB-0275 

83.5' 57 38 20 14 11 20 - - - Well graded sand with 
silt+gravel. 

(SW-SM) 

CB-0179 
CP05-EAARS-CB-0275 

93.5' 64 42 21 16 12 18 
- - - Well graded sand with silt. (SW-SM) 

CB-0180 
CP05-EAARS-CB-0276 

8.0' 43 32 21 17 12 17 
- - -

Well graded sand with 
silt+gravel. 

(SW-SM) 

CB-0180 
CP05-EAARS-CB-0276 

13.5' 54 43 27 21 13 25 - - - Well graded sand with 
silt+gravel. 

(SW-SM) 

CB-0180 
CP05-EAARS-CB-0276 

18.5' 88 84 76 29 9 26 
- - - Poorly graded sand with silt. (SP-SM) 

CB-0180 
CP05-EAARS-CB-0276 

23.5' 87 81 58 19 4 25 - - - Poorly graded sand. (SP) 

CB-0180 
CP05-EAARS-CB-0276 

28.5' 99 97 82 22 6 27 
- - -

Poorly graded sand with silt. (SP-SM) 

CB-0180 
CP05-EAARS-CB-0276 

33.5' 96 95 92 44 9 27 - - - Poorly graded sand with silt. (SP-SM) 

CB-0181 
CP05-EAARS-CB-0277 

23.5' 82 74 63 44 16 25 
- - - Silty sand. (SM) 
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CB-0181 
CP05-EAARS-CB-0277 

28.5' 83 82 80 59 13 24 - - -
Poorly graded sand with silt 

and gravel. 
(SP-SM) 

CB-0181 
CP05-EAARS-CB-0277 

33.5' 93 84 71 50 16 30 
- - - Silty sand. (SM) 

CB-0183 

CP05-EAARS-CB-0278 
18.5' 57 43 25 19 14 21 Well graded sand with 

silt+gravel. 
(SW-SM) 

CB-0183 

CP05-EAARS-CB-0278 
23.5' 81 64 40 29 19 24 Silty sand with gravel. (SM) 

CB-0183 
CP05-EAARS-CB-0278 

28.5' 52 45 37 24 9 12 Well graded sand with 
silt+gravel. 

(SW-SM) 

CB-0183 
CP05-EAARS-CB-02 78 

33.5' 93 93 91 26 6 24 Poorly graded sand with silt. (SP-SM) 

5 



LABORATORY TEST RESULTS FOR 
EAA RESERVOIR - W0#5 

PROJECT No: 05-05-0013-101 
N&A 

Boring 
Number 

Approximate 
Sample 
Depth 
(feet) 

Passing Sieve Number 
(%) 

10 20 60 100 200 

Moisture 
Content 

(%) 

Organic 
Content 

(%) 

Atterberg 
Limits 

LL PI 

Classification 
Stratum 
Number 

CB-0174 
CP05-EAARS-VB-0283 

5-10' 71 63 50 45 39 10 - - - Sandy silty clay with 
gravel. 

(CL-ML) 

CB-0174 
CP05-EAARS-VB-0283 10-15' 69 61 50 46 41 23 - - - Sandy silty clay with 

gravel. 
(CL-ML) 

CB-0174 
CP05-EAARS-VB-0283 100-105' 85 49 13 ll 9 ll - - - Poorly graded sand 

with silt. 
(SP-SM) 

CB-0174 
CP05-EAARS-VB-0283 110-115' 81 52 22 17 14 18 - - - Silty sand with 

gravel. 
(SM) 

CB-0174 
CP05-EAARS-VB-0283 115-120' 66 46 20 15 12 16 - - - Well graded sand 

with silt and gravel. 
(SW-SM) 

CB-0174 
CP05-EAARS-VB-0283 125-130' 41 28 15 10 7 13 - - - Well graded sand 

with silt and gravel. 
(SW-SM) 

CB-0174 
CP05-EAARS-VB-0283 140-145' 76 63 45 15 10 19 - - - Poorly graded sand 

with silt and gravel. 
(SP-SM) 

CB-0174 
CP05-EAARS-VB-0283 150-155' 53 37 22 12 8 13 - - - Well graded sand 

with silt and gravel. 
(SW-SM) 

CB-0174 
CP05-EAARS-VB-0283 160-165' 50 35 21 15 9 14 - - - Well graded sand 

with silt and gravel. 
(SW-SM) 
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CB-0174 
CP05-EAARS-VB-0283 

CB-0174 
CP05-EAARS-VB-0283 

CB-0174 
CP05-EAARS-VB-0283 

CB-0174 
CP05-EAARS-VB-0283 

CB-0174 
CP05-EAARS-VB-0283 

CB-0174 
CP05-EAARS-VB-0283 

165-170' 

180-185' 

185-190' 

195-200' 

200-205' 

205-210' 

92 

92 

90 

89 

-

-

87 

92 

85 

86 

-

-

78 

88 

82 

81 

100 

100 

40 

55 

66 

70 

100 

100 

23 

29 

41 

27 

22 

25 

20 

20 

20 

17 

25 

26 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Silty sand. 

Silty sand. 

Silty sandy with 
gravel. 

Silty sand with 
gravel. 

Silty sand. 

Silty sand. 

(SM) 

(SM) 

(SM) 

(SM) 

(SM) 

(SM) 
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LABO RA TORY TEST RESULTS FOR 
PROJECT NAME: EAA RESERVOIR (BLACK AND VEATCH) Work Order No. 6 
PROJECT No: 05-05-0013-101 
PALM BEACH COUNTY, FLORIDA 
N&A 

Approximate Passing Sieve Number 
Boring Sample (%) 

No Depth 10 40 60 100 
(feetO 

CB-164 
5.0-10.0 37CPOS-EAARS-VB-0282 24 20 17 

CB-164 
10.0-15.0 70CPOS-EAARS-VB-0282 46 38 33 

CB-164 
30.0-35.0 50CPOS-EAARS-VB-0282 39 34 26 

CB-164 
45.0-50.0 78 21 9 5CPOS-EAARS-VB-0282 

CB-164 
55.0-60.0 51 30 20 15CPOS-EAARS-VB-0282 

CB-164 
70.0-75.0 31 22 17 12CPOS-EAARS-VB-0282 

CB-164 
95.0-100.0 78 36 17 8CPOS-EAARS-VB-0282 

CB-164 
115.0-120.0 67 56 53 42

CPOS-EAARS-VB-0282 
CB-164 

120.0-125.0 77 67 64 46CPOS-EAARS-VB-0282 
CB-164 

130.0-135.0 89 84 83 40CPOS-EAARS-VB-0282 
C:B-164 

135.0-140.0 64 51 49 30CPOS-EAARS-VB-0282 
CB-164 

145.0-150.0 60 43 39 18CPOS-EAARS-VB-0282 
CB-164 

165.0-170.0 37 21 18 12CPOS-EAARS-VB-0282 
CB-164 

180.0-185.0 81 68 65 51CPOS-EAARS-VB-0282 
CB-164 

200.0-205.0 99 98 97 72CPOS-EAARS-VB-0282 

Moisture Organic 
Content Content 

200 (%) (%) 

14 6 -

27 21 -

17 8 -

2 14 -

8 10 -

7 7 -

6 22 -
27 20 -

26 22 -

25 21 -

21 21 -

11 13 -

7 14 -

20 20 -

34 20 -

Atterberg AASHTOor 
Limits u.s.c.s. 

LL PI Classification 

- - GM 

- - SM 

- - SM 

- - SP 

- - SP-SM 

- - GP-GM 

- - SP-SM 

- - SM 

- - SM 

- - SM 

- - SM 

- - SP-SM 

- - GP-GM 

- - SM 

- - SM 



CB-164 
CPOS-EAARS-VB-0282 

215.0-220.0 100 100 100 100 29 28 - - - SM 

CB-164 
CPOS-EAARS-VB-0282 225.0-230.0 100 100 99 98 75 36 - - - ML 

CB-170 
CPOS-EAARS-CB-0267 88.5-90.0 96 85 75 46 29 21 - - - SM 

CB-171 
CPOS-EAARS-CB-0268 78.5-80.0 99 92 86 65 39 26 - - - SM 

CB-174 
CPOS-EAARS-VB-0283 40.0-45.0 88 82 79 43 6 17 - - - SP-SM 

CB-174 
CPOS-EAARS-VB-0283 60.0-65.0 46 34 26 15 8 8 - - - SP-SM 

CB-176 
CPOS-EAARS-CB-0272 58.5-60.0 64 40 31 18 5 21 - - - SP-SM 

CB-182 
CPOS-EAARS-VB-0284 

10.0-15.0 63 52 46 39 26 18 - - - SM 

CB-182 
CPOS-EAARS-VB-0284 20.0-25.0 97 95 91 31 4 26 - - - SP 

CB-182 
CPOS-EAARS-VB-0284 40.0-45.0 31 20 13 8 4 2 - - - GP 

CB-182 
CPOS-EAARS-VB-0284 

55.0-60.0 50 39 31 18 9 16 - - - SP-SM 

CB-182 
CPOS-EAARS-VB-0284 70.0-75.0 53 20 14 10 7 9 - - - SP-SM 

CB-182 
CPOS-EAARS-VB-0284 90.0-95.0 65 25 15 9 7 15 - - - SP-SM 

CB-182 
CPOS-EAARS-VB-0284 100.0-105.0 49 17 11 8 6 11 - - - GP-GM 

CB-182 
CPOS-EAARS-VB-0284 

120.0-125.0 53 30 25 19 13 13 - - - SM 

CB-182 
CPOS-EAARS-VB-0284 125.0-130.0 40 19 14 II 8 10 - - - SP-SM 

CB-182 
CPOS-EAARS-VB-0284 

140.0-145.0 54 29 10 8 7 9 - - - SP-SM 

CB-182 
CPOS-EAARS-VB-0284 155.0-160.0 63 50 46 19 II 12 - - - SP-SM 

CB-182 
CPOS-EAARS-VB-0284 

175.0-180.0 78 66 63 52 22 17 - - - SM 

CB-182 
CPOS-EAARS-VB-0284 185.0-190.0 93 83 82 75 35 15 - - - SM 

CB-182 
CPOS-EAARS-VB-0284 205 .0-210.0 100 100 100 100 45 23 - - - ML 

CB-182 
CPOS-EAARS-VB-0284 210.0-215.0 100 100 100 99 43 26 - - - ML 



CB-182 225.0-230.0CPOS-EAARS-VB-0284 100 100 100 99 99 75 - - - ML 

CB-190 
215.0-220.0CPOS-EAARS-VB-028S 100 97 95 91 71 43 - - - CL 

CB-190 220.0-225.0CPOS-EAARS-VB-028S 100 90 80 71 62 88 - - - CL 

CB-190 
225.0-230.0CPOS-EAARS-VB-028S 100 95 92 89 86 148 - 127 66 CH 

CB-20S 5.0-10.0CPOS-EAARS-VB-0286 52 31 25 21 16 14 - - - SM 

CB-20S 15.0-20.0CPOS-EAARS-VB-0286 67 49 40 31 20 18 - - - SM 

CB-20S 
30.0-35.0CPOS-EAARS-VB-0286 77 56 43 25 6 16 - - - SP-SM 

CB-20S 35.0-40.0CPOS-EAARS-VB-0286 100 97 93 46 5 24 - - - SP-SM 

CB-205 60.0-65.0CPOS-EAARS-VB-0286 49 31 23 16 11 14 - - - SP-SM 

CB-20S 65.0-70.0CPOS-EAARS-VB-0286 91 79 71 45 16 21 - - - SM 

CB-205 75.0-80.0CPOS-EAARS-VB-0286 52 33 24 16 13 13 - - - SM 

CB-205 80.0-85.0CPOS-EAARS-VB-0286 40 21 15 8 7 12 - - - SP-SM 

CB-205 95.0-100.0CPOS-EAARS-VB-0286 87 48 24 11 8 17 - - - SP-SM 

CB-205 105.0-110.0CPOS-EAARS-VB-0286 52 16 12 9 7 14 - - - SP-SM 

CB-205 110.0-115.0CPOS-EAARS-VB-0286 62 46 43 37 30 20 - - - SM 

CB-205 125.0-130.0 50
CPOS-EAARS-VB-0286 

25 20 16 12 17 - - - SP-SM 

CB-205 140.0-145.0
CPOS-EAARS-VB-0286 

58 38 32 13 7 15 - - - SP-SM 

CB-205 160.0-165.0 58
CPOS-EAARS-VB-0286 

39 35 24 12 20 - - - SP-SM 

CB-205 175.0-180.0CPOS-EAARS-VB-0286 77 67 66 56 19 18 - - - SM 

CB-205 180.0-185.0 96
CPOS-EAARS-VB-0286 

91 90 82 37 21 - - - SM 

CB-205 195.0-200.0CPOS-EAARS-VB-0286 95 90 89 74 31 19 - - - SM 

CB-205 
CPOS-EAARS-VB-0286 215.0-200.0 100 100 100 100 53 25 - - - ML 



CB-219 
CPOS-EAARS-CB-O317 

14.0-15.5 94 77 70 64 52 23 - - - ML 

CB-219 
34.0-35.5CPOS-EAARS-C B-0317 95 77 47 25 12 25 - - - SP-SM 

CB-228 
4.0-5.5CPOS-EAARS-CB-O326 23 I I 8 6 4 5 - - - GP 

CB-228 
14.0-15.5CPOS-EAARS-CB-O326 74 44 32 24 11 23 - - - SP-SM 

CB-231 
CPOS-EAARS-CB-O329 

8.5-10.0 61 32 25 20 14 17 - - - SM 

CB-231 
CPOS-EAARS-CB-O329 13.5-15.0 88 60 50 38 14 22 - - - SM 

CB-231 
18.5-20.0CPOS-EAARS-CB-O329 54 38 32 22 12 13 - - - SP-SM 

CB-231 
23.5-25.0CPOS-EAARS-CB-O329 87 69 54 18 6 26 - - - SP-SM 

CB 231 
CPOS-EAARS-CB-O329 33.5-35.0 65 60 58 40 8 16 - - - SP-SM 

CB-235 
CPOS-EAARS-CB-O333 8.5-10.0 63 38 32 29 24 24 - - - SM 

CB-248 
10.0-11.5CPOS-EAARS-CB-O346 55 29 20 14 9 JO - - - SP-SM 

CB-26O 
13.0-14.5CPOS-EAARS-CB-O358 70 40 31 26 20 21 - - - SM 

CB 262 8.5-10.0CPOS-EAARS-CB-O36O 38 21 15 11 8 26 - - - GP-GM 

CB-262 
13.5-15.0

CPOS-EAARS-CB-O36O 
82 59 53 49 46 31 - - - SM 

CB-262 18.5-20.0
CPOS-EAARS-CB-O36O 

89 67 55 45 32 24 - - - SM 

CB-262 23.5-25.0
CPOS-EAARS-CB-O36O 

69 46 38 29 15 22 - - - SM 

CB-268 0.0-1.5
CPOS-EAARS-CB-0365 

72 48 38 31 24 JO - - - SM 

CB-268 
1.5-3.0 60

CPOS-EAARS-CB-O365 
41 35 30 24 13 - - - SM 

CB-268 3.5-5.0
CPOS-EAARS-CB-O365 

68 33 22 15 9 88 - - - SP-SM 

CB-268 5.0-6.5CPOS-EAARS-CB-O365 37 17 13 JO 7 13 - - - SP-SM 

CB-268 
CPOS-EAARS-CB-O365 

11.5-13.0 75 48 39 29 19 29 - - - SM 

CB-268 18.5-20.0
CPOS-EAARS-CB-O365 96 82 71 59 41 23 - - - SM 



CB-268 
CP0S-EAARS-CB-0365 23.5-25.0 90 68 57 48 36 23 - - - SM 

CB-268 
CP0S-EAARS-CB-0365 

28.5-30.0 86 63 55 46 31 21 - - - SM 

CB-268 
CP0S-EAARS-CB-0365 

33.5-35.0 53 30 26 20 11 13 - - - SP-SM 

CB-276 
CP0S-EAARS-CB-0372 

14.5-16.0 93 75 68 62 53 19 - - - ML 

CB-277 
CP0S-EAARS-CH-0373 

19.0-20.5 83 67 56 41 21 25 - - - SM 

CB-277 
CP0S-EAARS-CB-0373 

29.0-30.5 66 49 40 28 19 22 - - - SM 

CB-277 
CP0S-EAARS-CB-0373 

34.0-35.5 100 98 95 37 5 26 - - - SP 

CB-281 
CP0S-EAARS-CH-0377 

15.5-17.0 79 42 32 26 19 18 - - - SM 

CB-281 
CP0S-EAARS-CB-0377 

19.0-20.5 92 68 54 40 25 26 - - - SM 

CB-281 
CP0S-EAARS-CB-0377 24.0-25.5 67 43 35 28 18 19 - - - SM 

CB-281 
CP0S-EAARS-CH-0377 

29.0-30.5 72 49 41 31 17 15 - - - SM 

CB-310 
CP0S-EAARS-CB-0406 

23.5-25.0 85 64 52 41 28 26 - - - SM 

CB-310 
CP0S-EAARS-CB-0406 33.5-35.0 53 34 30 21 9 13 - - - SP-SM 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 14 12 30 20 24 

LL PL o~n Di::n D~n D10 c~ 
4.3800 1.0135 0.6025 0.1656 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-157 Depth: 9.0' Sample Number: 4 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

oMoisture Content% 32.6 CP05-

EAARS-CB-0255@ 9.0' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse Fine Coarse 
% Sand 

Medium Fine Silt 
% Fines 

Clay 
0 0 0 13 6 15 34 32 

! 

PLX LL C,.Di::n Dr.n D~n c..D10 
0 3.9736 0.2950 0.1690 

Material Description AASHTOuses 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 27.1 CP05-

EAARS-CB-0255@ 13.5'o Source of Sample: CB-157 Depth: 13.5' Sample Number: 5 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel ¾Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 15 23 8 19 24 11 

LL PL D~n Di.n D~n c,.. 
19.0162 4.0228 1.3320 0.3078 0.1113 

Material Description uses AASHTO 

o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-157 Depth: 18.5' Sample Number: 6 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

o Moisture Content% 19.3 CP05-

EAARS-CB-0255 @ 18.5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
%Gravel 

Coarse I Fine Coarse 
%Sand 

Medium Fine Silt 
% Fines 

Clay 
0 0 0 i 15 10 29 36 10 

I 

c,.PL Dsu: Di::n Di:::n D~nX LL 
0 0.8654 0.52144.6208 0.2327 0.1338 

Material Description AASHTOuses 
o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 18.6 CP05-

EAARS-CB-0256@ 50.5'o Source of Sample: CB-158 Depth: 50.5' Sample Number: 32 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 0,01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 0 3 36 53 8 

LL PL D~n D~n D-:tn Cr. Cu 
0.9438 0.4093 0.3169 0.2063 0.1419 0.1048 0.99 3.91 

Material Description uses AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-158 Depth: 55.0' Sample Number: 35 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 23.1 CP05-

EAARS-CB-0256@ 55.0' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse Medium Fine Silt Clay 
0 0 0 14 12 25 35 14 

I 
I I I 

X LL PL Dcu:: D~n D~n D~n c,.. c.. 
0 4.4869 0.7184 0.4491 0.2138 0.0931 

Material Description uses AASHTO 
o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-158 Depth: 65.5' Sample Number: 42 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

a Moisture Content% 21.2 CP05-

EAARS-CB-0256@ 65.5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



100 

Particle Size Distribution Report 

: : : t~ :i--~~}1, I i: : : : : : 
11111111~1 IIIII

90l-l----l--l--~----l-+--lrl--+-l-l-+--,-+~..---+.+-+++-+.-+-l---l--~~~~-l--,---l-..,..-...++-1...+++-+-+--+---H++-l-+-+-f----+----I
I II I I I I I I ~"'i-. I I I 
I I I I I I I I 1 r"\l 1 I I I1 1I I I I I I I I 'r I I I

so1--1--+-__.._-,-I--H--tcl+-+-J-+-1-+-,-1-+.1-------,lc-t.+I+t--t~l.-+-+--+----++lt-+++---rl-1~\'-.l-+-...,...1---,+I-1+-+-+-+--+---t-1-++--t---+-+-+--+---t 
I I I I I I I I I I I I I I 
I I I I I I I I I I \I I I I?0l--l--l---+--,-H-+-J1f-+--f--+-I-+--1-+-I~I-+1+++++1-+--+---+---+++I+-Hl--l+--+-l-1-1--1---+I+++I+-+-+-+---+---++++-+-+-+---+---+---l 

I I I I I I I I I I i I I 
I I I I I I I I I I I I I Ia::: 601-+--+---+----t+t++-r-,-+---t---++-++--,-+--+-t--+---tt-+-H-t--+--+--~+----++-1-+-++-+--+--+--+t-++-r-+--+--,1--t---JlJJ I I I I I I I I I I I I ' I I Iz 
I I I I I I I I I I I I I I I 

1-z so1--1--+---+---'---l---1+-1'-ll-+-+t----+'-1+-'-I--+l,..__-'-1-+'l+-+++-+'--l-+-+---+---++14-H-l-'ll-+-'-1---4\-----'-l--'+1++'+I++--+-+---+--+++-++-+-+--+----'---f 
lJJ 

u:: 

t) : : l: : : : : : : : :I :I\:I :Ia::: 
lJJ 401-+--+---+--'-l----,-++tl-+-'t-l-t-1-+-1-+-I~I-fl+-++-+--rl-+-+--+---ttl'+"H--+-lt-+-'-----i-l~---4++++-+-+-+---+--++++-+-·t-t--t--t---1c.. I I I I I I I I I I I \ I I 

I I I I I I I I I I I I I 
30 1--1--+---+--'-l____,-++t:1-+-+--tL-I-+-1--+l,..__1~1-rll++++--rl-+-+--+---tt+-H--1rl+-+_,_l-+--'-l.--'+l++'+I-+-+-+-+---+--++++-+-+-+--t--t---1 

I I I I I I I I I I I I\! I 
I I I I I I I I I I I I I I 

zo,-+--+---+--'-l---1-++tll-+-+-JJ-l-+-1-l--+l,..__l~l-+'ll++++-+1-l-+--+---+---++l4-HIH-"l+--+_,_l-+-_._l_l++'+'l-+-+-+-+---+--++++-+-+-+---+---+---1 
I I I I I I I I I I I I\ I 
I I I I I I I I I I I I I ,u. 

10 ,-+--+---+--'-1----,-++tll-+-+-rl-+-l-+-~1--Pll++++-+'"ll-t-+--+---ttl,l++'r+-<1+--+_,_1-t--'-l--'-+l++'+-+-+-+-+---t--+++++-+-+--t--t---i 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 '--'-_.__._...,_I--'-'-"-'I_...._..._I--'--"-I_..,_I__._I..,_..l,._._..........._l....__..__....___'-"-'-1......._.._.1..__._:.1_._.....1----'-'I.........1-'--'--+---'---...,......-'-'-"'--'---'---'--=-=-::-,' 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse Fine Coarse 
%Sand 

Medium Fine Silt 
% Fines 

Clay 
0 0 0 3 4 10 70 13 

C,.PL Da1: c..X LL D~n D~n D1n 
0 0.2212 0.18870.5005 0.1368 0.0883 

AASHTOMaterial Description uses 
SP-SMo Poorly graded sand with silt 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) aMoisture Content% 27.6 CP05-

EAARS-CB-0256 @ 70.0'o Source of Sample: CB-158 Depth: 70.0' Sample Number: 45 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 0 10 4 5 59 22 

I 

:x LL PL Dsu~ D~n Di:;n D"ln D1~ D1n c~ c.. 
0 1.4588 0.1516 0.1344 0.1044 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 27.7 CP05-

o Source of Sample: CB-158 Depth: 38.5' Sample Number: 24 EAARS-CB-0256@ 38.5' 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Fines¾Sand% Gravel

%+3" 
ClayCoarse Fine Coarse Medium Fine Silt 

0 I 2 890 0 80 

I 
C,.PL D1u:: D.::n Oi::n D'lnX LL c..D1~ D10 

0 2.010.2321 0.1930 0.1802 0.1544 0.1237 0.0959 1.29 

AASHTOMaterial Description uses 
SP-SMo Poorly graded sand with silt 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 31.2 CP05-

EAARS-CB-0256 @ 44.5' o Source of Sample: CB-158 Depth: 44.5' Sample Number: 28 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
c . c . c 0 0 g.5 .5 .5 i C ·- 0 0 0 0 0 0 ..C •- ·- CD·- ~ :.i: Pl I - ~ 

.., I I& --~co .., N .- -100 I I 0 I I I II I I I I l n 
I I I l: I I I I I I I I 
I I I I I I I I I I I I 

90 I I I I I I~~ 

I I I I I I ~I' I I I I I I 

80 
I I I I I I '~ I I I I I 
I I I I I I :~ I I I I I 
I I I I I I t\t I I I I I 

70 
I I I I I I I I I I I I 
I I I I I I I \ I I I I I 
I I I I I I I I I I I I 

er: I I I I I I I I I I I I 
w 60 

I I I I I I I "' i I I Iz 
I I I I I I I I I I I IU:: I 

I- 50 I I I I I I I I I i' I I I I z I I I I I I I I I ' I I I Iw 

I 
u I I I I I I I I I ~ I I I Ier: I I I I I I I I I I I I Iw 40ll.. I I I I i I I I I 1, I I I I 

I I I I I I I I I I ~ I I I 

30 I II I II I II I I I Ii 

I I I I I I I I I I I IN I 
I I I I I I I I I I I I 

20 I II I Ii I I 11 I I I 

I I I I I I I I I I I I I h" 
I I I I I I I I I I I I I I 

10 I 11 I I II I if II I I I I I 

I I 

I 
I I I I I I I I I I I I 

I II I I I I I I I I I I I I I 
0 I I I I I I 11 I 11 I I I I I 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 6 13 9 29 24 19 

I 
I 

IX LL PL Dae D.::n Dc:n D'ln D,11:. D-1n C,. c.. 
0 6.5563 0.9411 0.5912 0.2037 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) o Moisture Content % 29.3 CP05-

o Source of Sample: CB-158 Depth: 23.5' Sample Number: 14 EAARS-CB-0256@ 23.5' 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



0::: 
w z 
LL 
t­z 
w 
(.) 
0::: 
w 
0.. 

0 

:x 
0 

Particle Size Distribution Report 

100 I ii , \II I I II I I I I I I 
i I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

go1-+--+----+--,-i-+Hl:,+-J--1----1,-i-+,-i-\N.,---,-I--hj:rH-+++.-i---t------11---t-------t+.-iH-++-rti--t--r-l:+----,i--,-:r+trlli-+-+--t-+---+---H+t+-1!---t---+---+-----; 

801--+-1-------1--;---l+i+++-1;-+.;-+;-T"C~++.-+--jf---t--!+.t-'H-t,t----t,---+----,-.+-H-i-t++-+--+-+---H-++H-+--j-j------,
I I I I I I IT "':-. I I I I I I I 
I I I I I I I "J.. I I I I I I 
I I I I I I I I'\.. I I I I I I

?01--+--+------1--,-l---,+HI-+-+-+-I+-I-+1--,-1+l+++-++--+-"~,------ttl-+-+-+-+-lt--t----:-l-+----,-1--+I+++I-+-+-+---+---+---+++++-+-+---+---t----t 

I I 
1
1 i I I I I • 't\ I I I I I I 

I I I I I I I I I I I I I601-1---+----+---'----!+i:.++4--,--+-'---+---++++-++-+-f----..__~+++H---<---+--t--+-----'----t+<H-+-+-----+----+--+------H++--H-+-l---+------i
I I i I I I I I \ I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I501--+--+---+-----'---++-H-+-+-----+'--+---+-'--t'-H-+--H---t--1-+----ctt~H---t---,---t--+-~-'-tti--t---t----t-t-,---t-------tt-t--t-t----t--t--t-i---------t 
I I I I I I I I , I I I I I · 
I I I I I I I I I\ I I I I I 

40 1--+-----+---+---'-l-----++141-+-+-+'-I+-'--I-Pl_,__I+l1-++-+-t'-+-1c--+----l-+'l-+-+-+--+-'-~~-+-'-l-+--~I__,.1++4-1-+-+-+--+---+---+++++-+---+--+---+-----t 

I I I I I I I I I'\ I I I I 
I I I 11 11 I I~ I I I 

30 1-+--+--+---Ll-+++'+I-++-+-I+-'--I-f'll_L-fl-illt-++-t-+'---+----11---t---l-t'll-t-H-+--lt--t_,_l--1"--nl---'tl+-11-4+1+-+-+----+--t-t++-+-+--t--t-t-------i 
I I 1, I I I I I I I I I :'t I 
I I I I I I I I I I I I I I ~:.L 

20 1--+--+---+---"-l---++1411++--t'-1-1-"-I-+11_-'----l'-lll+++--i---P---r-r--+---ttll-+-+-+-+--lt--t--'-1-+--__,__l--'+l+r+-+-+-+---+---+---+++++-+-+---+---+-----t 
I I' !II I I I I I I I I I I I I 
I I I I I I I I I I I I I 

101--+-----+---+---'-l-----+--4+--+-+--t'-+--l-"-1-+l--'-+'-lll+++-+-+'--l+-f----+---ttl4-H---+---'-l+-+-'-l-+----'-l---41+-t4-l++-+--+---+--+t-+++-+-+-+-----+---I 
I I I I I I I I I I I I I I I 

ol-J..._._-L-~:-,-,!+l=:-'-'-~--"--:.........:~:-~:~:U-'--'--"-:-'---'--~:"--'-'~l~:'-'-~:_._~:---=":~:.........-'--'---'----=-~-'--'-J-J..--'-----=-=~
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Fine Silt I ClayCoarse Medium 1 

0 12 13 10 i 24 ! 18 23 

i ! 

LL PL Dsu, Di:.n Di:.n D-:tn c~ C,, 
17.0853 1.3499 0.7341 0.1557 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-158 Depth: 21.5' Sample Number: 16 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
o Moisture Content% 21.4 CP05-

EAARS-CB-0256@ 2 l .5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
C: · C: 0 0 0 .e .5.Ei.5-E,s; o coo o ovo 

CD "' N ... <).'$, ~ ;;; I ; QI ij ; ii - ; QI 
100 

1: !: 1 Tr : I ~~\1: : : : : : : 

I I I I I I I b I I I I I I 
901-+--+--+---++-t-,-+-+-+-t~-,---t,-..--trH-+-+-t.>·+--t-+----------i-+n--i-+--+--,+---+---,---t---,++-+..+-+--+-+--+--+----+--+-++-+-+-+--t-+--------t

I I I I I I 1, I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I \ I I I I I I 

801-+--+--+-~:-+H:+-+-r--+.-:-+-:-+.-----:~:-+:++-++-1,--:-H,f-+------+---+H:H-++-+: ---+-~: +--:~:H---H:-+-4--+-+-+---+++-+--+-,1-+--+--+----l 

I I I I I I I I I I I I I I
701--+--t----+-----,---t+H--i--+-tc-t---,----t;--:--t:-t-+++-+-+-'l--+------irt:+-,r-+-t-+--t-----+--c---+Hc+-t-+-+-+---+--+1-+-+--+---t--+----,f-----t----l 

a:: 601-+--+--+-_;_i-+Hi++-+--+-i-+-i-+-i---'-i-+i++-+-1-+-i+-l-\·\-+----++-iH-++-+l-+-'-i+---i--'-:H-+-JiH--4-+-+---+--+++-++-l-+--+--+----lw I I I I I I I I I \ I I I I I I Iz 
I I I I I I I I I I) I I I i I Iu:: 

1- SOt-+--+--+-----1------,++-+l+-+i-+-I+-'-I-+l--'-1-+lt-+++-+-l+-'f-----+-'\1---ttl++-<-+-lt--t-.....l-t-~!---+I-1--'-'-'-I-+-+-+-+----+-----+++++-+--+-+--+---1z I I I I I I I I \.. I I I I ! Iw 
(.) I I I I I I I I "'-~ I I i I Ia:: 
w 40 t-+--+----+--'-I__,++-tl-+-+-l'--I_,_I--1'I--'-I-+l++++-+-l+-f---+---H'''+-'~,-+--+-'-lt--t-...,_l-+--'-l-'+I+1-41-+-+-+-+---+--+++++-+--+--+--+---1a.. I I I I I I I I I\ I I I I I 

I I I I I I I I I , I I I I I 
301-+---+--+-~'-+-+'+'-+-+--+l-+-1-'-----1"11_....__..,IH-+--+--l'-1+--t_____,-+'ll+-+-+--+~-ll,--+~l--~1---++-+1.....1 +-+---+--<----+--+++-+-+-+-+--+---+---l 

I I I I I I I I I ~, I I I I 
I I I I I I I I I I I I I I 

Z01-+--+--,---1-l--+++41-+-+-+li-+--'-fll_'-TIIH-+-+-t'--il+--t-+--------,-+11++-+--+-~l--+~~~I -'+-I t-t-'++l+-+-+--t---+1-++-+---+-+--t-+----l 

I I I I I I I I I I I"~ I 
I I I I I I I I I I I I I 

10 1-+--+--+---1-l-------1++41-+-+-+l-+-1-'--+'ll_'--+'-l'i-+-+--l-+'--ll+--t-+--------,-+l-+-+-+-+-'-11-+...,_l-+--'-l---+~+-1~"'+--+-+-+---i---+--+1-++-++-+--1-+------1 

I I il I I I I I I I I I I I I 
I i I I I I I I I I I I I I 

0 '---'--'--+----I-~I~--1__._1-l_.....,..,,11_____1~--~,...1-........1___._.....l-+-""-I__.,....I,;-------I~------'--""""'='.,......_....._~-'--::-'=-=""
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium I Fine Silt Clay 

0 9 38 24 180 0 11 

PL C,.[X LL D~n Di-n D~n c..Orn 
0 3.9995 2.3726 l.7525 0.4401 0.1335 

Material Description uses AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 27.5 CP05-

EAARS-CB-0256 @ 76.0' o Source of Sample: CB-158 Depth: 76.0' Sample Number: 49 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 

100 I II II Yr( I ~ ~I I I I I I 11 
I I I I I I I 1r-,...i,.... I I I I I I 
I I I I I I I I 1,, I I I I I I 

9oi-+--+---+---,-I--++-h++-+-----t,ll-t-.l------t,----,-l--tlrl+-tl-+-tr-+-t----'.,...\:-----t-h-lH-++--r+l-+--r---t-l-,l---,-l+++rH-+-+-+---+--++++-+-1--+--+---+---1 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I

B0•--+--+---+---,-1--+-1--h+I+-+-----t,l-t-.1------t,-I--.--1----trt-lH-+--t;-l-+-t--t------,,1.IH-++--r+I-+-.-I --i---,I-.IH-trlH--t-+-+---+--++++-+-t-+---+---+---1 

I I I I I I I I I I I I I 
I I I I I I I I ~ I I I I I

?0l-+--+--+--,-H-+-<1f-+---f--+-1-+--1-+--I-1-+l++++-+-l-+--+---+--++lc+\H-l-1+-+-1-+--i--+I+++I-+-+-+---+--+---+++++-+-+--+--+---l 

i I I I I I I I I ' I I I I I 
I I I I I I I I I I I I ! I~ 

w G0t---+---+--+--,-l----1-t-HIH--t--+-I-+-l-t:--1--,-I--+ltt-t--+-+-l-+-t----t---+ll-t-H,,--t-:-ll+-+-,-l--+--,--1----,+l++-tl-+-+-t:----t--+----+-H-++-+-+-+--+---1 
z 

I I I I I I I I I I I IiI: 
1- 501--+--+--+--'-1--,+t'-IIH--t--+-I-+-l-+--1------'-I--+l++++-+-1-+--+---+--H·l+H-l-'-l+-+-'-l-+--'-i---'i-i+++I-+-+-+--+-+--+++++-+-+-+--+---Iz 
w I i I I ! I I I I: ~ 

1 
I i I I 

(.) I I I I I I I I I I I I 
~ I I I I I I ! I I I I Iw 401--+--+--+-~--t++'-t-t-l-t'---+~~~+++-+-+--t-+-+--++'+-t-+-1~.....-+-'---+-~-++-+--'+-+--+-+--+---+---+->-++-+-+--+-+--+------t a.. I I I I I I I I I I\ I I I I 

I I I I I I I I I I I I I I 
30 1--+---+--+-~l---1-t-HIrt-t-+-11-+-1-+_1~1-+'+i-+++l-+-t---+--t+l'++-1~1t-\+,~l-+-~l-----'+1+++1-+-+-+--r--+----t-++++-+-+---t--+---1 

I I I I I I I I I I I ! I I 
I I I I I I I I I \i 1 ,!1 1 

1 1 1

201--+---+--+-~1-+t'-IIIH--t--+-11-+-1-++-l~I-t'+i-t++l-+--t--+--++l'++-1'---l--'t-+~b-1-----"-------'t++'+ll-+-+-+----l--+---t-++++-+-+----+--+---I 
I I I I I I I I I I I\ I I I 
I I I 11 11 I II 1 1\.11 1 

1 1 1I I 111 II I I I I~10 1-+--+--+-....J.--1+-H--f---+-f'--+--'---f+----1---t<++++--11-+-+----+--++'-+---H-l--"-l-------l--'--+--+--"-n-+-l----l------+-------!--------+-l-l--l---l----l----l---l----+--I 
I I I ~ I I I I I I l I I I I TI 

1'1 1, 1I I I I I I I I I I I I ! I 
O I j I I I I I 1 1 I I 1 ! 1.__--'---------.,-;1o=o~--------------.__.........,.,10--"-'-'------.__...___1...................._____........._..______..,...o_.....1 '--'----........_._.....______..,.0.......0.....1 ...,__,_~_,__.__o_..,...00--'1 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt I Clay 

0 0 3 6 480 33 10 

PLX LL D~n D~n D"tn c..D1n 
0 1.2481 0.5969 0.4892 0.3196 0.1861 7.140.0836 2.05 

Material Description AASHTOuses 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 19.9 CP05-

o Source of Sample: CB-158 Depth: 80.5' Sample Number: 52 EAARS-CB-0256 @ 80.5' 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 

100 

C . . C o o o
.5 .5.5~.5,5,5;; 'Ill' 0 ~~O O 0-.cl'O 

~ ~ N~ )-i,-~-'r-~~M,,..,...,--,-,i'lti-,--,-~----r,-'rr-,,--;;-.-;Jii-,~i~~-;......;;-..,..,.;:;~""T""",.........-,--,--........,...,....,..---,----,--~ 

: I : \I: : I : : : : : : : 
I I I I ~ I I I I I I I I I 

SOi-+---+--+-~I:--+1--;,.i+-+-,--f,-:+,-i--1._~J----,-+.+i++-+---+,i--+-+--+-----+-Mi-++-+-,;-i-+-i-+-~i--+1:H-:+--l-l-l---+---+-----l-l-+--1-1---1-+---+-----+-----• 

ao1-1--+--+-----,-I-H--+,,IH-.--1s-l-h-1--+-I--,-I~,++-+l+---,1--+----'1+.1+++-J.-.,-Jlf-+~l--+-.;...I--+-I+++i+-+-+-+-----l-----l--l+++--+---+-+--+----1 

I I I I I I I "r-- I I I I I I I 
I I I I I I I ~u._ I I I I I I

?01-+-+----t--,--l--++-H-I++-tl-t--:l-+.-1-.--l-+l,ttt+-1..ll'rt--t--+----1+.-lr+++-+I--+--,--I+-,l--;-l1++:-1l-1-+-+--+----+---1-1++-+-1--+--+--+----1 

I I I I I I I I j\ I i I I I I 
I I I I I I I I \ I I I I ! I601-+--+--t---+++-H---t-t-+---+---+-+-+-+++-+-~----H-+-+----l---+---'---++-!+++-+--+--+--------+l-+-+-+-+-+-t--+----I 
I I I I I I I I \ I I I I I I 

: : : : : : : : \ : : : : : :50t--t----+----t-~-++t-t-t---t-t-+---+--'----+-+-+-+++-+-t---t-~--H-+-+----l---+---'---++-!+++-+--+---+----+-+-+-+--t--t--+----I 

: : : :: ::I :I \: : : : : : 
I I I I I I ! I I I ! I401-+--+--t-~-+++-H-+-t-+---+'-----'---+'+-+-+++-+-t--+--~-H-+--'-l--l-'--+--'---4-H+++-+--+----+---+-+-+-+-+-t--+---
I I I I I I I I ~µ. I I I i I 
I I I I I I I I ,!', I I I I I 
I I I II I II II I I I I Ii301-+--+--t-~-t+-+4--t-+-t-+---+'-----'---l"+-+-+++-+-l---+--H'+-H"-'-4--+-1--+--'---4-H-4-++-+-+----+-----H-+-+-+-+--+--1---+----I 
I I I I I I I I I y I I I I 
I I ! I I I I I I 1\ I I I I 

ZOt--t----+----+-~l~H-Hllf-rt---r-1 +-l---tl,____1-'-t'l+-+-+++-11+-t--+---ttl+-H-+-lt---i"'..._1--+-~I-I -t-11++1+-+--+----+--H-+-+-t-+-t--+-------t 
I I I I I I I I I I h I I I 
I I I I I I I I I I I'~ I I 

101-+--+--t--'-l-------iH-Hl-+� -+-l-+-~l-+l,____l-'---l"ll+-+-+++-ll+-1---+--ttll+-H--+-'-l+-+_,_1~I-----'-~____,__."-14-1-+--+-+-+--+--+++++-+-+-+----t-----1 

I I I I I I I I I I I I 11 I11 

o'-'-~l_.l..-'-:---:-:~;--'--'-l__.._;~1~!~1~11-'---:~:~"'"""""";-'-'-...__~;"-1....1---'---':.._.~:~l--'-:--'"!l~l,=:l--'--'---"---'---'---=-~.J.-l...-'-'--'----'--::-::,~
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel ¾Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 10 20 15 29 17 9 

LL PL D~n Dc.n Di.n c~ 
14.9592 2.5838 1.5875 0.5455 0.2004 0.0896 1.29 28.85 

Material Description uses AASHTO 
o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-158 Depth: 85.0' Sample Number: 55 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 
oMoisture Content% 26.2 CP05-

EAARS-CB-0256@ 85.0' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
..5 C 

. 
•-
c 0 0 gc .E 0 0 0 0 0 0 .....5 .5 .5 :.-i: co co .., N,.. ; ~ ~ ~ ¥ ; ~ ij ;; 'II: --~ 

100 I I Il II I II 
II I I I I I I 

I II I I\ I I I 
90 I I

: , I I II I I I 
I I I I II I

80 II I I I 
~II I II I I 
I I u II I I I

70 I l'II I I I II 
" II I I I I I I "~I I I I I I Ia:: 60w I I I I I I I I I I I I Iz I " I !I I I I I I I I I j Iu:: I ~ II- I I I I I I I ~ I I I II I50z I I I I I I I I I I I I Iw 

I II I I I I I 
I I I I I I 
I I I I I I 

I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I i I I I I 
I I I I I I 

(..) I I I I II I I I I I I I~~:a:: II I II I I I I I I Iw 40a. ,,~I I I I I I I I I I I I I 
II I I I I I I II I I I\ I

!II I I Ii I :1 I I I I I I I30 
I I I I I I II I I I I I 

II I I I I II I I I I I 
t:,I II I I II I I I I I II I20 

II I I I I I I II I I I 
I I I I I II ! I I I I I~ Ii I I II I !I I I III I """-110 

I I I I I II I I I I 
I II I I I I I I I I I 

II ! I I I I I I I I 

I :1 : I I II0 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Clay 

0 20 18 90 

I 
[X c..LL 
0 20.8086 3.8827 1.5585 0.4729 31.010.2594 0.1252 0.46 

Material Description AASHTOuses 
o Well graded sand with silt 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 26.2 CP05-

o Source of Sample: CB-158 Depth: 89.5' Sample Number: 58 EAARS-CB-0256@ 85.0' 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Fine Coarse Medium Fine Silt 
17 IO 26 

PL DR~ D~n D~n o~n D1!. Orn c~ 

SW-SM 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt I Clay 
0 0 0 32 11 14 26 17 

I 
i 

X LL PL Dsu:: Di::n Di::n D"tn D1~ D1n Cr: Cu 
0 9.7706 2.5428 1.0211 0.1905 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 21.1 CP05-

o Source of Sample: CB-158 Depth: 91.0' Sample Number: 59 EAARS-CB-0256@ 91.0' 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 6 20 10 10 34 20 

LL PL D~n Di.n D~n D10 c,. 
11.3755 1.1886 0.2525 0.1450 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-158 Depth: 95.5' Sample Number: 62 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

a Moisture Content% 19.3 CP05-

EAARS-CB-0256@ 95.5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 0 0 19 10 10 41 20 

PLLL D~n Den D'ln c..IX 
0 6.9231 0.3181 0.2097 0.1346 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 21.6 CP05-

o Source of Sample: CB-158 Depth: 98.5' Sample Number: 69 EAARS-CB-0256 @ 98.5' 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel ¾Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt I Clay 

0 16 120 53 70 12 

X LL PL C,.D~n Dr:n D-:i.n Cu 
0 10.6373 6.3584 5.1205 1.8548 0.1816 

Material Description AASHTOuses 
o Poorly graded gravel with silt and sand GP-GM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 62.9 CP05-

EAARS-CB-0256@ 14.5'o Source of Sample: CB-158 Depth: 14.5' Sample Number: 8 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines 

Coarse I Fine Coarse! Medium i Fine Silt i Clay 

o.o I 30.1 19.1 I 31.1 

D~nPL Dsu:: D~n 
8.0475 3.1055 1.9281 

Material Description 
o WELL GRADED SAND WITH GRAVEL 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A(Reservoir) W/0 #4 

o Depth: 4.5-9.5' Sample Number: CB-0168 

Nodarse & Associates, Inc. 

Miami Lakes FL 
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D-:tn c~ c.. 
0.7896 0.2908 0.2084 0.96 14.90 

uses AASHTO 

SW 

Remarks: 

oMoisture Content% 13 CP05-

EAARS-CB-0256 @ 4.5'-9.5' 

Figure 

Tested By: ....:C=a=m.:.:.a=r--=a=za=--------- Checked By: .:.:.M'-B='-=ro'-'-w'-'-n'----------
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30 1-+----+--+--'-l--1H--+'-,ll--+-'l----¥-I+-'-l--+!l'---'----l'-lll+-+++-+'-+---<-l---~-+'-!l+-++---+-'-11--+-...,_1-+--_.__1'+++'1'1++-+-~---+--+----++-H-+-+-1--+--+----1 

I I I I I I I I '- I I I I I I 
I I I I I I I I ~~ I I I I I 

20l-+-+---+---'-I---IH-t'-111--t-t-t'-+--'--l--+l'---'---t'-IIIH-t-t-t'--t---1-t----t-t'-!IH'-+~""lc!:ll--+...,_1+-_.__1'+++'1!1++-+-+-+--+---++-t-+++-t--+--+------I 
I I I I I I I I I \r-,.. I I I I 
I I I I I I I I I I rc:i.., I I I 

10 1-~--+----+-...J..l---++-1411-++-11-+I.J-I...µII_L---f'-1111'++-l-+'-+--1-1---------++i-llH-+-+-4-l-+-.J-I+'-n._._-'IL.1+-++ll++-1-+--+----+---++--+++-+--+---+-----, 

: : : : : : : : : : : : ;l-1
0 .__.___.___.__,_1--:-:!±-"-'l.....,;.---"-I..i....:...1....1.111_'--,-l:!lll......_......_I...._._t-----:-""-11...............1...J,;.I__._.J_I_,__.,_I-:!l"-,-J-'1-'-'-"-.J--+----+----,~................,.___.___._-:-=::--:'

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine FineCoarse Medium Silt Clay 

0 16 30 17 18 80 11 

D,:;nLL PL D~n D"1.n c~ CuX 
0 19.3721 6.2672 3.9118 1.2546 0.2694 0.1274 1.97 49.20 

Material Description uses AASHTO 
o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 13.4 

o Source of Sample: CB-0169 Depth: 5.5' Sample Number: 3 CP05-EAARS-CB-0266 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
c . . c 0 0 0

C •- 0 0 0 0 0 0 0.5 .5 .5 i .5 .s ·-
..,.

GD ; ; ; ;co F,."'.f' ;... 'I"" ~ :,0:: r5 ~ ~ ; i ~ 
., I100 II I II I I I I II~ 

II I ~II I I I I I I I I 
I I I I I II I II \. I I I 

90 I I I I I I:J......I I I I I 
II I I I 1tr~~ I II I I I 

I I I I I ....... II I I I I I' 80 1,I I I I I I I I I II I 
I I I I I I I I II I I I 
I I I I I I I I I I II '\"70 I I I I I I I I II I I 
I I I I I I I II I I I\: 

I 

I I I I I I I I I II I I0:: 60w I I I I I I I I II I I11,z 
II I I I I I I I I Iu:: I ' ~,I I- I I I I I I I I I I I I50z I I I I I I I I I I Iw 

l) I II I I I I I I I I I1~ I 

0:: w .. 1I I II I I I I I I I I40D. I I I I I I II I I I I I'1\ 
I I I I I I I I I I II ~;I I II I I II I II II30 ~"I I I I I I I I I II I 'l 
I I I I I I I I I I I II I 
I I II I II I II I I I I I II20 
I I I I I I I I I I I II I 

I I I I II I I I I I I I I 
I I II I I II I I I I I I10 
I I I I I I I I I I I I I I 
I I I I I I I I I I II I I 

II I I I I II I I I I I0 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand %Fines

%+3" 
Coarse Fine Coarse Medium ClayFine Silt 

0 12 8 270 8 24 21 

c(!D1u,PLX LL Di::n Di:.n D'.ln CuD1nD1~ 
0 7.7404 0.8895 0.4916 0.1110 

Material Description AASHTOuses 
o Silty sand with gravel SM 

' 
Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 24.0 

CP05-EAARS-CB-0266o Source of Sample: CB-0169 Depth: 11.5' Sample Number: 7 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
C: · .c: 000.s .s .s ~ .s .s .s m o o o ~ ~ o ... o 

<D M C\1.- ~ ~M i ; ~~:st =it;;~ 
100 I II I 'i\11 I II I I I I I 

I I I I ~ I I I I I I I I I 
I I I I II\ I I I I I I I I I

go1-+--+---+--1-+++,++-1----!,-11-+-1--+-1'"--,--!,-11-H-+-+r--l+-+--+-----+1-+l++-hl+-+---.1--+-~l-+H,-1--+-+-+---1--1--++++-+-+--+--1-t-------l 

I I I I I I I I I I I I I 
I I I I I I I I I I I I II

B0t-t--+--+--,---1--+,-+l++-t-1-l--+-l-+.-I-1,c-1,1+++-+--+--I+-+---+---+,c+-1++-t.l+--+---.l-+-.---1-+Itt+-1+-+--t--i-t------+++++-+----i-----1,----t----i 

I I I I I I ~ I I I I I I I 
I I I I I I [ I I I I I I I

?0t-t--+---+--,---1--+1-+l++-t-1-l--+-l-+---I~I-+l+'-~++-+-1+-+--+---+i-+I++-t-cl+-----+---,-1-+-...,...I-+Itt+-1+-+--+--1-t----+++++-+--+--r-t----i 

I I I I I I I 'I\ I I I I I I I 
c:: 60 1-+--+---+--'-I--+1-+l++-t-1-l--+-l-+-I--'-I-+l+++-+-+-';;:i,---+---+H-1+-+-+-l+----+---'l-+---'-1-+I+++-I-+-1--+--1-+----++--H--+--+--+--t--+-------l 
UJ I I I I I I I Ii\ I I I I I Iz 

I I I I I 1 1 1 I\ 1 I I I I Iu: 1 1 1 1
1- 50 ,_,_-+----+-~I-+-l-+l+-+-+----+'-l-+--1-+'-I~-++++-+-+--+----+I_\.'""'_-+-+-++-+--+-l+--+~l-+---~1-1+++I-+---+--+----,f--+-----+++-+~-+--1----+-----tz 
UJ 1(.) : : : : : :I :I :I \. :I : : : : :c:: 
UJ 40 1-+--1--1---'-l--++r-+I-+-+-+-I+-'-I-+l-'---rlH-+-+---+--+--+--11----"'\.rl-t'-l-++-+--41-~I-+--~I~ltt-+l+-+-i-+--+--+------++-H-+--t-t-+--+-----1 a.. I I I I I I I I "' I I I I I I 

I I I I I I I I ,, I I I I I 
30 1-+--+--+--'-l--++r-+II-+-+-+'-+-1.._1-+11_'---rllH-+-+---+-l-t--t-1-----+-+'11-+'---Plcl---'+l-+-_._I-t--~lltt-+l+-+-t-+--+--t---t-t-H-+--t-t-+--t-----1 

I I I I I I I I I t: I I I I 
I I I I I I I I I I~~ I I I 

201-+-+--+--...Li-----l+-1411-1-+---JL-+I..LI---jll1_1-.jl:IH-+-f---!Lll+--+-l-----++Y:1H++-41-+=·...._L.__IILJ-H-11++-l-+--+--+----+++++-H--+-+----l 

: : : : : : : : : : : ~~} 
10 1-+--+--+---'-l--t-H'+II-+-+-+'---+-1.._1--+'ll_'--+'-IIH-++--+'-ll+---+-1-----++"ll-++-+--'+l-+_._I-+--~14++'11++-t-+--+--t-----tt-t-++-+----t-+--t---; 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

01-l..-'-_,__,_1_____........._.I........._I......._I............1 ...ulI_.._I_..11......................_1-'--'-'-------'-'-'-I....._._---"-I--'--'-I...._.._I....,..._.I....I-'--'-__._....,__,__,.....,,..,_........._........._.___.____._...,,...,,-:-:-' 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Fines% Sand

%+3" 
Silt ClayCoarse Fine Coarse Medium Fine 

0 144 34 14 21 130 

C,. C.,Dai::X LL PL DrmD~n D~n 
0 13.3363 4.0871 2.2470 0.5460 0.0976 

Material Description uses AASHTO 
o Well graded sand with silt gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 34.3 CP0S­

o Source of Sample: CB-0169 Depth: 14.5' Sample Number: 9 EAARS-CB-0266 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
. . E .E .5 

• C: 0 0 g.5 .E .5 ::c: C •- 0 0 0 0 0 0 .... 
·- ID i - ~ ij ; i -; ~u, .., N ~ ~ ~ i'5 

100 I II II - I I I I I I IT ff I ~_,_ 
I I I I I I I _,_~ I I I I I I I 
I I I I I I I '.) I I I I I I 

90 I II I I 
I~ 

I I I 
I I I I I I I \, I I I I I I 
I I I I I I I I I I I I I I

80 I I I I I I I I \ I I I I I I 
I I I I I I I I I I I I I I 

70 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I ~ I I I I I 

c::: 60 I I I I I I I I I' I I I I I 
w I I I I I I I I I ,1 I I I Iz 

I I I I I I I I I I I I Iu:: ~I- 50 I I I I I I I I I I I I I z I I I I I I I I I :, I I I Iw 
(.) I I I I I I I I I ~ I I Ic::: I I I I I I I I I I I I Iw 40a. I I I I I I I I I I I\ I I I 

I I I I I I I I I I I 1: I 

30 I 11 I II I I I I II 

I I I I I I I I I I I I "t__ 1 

I I I I I I I I I I I I I T 

I I II I Ii I I Ii I I I I I20 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I II I II I I II I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I I I I I I I I I I I I I 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

. %+3" % Gravel %Sand % Fines 
Coarse Fine Coarse Medium Fine Silt Clay 

0 0 0 9 IO 30 26 25 

lX LL PL Da1: D1:n D1:n D":ln DH, D1n C,.. c.. 
0 2.7798 0.6608 0.4050 0.1312 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) aMoisture Content% 36.2 

o Source of Sample: CB-0169 Depth: 16.0' Sample Number: 10 CP05-EAARS-CB-0266 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
c . c 0 0 0

.5 .5 .5 ~ ,. C C ·- 0 0 0 0 0 0 .... 0
:; i ~ ~ ;;'I; - Ql "' ;;'I; i --Qlco "' N.,.. -100 I I -(' 
I~~ I I I I I 

I I I I ~- I I I I I I I 
I I I I I I I ..... :;i. .... I I I I I I 

90 I I I I "'t I I 
I I I I I I I I ~ I I I I I 
I I I I I I I I I I I I I 

80 I I I I I I I I " I I I I I 
I I I I I I I I l'r' I I I I 

70 
I I I I I I I I I ' I I I I 
I I I I I I I I I 

' I 
I I I 

I I I I I I I I I ~ I I I 
0:: sci I I I I I I I I I I\ I I I 
w I I I I I I I I I I ' i I I -z
u: I I I I I I I I I I I I 
I- 50 I I I I I I I I I I I I z I I I I I I I I I I I 

~I 

Iw 
(.) I I I I I I I I I I I I
0:: I I I I I I I I I I I Iw 40a. I I I I I I I I I I I 

I~ 
I 

I I I I I I I I I I I I I I 
30 ,..... . I II I I II I II I I I I 

I I I I I I I I I I I I I ~l 

I I I I I I I I I I I I I 
20 I II I I II I II I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I II I I I II 'I I I I I I I 

I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 
0 I I I I I I II I I I I I I II 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 0 8 5 23 37 27 

X LL PL Dsu: Di::n Di::n D-:tn D1~ D1n c~ c.. 
0 1.6852 0.3360 0.2016 0.1011 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 27.5 

o Source of Sample: CB-0169 Depth: 20.5' Sample Number: 13 CP05-EAARS-CB-0266 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 

c::: 
w z 
u:: 
1-z 
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(.) 
c::: 
w 
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0 
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0 
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; ; ~ 
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go1--+------+---1-~l---1-!--l.-+II--1-1--1.--4--,-,--1.,l,I--I-h-!+++-......1+-+-'~,\----+-l-,-ll-++--1---,+l---+--+l-~ll+++.-,l-1-+-1-+---+----+------1--H-++-+-+---+--+---11 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

S01---+--+--+-~I--l-+*1+-+-+-1-I--1--c-l*1-----,l---tt-l+-++*1-t--11---1---~\+t,-t-l+-+-hl+--+~1-+-~I.....,l+++,-IH--+-t--+---+------++t-++-+--t--11---1-------1 

I I I I I I I I ~ I I I I I I 
I I I I I I I I "" I I I I I?0l---+--+--+--1-----+,H-l-+-+-1---+-l--+-l-+-I-I-+-IH-+-+-+-1+-+---1--+HI,.+--~+-+-l+---+-1---+--1-+IH-+-1+-+-+-t-t----+++++-+--+--lf---l--------1 

I I I I I I I I I i\ I I I I i 
I I I I I I I I I ~I I I I I601----+--+--+----++--t-+-+--+-+---+------+----+-1-++--1----+-+-+---t---+++-+---+-+"r+--+--------++-+--+-+->-+--+---+-----+-Hr+-+--+-+-+---+----,
I I I I I I I I I c:; I I I I 

501-+----+--+--'-:--t-H':+-t-t-+-:-+-:-+-:~:-+:++-+-+-+-:+----t----t---+H-:++-+---+-:\~:-+-~:_:+++:+-t--+--lf---+----t++++-t---t--t--t-------1 
I I I I I I I I I I b I I I 
I I I I I I I I I I 1, I I I 

40 1---+----+--+--'-I-+H'l+-+-t-+-l-+-1--+'--I~I-+l++-+--t-r-l+-+-----,1-----+H-I++-+--+-I-t--'l-~___,__1_1+-1-4-1+-+---+--f--+----++++++--+--+--+-------1 

30 1---+---+--+-..L..I:-+H'li+-+-t-+-1:-+-i--+-i~i-+li+++-+-f'-:+--+----t1-----+rtli--+-+-+-'+-:I-t--'i--+-\---Ylr-'+i+-tl-4-1:+-+--f--f--+-----++++++--+-+--+-------1 

: : : : : : : : ,! ,::I ,:\::I 

20 1-1--+---+---'-l--t+P+il-1-+--+"-+-'--l'll_'----\'jl-++-+-P-l+----+-t-----t-+'-"H--+--+-'+---+--'--+--'---¥-H--t-4-t-t-+---t-t------t-t-H-+-+-+-+---+--------t 
I I I I I I I I I I I I t I 
I I I I I I I I I I I I I ~J 

10 1--+------+---+--'-l--t+P+II-1-+--+'--+-'-+'lll_~l-++-+--+'-.l+---+-1-----t-+'-IH--+--+-'+1---+--1-l-+-.__14-H-'11-+-+-+-+-+---+---++H-+-+--+---+--+-------11 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 L-'---'---'---'-1--:-:~I.........._.....1J.......1..l-'-I....ull_.._l -:'::-'--'-'-.;...I -'---'-'------,...u.lw..............l ---'---'-I ....__._I--::-'-::I'""''-'-"-"--'---'---'---,~'-'-'--'---'--'--------,;-;;,-;:-;'
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 3 9 29 46 130 

C.,PLLL D~n Di.n D-:tn c~ 
1.7068 0.4558 0.2839 0.1373 0.0979 

Material Description uses AASHTO 

o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content% 22.0 CP05-

o Source of Sample: CB-0169 Depth: 26.5' Sample Number: 17 EAARS-CB-0266 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
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w 
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20 1---+--+---+--'-l--++¥--+I++--+l-+-1-"--+'ll_'--IYlll++-l-fL-+-+--tr----+-t'-11-+-+--+---+I-+--+l_l,_,l+++'l-1-f-1-+--+-------+----++-1-+-++-+-+--+---------l 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 1-+---.--+---~l----++-+-+l---i-+-+l>--+-l~I_,.1_._,...,111-+-+-,.._,._+--+~r------+...,lc+-+-+-'11---1-_,_l---1---'--I--4-++li'-+--+-l+-+-+--+-------J+++-+--+--+--+--+---1 
I I I I I I I I I I I I I I 
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0 L.....l..-'----'---'-1---:-!:-!,-J,l..1-1-'-'--'"-I_.__..___,.11_'--I:"::!II-'-'-"-"-I-'--'-'----:--'-"'I ........ ........_I---'--'-I--'--'---;;11~1~.......__._---'---,~i...i....;..~---'---'--;;-;:""7
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 10 9 19 37 250 0 

C,- C,,PL D,:;nD~n D-:tn DrnX LL 
0 2.9309 0.3809 0.2156 0.1050 

Material Description uses AASHTO 

SMo Silty sand 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) oMoisture Content% 22.0 CP05-

EAARS-CB-0266o Source of Sample: CB-0169 Depth: 31.0' Sample Number: 20 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 0 17 8 28 38 9 

lX LL PL DRi::. D~n Di::.n D"1n D1~ D1n C,. c.. 
0 6.3126 0.8590 0.4962 0.1634 0.1098 0.0835 0.37 10.28 

Material Description uses AASHTO 

o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content % 26.6 

o Source of Sample: CB-0169 Depth: 37.0' Sample Number: 24 CP05-EAARS-CB-0266 

l 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 0 1 34 62 3 

LL PL Di::n Di::n D~n Drn C,., c.. 
0.6013 0.3988 0.3559 0.2827 0.2173 0.1756 1.14 2.27 

Material Description uses AASHTO 

o Poorly graded sand SP 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0169 Depth: 44.5' Sample Number: 29 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

o Moisture Content % 24.9 

CP05-EAARS-CB-0266 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 0 270 16 23 27 7 

PL C,.LL D~n Di::n D-:tn c..IX 
0 8.3569 2.4481 1.1035 0.3709 0.1820 0.1251 0.45 19.58 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 20.9 

CP05-EAARS-CB-0266o Source of Sample: CB-0169 Depth: 49.0' Sample Number: 32 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel ¾Sand % Fines

%+3" ClayCoarse Fine Coarse Medium Fine Silt 
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lX Do.: Di:nPL c..D-.n D1n CrLL D~n D1-. 
0 1.6787 0.1533 0.1319 0.0959 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 30.4 

CP05-EAARS-CB-0266o Source of Sample: CB-0169 Depth: 55.0' Sample Number: 36 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt I Clay 

0 427 7 15 18 110 

PLLL D~n Di:.n D'tn DrnIX 
0 15.9470 9.5331 4.0274 0.4704 0.1263 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 29.9 

CP05-EAARS-CB-0266o Source of Sample: CB-0169 Depth: 61.0' Sample Number: 40 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 472 4 38 90 0 

C.,D1;nPLX LL Di::n D~n D10 c~ 
0 0.3624 0.2177 0.1352 0.0926 1.10 5.030.9915 0.4660 

Material Description AASHTOuses 
SW-SMo Well graded sand with silt 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) o Moisture Content % 21.6 

CP05-EAARS-CB-0266o Source of Sample: CB-0169 Depth: 65.5' Sample Number: 43 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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~ 
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I I I I I I I I I I I I I 
20 I !I II I I I II I I I \. I I Ii 
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10 I I\ II I I I II I 'I I I Ii 

I I I I I I I I I I I I I ~ 
I I I I I I I I I I I I I I 

0 I I II I I I I I I I I I I II 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 12 19 7 28 27 7 

rx LL PL D,u:: De::n D~n D'ln D1~ D10 Cr C,, 
0 16.9881 1.6324 0.8528 0.3402 0.1320 0.0994 0.71 16.43 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content % 22.3 

o Source of Sample: CB-0169 Depth: 68.5' Sample Number: 45 CP05-EAARS-CB-0266 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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10 I I II I I I II II I I I ~ I 

I I I I I I I I I I I I I l 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 3 23 11 14 40 9 

[X LL PL Dsu~ D~n Di:.n D"tn DH, D1n C,. C,. 
0 8.6203 1.3627 0.4514 0.2021 0.1215 0.0788 0.38 17.29 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 21.3 

o Source of Sample: CB-0169 Depth: 73.0' Sample Number: 48 CP05-EAARS-CB-0266 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 32 12 15 30 11 

LL PL D~n D,:;n D-:in Drn C,.. c.. 
10.7289 2.7914 1.0931 0.2603 0.1303 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0169 Depth: 76.0' Sample Number: 50 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 18.3 CP05-

EAARS-CB-0266 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse Fine Coarse 
%Sand 

Medium Fine Silt 
% Fines 

Clay 
0 0 23 34 10 16 11 6 

I ~ .J 
I I~II I I 

IX 
0 

LL PL DR,:;: 

21.1728 

D,::n 

12.3387 

D,:;:n 

7.2008 

D~n 

1.4580 

D1~ 
0.3425 

D1n 
0.2034 

Cr 
0.85 

c.. 
60.65 

o Well graded gravel with silt and sand 

Project No. 05-05-0013- Client: 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0169 

Material Description 

Black & Veatch 

Depth: 85.0' Sample Number: 56 

uses AASHTO 

GW-GM 

Remarks: 

o Moisture Content% 18.4 CPOS-

EAARS-CB-0266 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 12 27 9 35 9 8 

X LL PL DRJ:: D1::n D1::n D-2n D11. D10 Cr c.. 
0 17.6613 4.5220 1.6420 0.6544 0.3675 0.1408 0.67 32.11 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 14.2 

o Source of Sample: CB-0169 Depth: 89.5' Sample Number: 59 CP05-EAARS-CB-0266 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel ¾Sand % Fines

%+3" 
Coarse , Fine Coarse! 

1.9 1 

Medium Fine Silt Clay 

0.0 0.0 1.9 11.4 55.5 29.3 

LL PL Dtu:: D~n Di::n D~n D1n C,. 
0.4344 0.1915 0.1630 0.0796 

Material Description uses AASHTO 

o Silty Sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB170 Depth: 88.5'-90.0' Sample Number: CB170 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 21.4 CP05-

EAARS-CB-0267 

Figure 

Tested By: ~B~o~lo~o~k_i________ Checked By: _K_L_e_un-g________ 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse ClayCoarse Fine Medium Fine Silt 

0 0 5 4 27 277 30 

LL PL Dsu:: D~n Dr.::n D-:tn D1n c~ c..D1~X 
0 0.5011 0.30992.3383 0.1060 

Material Description uses AASHTO 
o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 30.2 CP05-

EAARS-CB-0268o Source of Sample: CB-0171 Depth: 13.5' Sample Number: 4 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Fines%Sand

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 0 26 30 2 11 22 9 

PL Dsu:;LL D~n Di.n D~n C11IX 
0 21.7308 15.2316 11.2605 0.1285 165.720.3823 0.0919 0.10 

Material Description AASHTOuses 
o Poorly graded gravel with silt and sand GP-GM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 21.5 CP05-

EAARS-CB-0268o Source of Sample: CB-0171 Depth: 18.5' Sample Number: 5 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
%Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 13 11 19 48 9 

LL PL D~n Di.n D~n D10 
4.1445 0.5239 0.3043 0.1497 0.1058 0.0839 0.51 6.24 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0171 Depth: 33.5' Sample Number: 8 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
a Moisture Content% 17.7 CP05-

EAARS-CB-0268 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel ¾Sand % Fines 

Coarse ; Fine Coarse! 

1.2 I 
Medium I Fine Silt Clay 

0.0 0.1 6.1 I 53.0 39.0 

LL PL D~n D~n D-:in D1n c... c.. 
0.2395 0.1373 0.1157 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB 171 Depth: 78.5'-80.0 Sample Number: CB 171 

Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

oMoisture Content% 26.4 CP05-

EAARS-CB-026 8 

Figure 

Tested By: ----"B~o~lo~o~k~i________ Checked By: ~K~L~e~u=ng_._________ 
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GRAIN SIZE - mm. 
% Gravel ¾Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 2 25 1421 2 360 

LL PL Di::n Dt:n D-:in D10 c~X 
0 0.4232 0.213421.0463 0.5610 0.0963 

AASHTOMaterial Description uses 
SMo Silty sand with gravel 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 136.8 CP05-

EAARS-CB-0269o Source of Sample: CB-0172 Depth: 0.0' Sample Number: J 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
0/4Gravel ¾Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 0 33 34 7 6 6 14 

IX LL PL D~n Dc.n D-:tn Drn C,. C,. 
0 22.5022 17.4618 14.5600 3.5945 0.1253 

Material Description uses AASHTO 
o Silty gravel with sand GM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 27 CP05-

o Source of Sample: CB-0173 Depth: 3.5' Sample Number: 3 EAARS-CB-0269 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
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1-z 501--+----+--+-~:-+-+-+-:t--+-+~:-+----'--:-:~:-:+--+-+--+:-+-l--+-\___---++-+:-+-+---+-':+-+~:-~:_:+-H-'-:t--+-+-+---+---+------f-+-+-+-+--+---+--l--1-----, 

I I I 11 11 I \I I I I I Iw 
(.) I I I I I I I I I I I I I Ic::: 
w 40 1-1--------+---1--'-l--14-!'--II-+-+--+<-I--l---'-1---1'1--'-I--1-1-IH-1-+--f!-l-+--1-..-----1-¥11--1-----1---l---l-!l-4-_,__I--1-----'-I-'-HI1+14-+-~----+--1------1-+-1--1-----1--+-1-4---l------1 a.. I I I I I I I I 1, I I I I I 

I I I I I I I I I ~ I I I I I 
30 ,__,_-+--+-I-H-+41--+--+-__,.11-+----1-!-'-I--'---+'-1111---+--+---l-+'-+-l+--+-----+-+-4-I~1\..,...1;.-+-~l~l-l--++4-II--+---+--+---+--+--++++--+-+-+-+---+-----i 

I I I I I I I I I t I I I I 
I I I I I I I I I 1\~ I I I1

Z01--+--+-------+-~l----1-t---P-tl-+-+-+l-'---+l~l----fl~-'---P-lllr+-+-+-+-l+--1-+-------1-+'-lt-t--+-+----t-+1 C~l-~l'-t-t-+lll'+-+--1---t---+-------+---+-+-t-t--+-+----t-+-+-----1 

I I I 11 11 I I I IN I I 
I I I I I I I I I I I I r"c~ I 

II I Ii I I II I :1 I I I I ~ 101--+--+-------+---+------l+.f4--+--+--l-'-+~~-'---P-H-++-+-+--l~t------1--1-'H-+--+---'i-+--'--+-~'-t-t-+4-+--!-+-+-------+---+-+-+-++-+----t-+--+-----I 
I I I I I I I I I I I I I I 
I I I I I ! I I I I I I I I 

o._.____---'-~1_,..,~1_.__,__.._1..L.....l~l'--~1~1......._-'--"'-1_.__'--._-'~l ....... .......,l_____~l--'-~1_..._1....._1~_._'---'--'-'-'-'-'--L------_._...._____, 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel ¾Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 4 23 17 28 16 120 

C,.. C,,DSlr: D~n Di::.nPLX LL D'\n D1n 
0 1.44317.3316 2.4333 0.4882 0.1307 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 23.8 CP05-

EAARS-CB-0269o Source of Sample: CB-0172 Depth: 8.5' Sample Number: 3 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes. FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 

0::: 
w z
u: 
1-z 
w 
~ 
w 
a. 
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lX 
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C: · .c: 000
.5 .5.5~_5.E.ECQ o coo o O"'tO 

<D MN~ ;;:;:~Mi i ~¥lJ iii~ 
I I II II I I I I I II'ff\ I 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

901-+--+--+---,-l--t+trt1--t-i--+r-+-,.-1-trl-lr--+;~~++-t-tr--t-t-,i-----t+r<ilt-++--t---rtl-+-.-1+-~lrl-11-trl+-+-+-+--+--+----++t-+-t--t-r-t---+------i1
I I I I I I I ~ ..... ). I I I I I I 
I I I I I I I I ...._, I I I I I I 

B01--+--+--+-~l------l+HI'-+-+-+-I+--1-+,1-~I-Hll-++-r-+,-1+-+-,,-~--++.-IIH-+--+-,fl-+~I-+-~I-.+ii+l++-+-+---+---+---++++-+-t--1--+--+-----1 
1 

I I I I I I I "' I I I I I 
I I I I I I I I µ I I I I I 

?0i-+-----+---+--~I--++-+l,+-+-+-+-l-+-1-+-I-I-+l++-+--r-+-l-+--1---+.....l'.-t-+-+-+-I--+-l-+--1--+l-++-+I-+-+--+-+--+-----,H-+-1-+-+-+--+---+------1 

I I I I I I I I I \1 I I I I 
I I I I I I I I I 1.I I I I I601-1-----+----!------++-+-+-+--+-l---+---+----+-i-+-+---+-+--+--l-+----t-+-+-+-+-+~--+-----H-4--+-+-+-+-+---+------4-+++--t-+-+-+---+-----< 
I I I I I I I I I 'r.\ I I I I 
I I I I I I I I I I I I I I 

S01--+--t---+-~l--++HI-+-+-t--1-+--1-+1_1'--Hl-+-+-t-t-1+--+-i-----++-IH-+-+-'-11--+'"cc-I+-~I_1+l+-+-+-+--+--+---+++-+-+-t-r-t---+-----1 
I I I I I I I I I I Q I I I 
I I I I I I I I I I 1\ I I I 

40 1-1---+---+-'-I-tt+IH--+---+'-1-+-'-I+1~1-1-4-1H-++l-+-1,--t---+t-41++--t-'l+-+-'-l-+!\-v--1-'14-H-'-IH-f-+-+--+---H+--1-++-+--t---+-----l 

301--+--t----+-......._l---I-H1i4-+-+-f'-i---l-'i-l'-l---'-i-f':+-H--++1i+--1-t----++41i+-+-+-4-:I-+-l'--+----'-:\.1_i-H11-4:I+-+--+--1--------'H-+-t--++-t--+--+-----i 
I I I I I I I I I I I I \, I 
I I I I I I I I I I I I I\. 

20 1-+--+--+----'-l------l++'-+II--++-ll'-+1-~1-+'ll_'--+'-IH-+--+-+-ll+-+-+----+-+'-IH-+-+-'-ll-+_,_l-+--'--l'+++lll'+-+-+-+-+---+----++++-+-t--t--t---+-----1 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 1--+--+--+--'-l------l++'-+--++-11'-+1..,__1-+'--.l-fl-lilH-+---HJ-ll+-+-+--------l-+'-l+-++-+-'-ll-+_,__1-1---'---l-'-+-IH-l'+-+-+-+-+---+----++++-+-+-+-+---t-----1 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 '--'-....._---'--'-1----,-±~I..J....L....cll-...J...l.1...I-"1_._1:-':'I...1-.1...'-"-I-'---"---''-----!-.1.l.lu...J........ul----1.....1...I...._'-I--::~11-'--'-J-...L..--+-__._---,::--::-':-~-----.___..__..-:::-:::-;:--;'
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse Fine Coarse 
%Sand 

Medium Fine Silt 
% Fines 

Clay 

0 0 15 5 21 34 25 

C,.Dr:;nPLLL D&:n D-:tn C11010 
0.44254.5605 0.2697 0.1114 

AASHTOMaterial Description uses 
SMSilty sand with gravel 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 31.9 CP05-

EAARS-CB-0269o Source of Sample: CB-0172 Depth: 13.5' Sample Number: 4 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
C . C: o o o 

~ ~~§-5 ·:ij ;it ; ~~! i ;?~
100r,--,---r"T1---irnn1"T"T-,IT"""T'l1v""-V-111;;::r~:m-rTT"''TT"ll11-;----r1T111iTTTiT1--rT"1,--,lr--,ITTITln,-r-;--,---"'TT"1..,...,-,-,---r-;---, 

I I I I I I I\ I I I I I I I 
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901-4--1---1--~II--+l-!,,::H-l-llh-114-~II-!,,1~:-1,-1--1~~-!,,~-+-f--f----+h+I:++-h:+-+~:-1--~II~:++h-1:---i-+-+--+--+-----++++-+-+--+---,-----,f----l 

I I I I I I I 1, I I I I I I801-+---+---t---,---H-tri-t-+-,c.-+-,-t,,---.---+.H-t-+-tr-+-i--t----t+.t-+-++-.+-+-,--+--,----;tt-t,,t-+-f--+--+---+---+HH-+-+-t----t---+---t 

: l l li :i i ~~ i iii l: 
7o1-+---+---t---,--H-HI-+-+-+-I+-,-I-+1-.,-1-+.-IH-t-+-tr-l+-i-t--"""",-11-++-+-+1-+--,-I-i---.,-1......,ltt-t,,lt-+-f--+--+--+---++-H-+-+-t-+---+---t 

I I I I I I I ~ I I I I I 
I I I I I I I i\. I I I I I601-+--+---+---'--H-+-H-+-,-+---+'---+-H-+-+-+-+-i-+-------f+H-..i--+-+-'--+-'--+1+++-1-+--+--+---++-t-++-+-+-+---+---I
I I I I I I I 11 i\~ I I I I 
I I I I I I I IL I I I I 
I I I I I I I I 1\. I I I I501-+--+---+---'--H--H-+-+-,-+---+'---'--+'-l-+-+-+-+-+-1-+-------f+H-++-'+--'ll--'--+-'--+l+++-1-+--+--+---++-t-++-+-+-+---+---I
I I I I I I I I I \l. I I I 
I I I I I I I I I 'l\~ I I I 
I I I I I I I I I I I )") I I401-+-t--+--'--t+-f+-t--+-,l'-+-'--i''--"'-l'-H-+-t--++-lr--t-----i-l'-H++-4-+-'---+---"~4++'++-+-+-+--+-----++H--t-+-t-t---+----t
I I I I I I I I I I l't~ I 
I I I I I I I I I I I I\. 

30 1--+----+--+-~l-++-t'-,l............-+'--+--'---t'-11~1-II+-+-+-+'--+-+--+----++->ll-+-+-..,..l'+--+~l--+-~ll_l...........-+-+--+-----<-+-+-+-+--+--+--+----+--------1 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

20 1-t--+--+--l----t-+-t'-tl-+-+--l'-...,_._l-el~.,_,..lllt-1-t-............1-+--<-+------+-+'ll-t-+-+~l---,...~l--+-~l...,......l:l++-+-+--+--+---++-+-+-+-+-1--+---+-----< 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 1-t--+--+--l----t-+-t'-tl_,_..-<l~l~l-e1_ _____,..lllt-1-t-+-t+--+--<-+------+-+'ll-t-+-+~l---,...~l--+-~1..........1i1++-+-+--+--+---++-+-+-+-+-1--+---+-----< 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0._._.......___._~1--,-,~l~~l~l-1__1~11~-l~~~----t~l--l-----~1----1_..,l~I......._._.__._......__,,,_.....,..~--------=-=~
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 14 9 23 19 35 

LL PL D~n D~n D~n Cu 
4.4426 0.6188 0.3 I 70 

Material Description uses AASHTO 
o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0173 Depth: 13.5' Sample Number: 5 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

o Moisture Content % 36.4 CP0S­

EAARS-CB-0269 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
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801-+---+--+--,-:-++-+,-:H-+--:+---,-:*:~:---M-:1-H--+-1---1--1-~\--+-H-:+-HI-,-:!-+~:--+-1~1~:H+.-1:-+-+-+-+-+---++++++----l--l---,f---------t 

I I I I I I I I I I I I I701-+---+---+-----++-r-+-+-+--+---+----+--,-----H---+-+-t-+--+--+-t----+--+-+---+--+------t---+++-+-+->-+----+--+-----+-HH-+-+--t---+-----+----<
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I I I I I I I I I I I I I601-+--t---+-----,---++t++-+--t-+---+--,-----H---t-t-1--t:-+-t-t----t+H-+-+-+-+--+--+++++-t-t---t---+------H-1--++-+--t-+---+----t
I I I I I I I I , I I I I I 
I I I I I I I I ~ I I I I 

50 1---+--1---+--~l--t+HI-+-+-+-I+--1-+1-~I--Hl---+-+-1---t:-+-+-+-----++lr+++~--"-+--I-+-~I ~l+++l++-t-t---+---+----++r++--t--t-+---+----1 
I I I I I I I I 1\ I I I I 

40 1-+--+---+--'--:-++-+'-:H-'1-----+-----:+--'-:*:__,_:--1-4--:H-+---+'-+--+--+----+++:++-+--'I+--+<~ : : : 
I I I I I I I I I '7\ I I I 

30 1-+--+---+--:~t--+f+I:-+---+--+:-+--'-:-+1~11 -~II--e-+l-+-+-+_.,11_+--+----+-t'+:-+-1-,,---L:I---+--~:-+-\-:__:-+-+4-:-+-+--+----+--+---+-+++-+--+-+-+--+-----l 

: : : : : : : : : : : q : : 
20 1-+--+---+--~l__,-11-+-+-+..__._'~I-t'll_,__,...,l---+-+-+-+'-ll+-+-+------+-+'-lt-1-t--+---41-----+--~I_..___._:\14--H-'1+-+-t-+---+---+-----++-t-1-t--+--a--+---+----< 

I I I I I I I I I I I I \I I 
I I I I I I I I I I I I ~ I 

10 1---1---+---+----"-l--++1411-+-+-+'-+'-'--I4 11_'--llJIH-+--+-ll-ll+-+-+----t--l-l-11-++...\-l-+l--+----'-l---+---'--l~~)-j-+-+--+---+------++-+-+-+~-+--+-----1 

I I I ! I I I I I I I I I 1:1 
I I I I I I I I I I I I I 

0 L..J..-'---'--'-1--'......,_,_I-'-"---'"-'-1_._1 _..1_.._I .,.:.Iu...........:..I.l...-1-+----t..,IJ.IU-J---'-'-'I ---'---'-I ...J....-.:....1---J..UI""'-'-'-'-'--'---'-.1...-.---'..J....1.-1...1.-J.--'--'-----'--------' 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel ¾Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 6 9 33 42 10 

LL PL D,::n Di:n D-:i.n Orn 
1.9799 0.6016 0.3958 0.1623 0.1119 

Material Description uses AASHTO 
o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0172 Depth: 18.5' 

Date: o 

Sample Number: 5 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 22.7 CP0S­

EAARS-CB-0269 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
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w 40 1--1--+--+--'-l---+++'-+-+-+--+-+-'-I_ _,_I--Hl++-+-+'--1+-+-----..Jl---'1.++Yl-+-++-+I-+---+-----'l'--'lt++-11-1-1--1--+--+----++-t-+-++-+-+---+---1 a. I I I I I "~.1 I I I I 
I I I I I I~, I I I I 
I II I I Ii I I ii 'i.J I I I I30 1-+--+--+---'------H-!'++-+-f'----+--'-----l'-J.....--Hf++-+-!'--+-+-l----+-+'-+-++-+1n--l-'-+----''--'-f++LH--1-+--+--+----++-t-+-++-+-+---+---I 
I I I I I I I I I ,, I I I I 
I I I 11 11 I I I~ I I I 

20 1--1--+--+-..J...l---+++'-+II-+-+--1--+-I..._I.....11_J.....--Hl++-+-+'--l+-+-1----++Y'l-+-++-+I-+--'-1"1--'l'--'1+++1-IH--1-+--+--+----++-t-+-++-+-+---+---1 
I I 11111 I I I l~I 
I I I I I I I I I I I I 
I Ii I I Ii I ii Ii I I ~~101--1--+--+-...,__---H-!'++-+-f'----+--'-----l'-J.....--Hf++-+--l'--+-+-l----+-+'-+-+++-'+-+-'-+-'--'+++-H--'-+----+----+---++-t-+-++---1---+-+--I 
I I I I I I I I I I I I I I 
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0 L...1..-'---"--'-I ----,-:±"-'-!~....,.,._._1.._1..,.,.l_"---,J:11u..............._1........i.-'-------±-'-'-1u..........L...:.J.I_._.._I..,__1........,,1~1,.....__......__,__._---::-!::":'u......-'--'--'--"---::-::c-::-::'
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel ¾Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 25 20 9 16 19 110 

D,u:PL)< LL D~n Di.n D~n D10 
0 21.7109 6.2377 3.1064 0.4346 0.1251 

Material Description AASHTOuses 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 26.0 CP05-

EAARS-CB-0269o Source of Sample: CB-0173 Depth: 18.5' Sample Number: 6 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes. FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
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I I I II I I III II II I I0 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Fines%Sand

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 11 240 10 41 77 

PL o~u::X LL D,;:nD~n D~n D10 CuD1s Cr. 
0 17.1489 2.5176 0.5043 0.1455 0.1146 0.0952 0.09 26.45 

Material Description uses AASHTO 
o Poorly graded sand with gravel SP 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 16.4 CP05-

o Source of Sample: CB-0172 Depth: 33.5' Sample Number: 8 EAARS-CB-0269 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
C: c .E 

• C: 0 0 0
.5 .5 .e ~ C ·- 0 0 0 0 0 0 ... 0

•- Ill·- ~ ~ r5 i :it ~ 
.., ;j( i :it .; ~CD .., N ..- 'It 

100 I I " ~', 
I II I I I I I 

I I I I I I I I I I I 
I I I I I I I I I I I

90 I I 'I I II I ~~ II I I I I I I 
I I I I I I I ~~ I I I I I I 

80 
I I I I I I I I I I I I I 
! I I I I I I I ~~ I I I I I I 
I I I I I I I I 

~ 
I I I I I 

70 
I I I I I I I I I I I I I 
I I I I I I I I "~' I I I I 
I I I I I I I I ~, I I I I 

er: 60 I I I I I I I I I , ... I I I I 
w I I I I I I I I I "i.,,r-,. I I Iz 
u:: I I I I I I I I I I ~ I I 
I- 50 I I I I I I I I I I I I z I I I I I I I I I I :, I Iw u I I I I I I I I I I I Ier: 

I I I I I I II I I I Iw 40a. I I I I I I I I I I I I i 
I I I I I I I I I I I \: I 

30 I I II I I II I I I I I 
I I I I I I I I I I I i I I 
I I I I I I I I I I I I I 

20 i I Ii I i Ii i I i I i 

I I I I I I I I I I I !\' I 
I I I I I I I I I I I I I 

10 i I II I II I II I I I I :1 

I I I I I I I I I I I I ~ ~' I I I I I I I I I I I I r rr 
0 I I II I I II I I I I I II 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 3 13 10 15 54 5 

X LL PL Da.: Di:::n D.:n o~n D1i:. D1n c,. c.. 
0 5.1746 0.5272 0.2369 0.1706 0.1302 0.1130 0.49 4.66 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 20.9 CP05-

o Source of Sample: CB-0172 Depth: 38.5' Sample Number: 9 EAARS-CB-0269 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 

100 
~ ~ § µ)-· ....;~,,_.~..,,.~,..,.·..,...,...-,i'i-,--,--'11:+~--,-,.~;,-,-;~r'--r-'iir--r-'iF-r--i!;;.......,~,..,..,;;~.....,-,-,---,--,--"""'M".,..-,-r-r--,--,-,----, 

: : 1: I ri\ : I I 1: : : : : ;: 
I I I I Ii \i I I I I I I I I

S01-+--+---+---.l-++1Tl++-1-trll-,--,l--trll_\_++-1-+-1+-+-+-------t-+.ll+-+-+-+-rlt--t--,-l-+--,-l--nl++-1l-+-+-+--+---+---++H--+---+-t--t----t-------t 

I I I I I ~' I I I I I I I I 
I I I I I I I I I I I I I Iao 1-+--+---+-~-H+.-+--+-+---\,--t--+-~H++-+-r.-+---+--+-----++++-f-+-,-t--t-~t-----1++-1-+-+-+--+---+----+++-+-+-+-1-+---I----I
I I I I I I 1, I I I I I I I 

.5 
ID 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I?0t-t---+--+--1_____,.......l,......._+--+-l-+-1-+-I~I--+1~,-t-t-l-+--i----<-----+-+-+I-+-+-+-+-I--+-l-+--1--+-I+++-I+--+----+-----<-1---------++-+-++-+--+--1---+------< 

I I I I I I I I\ I I I I I I I 
I I I I I I I ~ I I I I I I

601--1---+---+---+-+-+-+----+---t--+---+++-+--+--.__..--+--+---+++-<-+--+-+-+-+------tf+He-4-l-t--+--+-------H-+-+--+----+-+-+-t-----l 

I I I I I I I 11 ~ 11 11 11 11 I I 
I I I I I I I I '\ I I 

SOi-+--+---+---~l---1-+-Hl-+-+-+-I-+---1-+l-~I+l1-tt-+-+--l+-i~~1----++ilH-+--+--'+l--+--'-I-+-~I~l+++l+-+--t--+--+--+---++-1H-+-+--+-+----+-----1 
I I I I I I I I \ I I I I I I 
I I I I I I I 11 < l 11 11 11 11 I I 

40 1-+--+---+-~l-+++l++-1--r-l-+-l'---+'-l~l-l++-t-t'-+-i-+---\.__-1-r+--H-+---'+------+--'-+-----'-IH-t-'-lt-+-1-+--+--+-----++++-f-+-+------+-+-------1 
I I I 11 11 I \1 I I I I I 
I I I I I I I I ~ I I I I I I 

30 1-+--+---+-~l-+++++-1--r-ll-+-l'---+'-ll~l-+'+l++-+--f-ll+-i-+-----H-~--+---'1+------+~l--+---~l__,_it-+-t'-lt-+-1-+--+--+---++++-f-+-+------+-+-------1 
I I I I I I I I I\ I I I I I 
I I I I I i I I I \ I I I I I 

201-+--+---t--~'-+H'++-+--P-11_1'--P-11~1-1++-t-t'-11+-i-+-----t-+'11+--H-K...y.,--t~'-~'--'-'t-+-t'-'t-+-1--+----+--+---+++--H-+-+------t-t-----l
I I I I I I I I I 11'\. I I I I 
I I I II 11 I I I~ I I I 

10l-t---t----+--"l-tt-P-'t-1-!--P-!l-1-'l'-1'-ll--'l--f-tl+t-H-ll+----J-t---rfll4-H:-t---,JI-H--'l-+~U----1.ll+f-l-lf-H-+--+----+-----+++-H-t--H-t------l 
1 I I I I I I I I I I 1"'1:;~~I J 

I I I I I I I I I I I I I I 
0~--'-----'-~l~-1......,---'-1......_l......._11_.l....,.,.1_...............1___._.___~ll.._._......_.1..__.~i-'-~l_,.l~I'-'-.._.__.__.__ _;,..........,--'--'--'-~""""'""' 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE- mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 38 17 25 13 7 

LL PL o~n Di::n D-tn C,. C,. 
11.4156 4.3044 2.5799 0.8016 0.2641 0.1486 1.00 28.98 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0173 Depth: 1.5' Sample Number: 2 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
oMoisture Content% 157.6 CP0S­

EAARS-CB-0270 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
. . 5 . c . c 0 0 0

.5 .5 .5 ~ C ·- 0 0 0 0 0 0 st 0.e ·- ·- co i ; ~ ~ I i --~co "' N .- :it ~ ~ 
100 I I 0II I I I I I I II 

I I I ~: I I I I I I I I 
I I I I I I I I I I I I

90 
I I ii I 

II \t< I I • 
I I I I I I I I I I I I I 

80 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I 
I I I I I I I '- '- I I I I I I I 

70 I I I I I I I ,1 I I I I I I 
I I I I I I I f~ I I I I I I 
I I I I I I I I I I I I I 

0:: 60 I I I I I I I I ' I I I I I I 
w I I I I I I I I ~"' I I I I I Iz 
ti: I I I I I I I I I I I I I I 
I- 50 I I I I I I I I I I I I I Iz I I I I I I I I µ, I I I I Iw 
~ I I I I I I I I I 'I' I I I I I 
w 40 I I I I I I I I i\ I I I I I 
a. I I I I I I I I I ½' I I I I 

I I I I I I I I I I ~ I I I 
30 I I II I I I I I I I I 

I I I I I I I I I I I ~ I 
I I I I I I I I I I I ~~ I 

20 I I II I I I II I I I I I 'I" 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 I I II I I II I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I I I I I I II II 'I I I I I I 
100 10 1 0.1 0.01' 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand : % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 6 25 11 19 17 22 

I 
IX LL PL D1u:: D~n Di:::n D~n D1" D10 c~ c.. 
0 12.0906 2.4134 1.0653 0.1880 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 12.3 CP05-

o Source of Sample: CB-0175 Depth: 0.0' Sample Number: 1 EAARS-CB-0271 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
c 

.E .5 ~ 

.., N -

I II !I 'J\. II I I I I I I I 11 
I I I I'~ I I I I I I I I I 
I I I I Ii\ I I I I I I I I I 

go1--+---+----+--~1 --++-+,+-+-+--+r-1~1-~\L--r-+,++++--h--+-!--,!----+r.+1 +-1--f--n--+-,1-1-~1--.+++1,+-+-+-+--+----+-----+H++-+--+--+---+-----------l 

I I I I I !\ I I I I I I I I 
I I I I I I ~ I I I I I I I 

801--t---+--------+---+-+-+,+-t--+-+-,-+-~-t,-~__,_-----++-+-+--+---+-+-,--+--+-+-+-............-----+--+--+---+-+-+-+-+-+-+--+--+---i
I I I I I I I f\ I I I I I I I 

: : : : : : : '~~ : : : : : :
701-+---+--+----,-------H-t+-t-+--t-+---+,----+-t-++--<1--t-t----++++-t-+-,+-+-,---t--,--,+++-~-+---+---+---+H-+++-+--t----+-----I

I I I I I I I I\ I I I I I I 

601--+---+----+---: --+H:+-+-+--+:--+--:-+-: _:---+:c+++++-:+--1,----lr----+H:++-+-+:-+--:-I--'-:--+:-H-+:+-f-+-j-t------+++++--t---+-1--+------+ 

i i iii ii i ~l i iii i501--+----+---+-----'--++-+++-+--1--+--'----r~-'--+H-+-+-l'---+-!-l-----+~1--+-+-+-+--+-'---+-'--''l-l--+'-H-l--+---l---+----+HH-++---+-+---+---l 
I I I I I I I I :-,,I'- I I I I I 
I I I I I I I I I I\ I I I I I 

40 ,___~I---t-t--+--1+--t-t_,___I--t--'-1-f-l_l-1+1-H-t--f-l---+--1--1--~~I-+-+-t-'~.....~.-+--'-1-+-~I~l+++-l>-+-+-+-+--+---------1-+-t-+--+-+--+--t--t----1 
I I I I I I I I I I ""\l I I I 
I I I I I I I I I I 1\ I I I 
I I Ii I I I II I I I I ~I I I301--t---+--------+-~-H-+'+-+-+-l~-->---e~-'--t'-H-t-+-t'---t--t-t-----+-H--+-f-+---'+--t-----+-~--+-+-+-+--!--+----+-+-H-+---+-+--+-----+---< 

I I I I I I I I I I I ~I I 
I I I I I I I I I I I It~ I 
I I II I I I II I I I I I ~ t,,

201-t---+------+-~-H-t'-t---+-+---i~-->---e~-'--t'-H-t-+--+'---t--t-t-----+-l"++-t-+-4--t-----+-+----4-H-'+-+-+-+--!--+---++-t--+---+---+-+--+-----+---< 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10•--+--+------+-........1--+-+-+H-+-+-ll---+-1.......1-r1~-111+-++-+-H-'-+--<-+----+---H-l+--+-+--+-41-+-__,____1--+-+---14-++'ll+-+-+-+--!--+---++-t--+---+-+-l-+----+--l 
I I I I I I I I I I I I I I 
I I I I I ! I I I I I I I I I 

0~~-+-......._l-~~l~l~l~l~-11~~1~-~-~l~~l~~l~~l~l~I~~~-~-~~~~~~ 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 5 24 11 18 20 22 

LL PL D~n Di::n D~n c,. c,, 
11.6299 1.9706 0.8308 0.1595 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0175 Depth: 2.0' Sample Number: 2 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 20.4 CP05-

EAARS-CB-0271 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
c 

C .5 . c 0 0 0
.5 .5 .5 i C ·- 0 0 0 0 0 0 ""' 0 ·- ~ ·- Cl) ;it - ~ "' ;it i -; ~co "' .... ~ :,=: P5 'II: 

100 I II " I II II I I I I II 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

90 I I 

1: ' I 
I I I I II 

I I I I I I I I I I I 
I I I I I \ I I I I I I I I

80 I I I I I , I I I I I I I I 
I I I I I I I I I I I I 

70 
I I I I I I I I I I I I 
I I I I I I I I I I I I 
I I I I I ' I I I I I I I 
I I I I I , I I I I I I I 
I I I I I ~ I I I I I I 
I I I I I :, I I I I I I 
I I I I I I I I I I I 
I I I I I I ", I I I I I I 
I I I I I I 

"
I I I I I I 

I I I I I I I I I I I 
I I I I I I ... J I I I I I 
I I I I I I I~r,..i', I I I I I 
i Ii I i Ii i ~ i I i I 

I I I I I I I I I'i I I II 
I I I I I I I I I I ~: I 
I 'I i I II I I I I 

I I I I I I I I I I I I '! ...... 
I I I I I I I I I I I I I I 
I 11 I I I II I Ii I I I I II 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I II I II I I I I II 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 4 38 12 15 13 18 

PL D1u:: D~n D,:;,n D"tn DH, D10 Cr- c.. 
12.9138 5.2460 2.7193 0.4005 

Material Description uses AASHTO 

Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) a Moisture Content% 24.0 CP05-

EAARS-CB-0271o Source of Sample: CB-0175 Depth: 10.5' Sample Number: 4 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
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I I I I I I I I l' I I I I I?0i-+----+--+--1--+H,l++--!-!-1-+-l-+-I-I+IH-+1-1-I+-+---1----+,+I~~1-~1-l+-+-l-+--I-+IH,l+-_1-1-+-+--1--++++++-+--j-1---1 

I I I I I I I I I ~ I I I I 
I I I I I I I I I 1.,. I I I I0::: 601-+--+--+---+-HH-+---+-+--+---+-----+-+++--->--+---+-+--+---+-+++-+-+----+---+---H-+-1--+-1-+--+---+---++-+-+-+---+-+--+---+-----Iw I I I I I I I I I 1\ I I I Iz 
I I I I I I I I I I \! I I Iu: 

1- 501-t---+---+-~I--t-l+l++-+---+--1-+-1-+-I_.,_I-+lt+++-+-1+-+--+---t-H-1++-+-1+-+_.,,..,~1--+I Hl++--1-+--+--+---+H-H-+-+-+--+----l z I I I I I I I I I I 1\ I I Iw 
<.) I I I I I I I I I I I \I I I0::: 
w 401-+----+--+--'-I--t-~Pl++--l--+'--1-+-1__1_.,_I-+lt+++-+-1+-+---l---+1-4-1++--+-'l+-+--'-l-+-\r--1--+I++4-1+-+-+-+--lf----++++++--+--f--1---la. 

: : : : : : : : : : : ~ ::I 
30 1-+----+--+--'--l-++-+'l++--+--+'--ll-+-l-f'-I___,_I-+IIH+-+-+-ll+-+---1---+1-4-II++-+-'l+-+_,_l-+-~:\.el-+-+4-+-+-+--+--+---++-+-+-+-+-+-+--+----1 
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0 L....:...-'-----'-...J...I--7'!:-±-"-'-I..,_,_ .... lc....J...-'--'-'11_1'--:':!:'I,..I-J-L...U-11.1.......J.-----'-----o-.cul..J....J...--'--"-1---'--'-I--'--l'---::!1-'--+--'--'-l.w....J--+--'----'-----:::--::-',-J-'---'---'---'----'-___._-,::-:::--::-:-'
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt ClayI 

0 0 10 8 200 37 25 

LL PL Diu:: D~n Di:.n D-:tnlX 
0 2.6123 0.3832 0.2430 0.1135 

Material Description AASHTOuses 
o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 25.3 CP0S­

o Source of Sample: CB-0175 Depth: 18.5' Sample Number: 6 EAARS-CB-0271 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
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: : : : : : : : : : ~ : : : 
I I I I I II I I \ I I II301-t--i---t-~--H-H-+-l-t-+---'--t'-'--t'<-t-+-t--t"--t-,-----t-++-+-+-+----4-+-'---+-+-~4-++'+-+-t-+--+--+----++-H-+-+--t-+-----+----i 

20 1-t--+---+-~i·--+--+-+li"t-t--,__,,__:-+--'-;-+-.i~i....,..:+++-+-+'-i+-+--<~--+---li-+-+--+-4-1:-+--'i-+-\~1--+-'+i+-+1-'-1--1:-+-+--+-c--+----+++-+-+-+-->--+--+-----i 

I I I I I I I I I I I I \l I 
I I I I I I I I I I I I \ ~ 

10 1-1-_,_-+-~l--+-+-+-+II--+-+---l'---+-..____...111_~1--t-H---+-+-.,._:1-__--1--,,.IIH-+--+--'+l-+---+-I-+--+--114-++'rr+-+-t-+--+--+----++-+-t-+-t--t-+----+---< 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0~~~-1-.,,.....1~-1~~1_1_1~~~1-----1~~1~~1~1-1_1~~~--------=~~~~~-=-=~
100 10 1 0.1 0.01 0.001 

GRAIN SIZE- mm. 
% Gravel %Sand % Fines 

,/ %+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 10 17 6 180 37 12 

LL PL C,.Di::n Di:.n D~n D10 CulX 
0 0,936915.4527 0.4658 0.1706 0.1028 

Material Description AASHTOuses 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 21.5 CP05-

EAARS-CB-0271o Source of Sample: CB-0175 Depth: 23,5' Sample Number: 7 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 



0::: 
w z 
u:::: 
1-z 
w 
(.) 
0::: 
w c.. 

0 

[X 
0 

Particle Size Distribution Report 

100 I ,I T,..f\11 II I I I I I 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I 

901-t---+--+---,-l--++n+II-++-+,---+--r--1,l:l-lr-<IT:H-,,++-tr-t--+---+----+-trll-++-+-rt-1-+--r-1-l--,l---,IH-trll1-+-1-+--+--+----+t--t-+++-+---+----+------1 

I I I I I I I "'''•('.). I I I I I I 
I I I I I I I 1-i"""',::i.... I I I I I I

ao1--1---+--+-~I--+H-l++-!-+.-1-+-1-+.--I~I-+-l+-+++-½-l+-+--1-""""""""-c-+H-+-+-+-l+-+-1-+-~I---+IH-1++-+-+--+--+---+++-++-+--+-+---+---l 
I I I I I I I I T"'i-.. I I I I I 
I I I I I I I I I l''\1 I I I I

?0i-+---+---+--1-------+-+-+-lt-+-+-+-1+-I-+-1-1--++-I+-+-+--+-1-+----<->-----HH-I-~l.,-\-+--1_,___I-l+++-+l-+-+--+--+--------++++--+--+--+--+---1---1 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I IS0l-+--+--+--1---+Hl++-+-+-1-+-l-+-1--,-I-t,ltt+++l+--t-r-----+ttl++-+-+-I-tl--l-t--1---+Itt+I++--+--t-r-----+++++++-r--t-----i 
I I I I I I I I I I I I I 

soi-+--+--+-~I-,-,4 1++-f-+-l-+-l-+-I~I-+-IH-+-+-+-1+-+---+----+-'H-I++-+-'l,-+-'-1,-+-_,_I-+I1-+l++-+-+--+--+---++1-++-+-+--+--+---l 
I I I I I I I I I I I' I I I 
I I I I I I I I I I I I I I 

40 1--1---+---+--'-l--+-HY-I++-l'l-+--'--1-+-l_____,l--f'+l++-1--+-I+-+---+--++41-++-+-'-+-I-+--'--I¼-'l__,.ll-++'111-+-1-+--+--+---+++-++-+-1--+--+---1 

: : : : : : : : : : I: \I: ,::I 
30 1--1--+---+-~lt+-t"-111--+-+-+1'---+-.__,...111~1--fHH-t-_,...11-+--+--,---Hl-'++-,1>--t-'-lt--t---'---t--¥--"++-+'++-+-+-+---+-----+++-+-+-+-+--+--+-----< 

I I I I I I I I I I I ~ I I 
I I I I I I I I I I I I I 

20 1--1---+---+--'-l--++-11-4-+-l~l-+--'---+-lll_____,l--f4++-l-+'-II+-+---+--++'-+11-+++-'-+-I-+--'-+l-'-\--'14-H-'-111-+-1-+--+--+---+++-++-+-1--+--+---1 
I I I I I I I I I I I I~ I 
I I I I I I I I I I I I I 

101--1---+---+--'-'--++-ll-4-+-1~1--'---+-lll-----'l'--~++-l-+'-11+-+---+--++411-++-+-4-I-+--'-+1-Jl-'H~~~·H-1-+--+--+---+++-++-+-+--+--+---l 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 '--'-~-'--'-I-:-:':-:-"-'-I -'-'--'I......_-'--"-II____,1---:1::'I..1....1...:......ia...l.1.....1.----J-----,.J.UI....L...J.....J...J,.1.1--'--'-I..,___,l~l.i.+-U-l'-'--'--'-...._-+------::,-':,':-'....L...J......:.....1.--'-.--i..""""""":--::'100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Medium Fine Silt ClayCoarse Fine 
0 0 15 3 12 60 10 

LL PL D~n Di.n o~n 010 c,. c.. 
5.2820 0.2788 0.2265 0.1632 0.1154 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0175 Depth: 38.5' Sample Number: 10 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 24.3 CP05-

EAARS-CB-0271 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 

100 I I 1\. I I II II II I I I I II 
I I I I'~ I I I I I I I I I 
I I I I ,1\ I I I I I I I I I

goi--+--+--+-~l--1++,-1-+-+-+.-+.,........,l---'l\....-.--+.+++-+-+r-+--+--+----++,-f+++-n--l+-r-+l-,l,,--,IH+,-~1-1--+--+----++-1++-+-+--+---+----t 

I I I I I I I I I I I I I 
I I I I I I I I I I I I Isoi--+--+--+-~l--1++,-!I-+-+-+.-I+-,-I-1,1-'"""I1,1,al++-l-+-I+-+--11----++,;l++--1-,.1-I-+-~I--1---,l_l_l+-+-<1-1--+--+-----1+1-++-+-+-+---+----t 

I I I I I I ~ I I I I I I I 
I I I I I I I I I I I I I I?0t-+--+---t---,--1--+t-tl:+-+--:t---t-l---+-,-1-+.-I--,--1-t:lt-t+-rt-l+--t---1r----+r.tl++-+-l:t--t-,-l--t---,-1--+I++.+I++--+----,r---t----++++++---t--t--t----1 

I I I I I I I I I I I I I I 
rx: so•-+--+--+--'--1--+-t-+l++-+-+-1--+-'-l-+-I--'-I+IH-+-~~,r-1+-+--1----t-11-+I++-1--'l+-+--'-l-+--'--I--+I1-+l++-+-+-+--+---+++-+-+-+-+--+---t----1w I I I I I I I "I I I I I I Iz 

I I I I I I I ~I \. 1 I I I I Iu:: 1 
501--4---+--+--'-I--+-Kl++-1-1'-l--+-'-l-+1-I--'-I+IH-+-+-l'-+-!'-----++4-++-l--'l+-+-'-1--+--'--I--+IH-4-1+-+-+----1----'1----+++++-+--+-lr--l----l!z I I I I I I I I\ I I I 1-1 Iw u I I I 11 11 1 ~ 1 I I I I Irx: 1 1 w 401--4---+---+--'-I--+-Kl++-'l-----l'--1--1--'-l-+1-I--'-I+IH-+-+-+1-+-+--l---'l.--+-1-4-+-+-+-l+-+-'-l--+-_,_I-----4--1H-4-1+-+-+----1-l----+++++-+--+-ll--l------l 

C. I I I I I I I I '\ I I I I I I 
I I I I I I I I ll I I I I I 

30 i-.---+---+--'--l+Kll++-'l-----l'---ll--1--1-l-+1--.L......j.l-lt-+++-+1-ll+-+--1---+-f-4-~~~l--'l+-+-'-l--+-_,_l_-4++1'-+-+-l+-+---+--+----++-1+++-+--+--+----1 

: : : : : : : : : '~ : : : : 
20 1-1--+.--1-.J..l--++1411-+-+---!J-+--L....jJ.l--11'-l-4++-l--fL--ll+-+--1---+-i-J-41++---1-4-lr",.---+>~""-"-__Jl'--'l+++-'-f-H-1-1--+--+------1+1-++-+-+-+---+--1 

I I 11111 I I I l~I 
I I I I I I I I I I I I 1~--~I 

10r-+-J--+-..l-l--+--H411++-+'-+.........,.._11--11'-l-4,I-H-H-'--l1-l-+---lr----tt'-11--t++-41 -+--~l_l'--'l++-t+IIH-1-+---t----+-----t+i--t++-+-+-+-----t 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

OL.-J-.....,__--1-....l-,.±+u..ll.........._,_1.......... l_l'--:::!1-4-'"II......_,._._....,__.........___,,=-'='='......_-'--'--"---'--:-,:,-:-:'1...._1...u.l___,;l'--""11..u...........__11....__,____.1--~.wl......_.J...U.I__.__.,___._ 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand %Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 12 20 10 150 5 38 

D,;nPL D1:n D-:tnLL c..c~:x 
0 12.9561 5.3701 3.0774 0.6588 0.0847 

Material Description AASHTOuses 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) oMoisture Content% 19.0 CP05-

EAARS-CB-0272o Source of Sample: CB-0176 Depth: 5.1' Sample Number: 2 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 

http:t:lt-t+-rt-l+--t---1r----+r.tl
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0::: 
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o 

Particle Size Distribution Report 

100 I I II 'I\ I I II II 11 I I I I 11 
I I I 1, I I I I I I I I I I 
I I ll'.>-11 I I I I Ill901--+----+---+---,----++-h++-+-+.-+,--1,___:::,~rt+-l-l,-+--f---l-----+-h++++-s+-+-,-+-,~+++,.J-+-l-l---+-----+---++-l-l-l---l-+--+-----+----I
I 11 11 I I I ~ ..,.,. I I I I I 
I I I I I I I '::i, I I I I I I 
I I I I I I I I 'i-... I I I I I I 

S01-t----+---t--,--I--t-Hl++-t-+.-1--t--r-l-t.-l--,I-+.lrrt-+-+.-l+---1--"",;;!,~----t-htl:++-+-lrt--t.-1-t--.l--.+It-t.t-1+-+-+---1-r---+rrt-++--+---,r--t------i 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I70t-+--+--t---,-------H-H-t---+-t-+--t--;---t;,H-t-t---t,--t--t--,+-----f,-++-+-t--,+-----t-,---+-,---------,+++,t-+-t-+----+--+---+H-H-+-t--+--+-----f
I I I I I I I I 1, I I I I I 
I I I I I I I I I 'I\ I I I I I 
I I I I I I I I I 1¥ I I I I60t-+--+--t---,------H-H-t---+-t-+--t--,-----hH-l-t---17--t--t-+----++H+-+~+-'--+--'---+++++-t-+--+--+---++-I-H-+-t--+---+-----f
I I I I I I I I I Ii\ I I I I 
I I I I I I I I I 1 i\l I I I1 

so1---1---+--+--'-l--+-+-HI-++-+-I+-'-I---+'l_,_I--PIH-t-+-+-1-t--t-f----++"I-H---1----.:+--+-IQ~-'-1 _l+++l++-1-+--+--+---++-1-H-+---+--+---+---1 
I I I I I I I I I I I' I I I 

401-+--+--I---'---:--+-+-+:'++--I-+'-:-+-'-:_:--'--:-,0:++-++--+:-+----1---'l-----++'+:+-l--+4-:-1--':-f-\~:_:+-1-4--:-+--+-~l---+-----l--l-+-+--1-1--+-+---l-----t 

30 ,_._--~I:_..,....1:+-+-+__,~I:-+-~I:--,....Ii~:___: +-+-+----+'-l:_,__+---+-----+-+-4-1:-+-+-+-':+-+~:-~~I-:_il----+-+-t--+---+--___.-+++-+-+---+-+---+-----1 
I I I I I I I I I I I I \ I 
I I I I I I I I I I I I I ~~ 

Z01-+--+--+--~l---,--+++II-+-+--t--+-1~1-+'ll_...__,..IIH--+-+-t'-11..,..._,_+-----+-+'-IIH-+-__,_..,1_~1__1-ll+-+-+-+--+--+-----t-t-t-+--t--+---;-1---+----< 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

10 1-+--+--+--~1---,-+-+--+ll--+-+__,;.-+-1~1-ll_...__,..IIH--+-+--t'-11..,.._.,_+-----+-+<-IH-+---+--41-1-~l-+---..._l'++-+-'ll+-+-+-+--+--+-----t-t-+-+-+-+---;--+---+----< 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0~~-~1--:-:~I-~I~I-1-~I,-;:l----+-------:.....1~~1~~1~----:l;--,---ll_~~-__,:--;,-,-~~~~--::-::=-='
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 

0 

% Gravel 
Coarse Fine 

8 7 

Coarse 

6 

%Sand 
Medium 

18 

Fine 

37 

Silt 
% Fines 

24 

Clay 

LL 

Silty sand with gravel 

PL 
4.8044 

D~n 
0.4006 

Material Description 

D,;:n 
0.2281 

D-:tn 
0.1135 

C,... 

uses 
SM 

c.. 

AASHTO 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 29.1 

o Source of Sample: CB-0176 Depth: 10.0' Sample Number: 4 CP05-EAARS-CB-0272 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 

100 I II ii ;\ I ii 11 I I I I I I 
I I I I ~ I I I I I I I I I 
I I I I 1\1 I I I I I I I I 

90t-t---+--+---r1--+H1rt-t-t-trll-t-rl--t;-I""""'{.-----tllrl--t-++-trll-t--1-t------++nil-+++-rl-1--+-l;--t--,-1---nl+h-tl-+-+-+-+---+--H-+"H-t-t-+--+----t 
I I I I I ;\ I I I I I I I I 
I I I I I I I I I I I I I I

ao1-1---+--+---,-l---1+-n-tl-+-+-+-I+-,-I-+l~-,-1-<rt-+-+-+-1-t--1-+------1-+,IH-t~l--+-~l-+--..,...I-1t++I+-+-+--+---+---+++-H--1-+--+---+-----t 

I I I I I I I I I I I I I I 
I I I I I I I \ I I I I I I I70t-t---+----+----,---H-c++--+-l--+-..,...---+-c--+.,H--H..--+.-+-+-t------++++-++-+--+---+--~+H-++-+-l--+--+---+++-H-+-l---+--+----I
I I I I I I I , I I I I I I I 
I I I I I I I ~ I I I I I I 
I I I I I I I ~ I I I I I Ia:: 601-+--+---+-----++-......-+--t--t--+-----t----+--H--t--t-+-.....---+-+------+-+-+-+-+--+-+--+----+---+++++--+-+---+---+-----+++-+--+-+-+--+----+----Iw I I I I I I I Ii\ I I I I I Iz 
I I I I I I I I '-. I I I I I Iu::: 

1- I I I I I I I I "t~ I I I I I I501-+--+--+---+----+-1--r-+--+--+--i--+----++----+--1-+-t--i-+---+--+--c---!--+'+--<-+--+-+----l--'---4--~-++++-+-+-+--+------i----+++-+--+-+--+--+---+------1z I I I I I I I I .........._~U. I I I I Iw 
I I I I I I I I rr"',, I I I I I~ 

w 40t-t---+--+-~I--+MI-H--t---r-l-+-1-t'-I~l--j-1,---H--t-t-l-t--l_t----+~l-+++-c;-4,-'lot-~I+---1-----'11--+-+'+I-+-+-+--+---+--H-HH-t-+-+--+------1 a.. 

i i : i: i: ! l ~ii ,i1:301-+--+--+---+---,+t"-H--+--,r-+--++---'--f-t+++--t'--t--1-+------l--+4-f-+-+--"-t---+-'--½-~"'++-t'-H--t-+-+----+---H-+H-+-+--+---1-----1 

20t-t---+--t-~:I-+Hl-H-'l--+'-:-t-!-+-1! ~!---t':+-H-+--t'-l-+--t_f----+-l'-t!--++--+--4-1: __!'-+-~---'l:..-----4;-Hlf41:+-+-+--+--+----11++-+-+-+--+--+--+-------l 

101-1--+----+----"-i--+++4'!-++---+,__:1-+-+-i--+'1!_,__:1--l',:f--H--t----t'-1!+-+-t-------1-l'-iH-+-+--'-1;--+--l--i--+--'--!1~--4-'I,..,i'+-+-+-1---+--+---+++-H-+--1---+--+----1 
I I I I I I I I I I I I I ~ 
I I I I I I I I I I I I I I 

0 .__.._-'--_______..1_..,......1------"--"-I........,1--"1-.:....1..;.I'-',.J.,...........,I..........._.___.....I'-'-'-........:JI---L...1..I....._.,_i_..._Iu.:.,_.I"--'--'--'----'---:..w....L,....L...C------+---+-------'
100 10 1 0.1 0,01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 5 31 12 100 33 9 

C,.PL Di::n Dr:nX LL c..D~n D1n 
0 3.820411.9080 1.5043 0.1970 0.0851 0.12 44.890.1197 

Material Description AASHTOuses 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 10.6 

CP05-EAARS-CB-0272o Source of Sample: CB-0176 Depth: 18.5' Sample Number: 6 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes. FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
C . . C 

.5 .5 .Ei .s.s .s; 
"' (")(\j,- ~~M 

100 I I I ~ II I I ii I I I I II 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I I

S01-+--+--+-----rl---++tr-t-+-+-+-+--r\l-h--r---tM,-+-+-+-+.-1+-+--"1------++r1--++-+-,+I-+-~I-+--l~l+++,-+-1--+---+---+---++-1H-+---+-1-+-+----1 

I I I I I I I I I I I I I I 
i I I I I I I I I I I I i I

B01-+--+--+-------rl--!-++-1I-+-+-+-I+-I-11,1--1+ilc++-+-+.-1+--+-1------++,-l1-+++--,+I-+--1+--1-1+-1+-1+-1-f-+----+---+---++-1H-+---+-1-+--+----1 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I II

?0i--+-----+---t--1--++-+-+-I+--+--+-l--+-l-;;:,.......__-1-+1++-+--+--+---+--t------,>-------+-+-+-+-+--+--+-I--+-l--+--1--+-I++-+-I-+--+---+-----,>-----+----+++++-+--+-+---+-----+ 

I I I 111 7' : : I I I I I 
I I I I I I ' I I I I I I Ia::: 

w 501-+--+----+---1--++++I+,---+-l-+-1--+-I--,-I-+l+-N-~+-+-l-+--t-1-----++-+I-H-+-+-I-+-l-+--1--+I-H-t-1+-+--+--1---t-----++H-+-+--+-+---+----1 
z 

I I I I I I I ~!l._ I I I I I Iu:: 
1- so1-+--+----+--~I--++++I+-+--+l-+-1-1'-I--'-I-+l++++-+-~--t-.i-1------++-+I-H-+-+-I-+-l-+---'-1---+I-H-+I+-+--+--1---t----+++++-+---+--+---+-----1z I I I I I I I I ""'~ I I I I I Iw 
(.) I I 11111 I ~I I 1111a::: 
w 4of-+-+--+-'-l---l+JLtl+-+---+'-I~I-Pl-'-1-fllH--+t-11-1+-t-\----l--+'-;H~~..::;,,,,-0-.1;;[---!---1+-'-I--'HI-f-!l++--+--+-+--f---++-H--+-t-1f----+-~---1a.. I I I I I I I I I 1 r'tJ I I I 

I I I I I I I I I I I 1, I I I 
30 1-+--+--+------'-l--!+--l'-ll-+-+-l'-'-+-l--'--I---+'ll_._lc++--1-1'-ll+-+-1-----++cl1-++--+-41-+_,_l__.,___l4-++'ll+-+--~-+--+------++H-+-+--,1-+-+----l 

I I I 11 11 I I I I 1 111 1I I I I I I I I I I I 1 

20 1---+---+----+-~l--1-H'-tl-+-+_,_,____,_l~I_.,..ll_'---t',IIIH-t-+-l'-ll-t---;_+----1--P-IH-t---+--'+l--+-~l-.._'+++'ll++-+-+---+---+---++-+-+-+-+-f--+-----+----1 
I I I 11 11 I I I I I:~ I 
I I I I I I I I I I I I I I 

10 1---+---+----+-~l--1-+--t+-tl-+-+_,--+-l~I-l'll_'-t',IH-~t----t'-ll+--;-+----+-+'-l<-+-+--+--41-+-~1-+-..__,,.1,.......l++-+-+---+---+----++-+-+-+-+->-+----+----1 

I I I I I I I I I I I I ~ ,;. 
I I I I I I I I I I I I I I 

0 ~-------1----,-,,.,,...._.I-----~+--1~1~'--'""'11.........._1~-+----1,-u-l~~I-~1_.__~I---='"""!~1~.......__._......,____,,,.....,..,.................._........,___._.....,,..,,,,,...,. 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 15 7 70 31 33 7 

PL C,..,LL Dan Di::n D'tn CulX 
0 22.4677 7.5320 3.5705 0.12560.1851 0.1081 0.04 69.67 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 14.5 

CP05-EAARS-CB-0272o Source of Sample: CB-0176 Depth: 23.5' Sample Number: 7 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
.5 .5 .5~ _5.E c~ o ooo o g~g 
U) MN~::\:~~ i • ~iji iii~ 

100 rrTT:17TTJ,111!T1 ,~·1;~:)1 nif?~R:::::--~~~ll~n1 T!T1 : 1~ 1ITT11 rnTTT-1nTTnT--r-1 
I I I I I I I I 1 "ir--,..~ I I I 
I I I I I I I I I I '1 I I I 

go1-1------+-----1----~I--+H-1-++--1---1,,-ll-1---,-l---1,-.-II~l-1TH-++--1,-il+-1---,f--------++r+-+--+-+-l.+--+-,1l1-+-~l--n++lr+-+-+--+--+--1---+++-++-+-+-+--1-----1 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

B01-+--+--+--,-I--+H;-t-1+-+-*l-+-1--+.-I--,-I---t;l+++++-l+-1-t----+t;tl-+-+-+.+--1-+-l;t---.--1---+I+++I+-+-+-1-t----+++++-+--t----1r-t----1 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

7o1-1----+--+--c-l--+H+I+-+--h-l-+-1-l-l---,-1---t;l+t+++-l+-lc--t----+Hl-+-t-+-+I-+-1-1--,--1--+I+++I+-+-+-lc--t----+-+++++-+-t--t----1 

I I I I I I I I I I I I I I 
so1-1------1-----1---'-l-+H+I+-+-+l-+-1---+---I--'-l-+l+++-++-l+-1f------f-------+-Hl-++-+-+I-+-l-++-'--1-+I-H-+I+-+-+-f------,---++++-++-+-t--,---------1

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

so1-1------1-----1-----'--I-++++-I+-+-+l-+-1---+---I__,__I-+l+++--f--+!.-l+-1f------1---++'-+l-++-+--+-I-+-l-+--'l-'---1---'+I-H-+I++-+-f------,------++++++--+--1--+---------1 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

40 1-+-+--+-~l----1ctfil-t-t-+-1+-I-rl~~I---t-lH--t-+-+-l+-1-t-----t--t'"IH-t--t-'tl--t-~I---t--1i--lTt--rlr-1-t-t-----i---i-----H--H-t---t-t--t---i-----i 
I I I I I I I I I I I > I I 
I I I I I I I I I I I I I 

30 1-+--+--+-~l+Hll+-+-'l-f--+-'-l-+-I~I--t'll++++-+--t--t---tr---+t'-tl+-+-t-'-j--jl~l--t--4-4-1tt-+-t-l-t-t--+--i----tt-t---t--t---t-t--i---i---------1 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

20 1-+--+----t--~l-----t++'+II -++-P-+-'-+'ll_'----HIII-H-t--t'--i-------t-t----t-r1lrt--t----t-'-tl --t-~I+-~ll-'I-Hf,1t-t-t--t-----,--i----tt-1rt--t--t-t--t---t---i 

: : : : : : : : : : : : \: : 
101-+--+----+--~l-----t++'+:l-++-P-+-'-+'ll_'----HIII-H-t--t'-l-i-------t_r---t-t'111rt--t--+--t-l--t-~l+-~l7~'-t-H-'llt-t-t--t-----,--i----tt-trt--t--t-t--t---t----i 

I I I I I I I I I I I I 1\1 
I I I I I I I I I I I I I r,- I 

0'-'--'----'-~1___,.,~1...._.__.._1.........l-l_~l~l..._._......._1____._~___,~1~----'-1__._~1~~1~1~1~,~~-~~,.,....._~~~-----:c-:--:-:' 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
%Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 2 91 5 

LL PL Di::n Di:.n D~n Drn 
0.2233 0.1798 0.1661 0.1400 0.1180 0.1085 1.01 1.66 

Material Description uses AASHTO 

o Poorly graded sand SP 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0176 Depth: 28.5' Sample Number: 8 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
oMoisture Content% 29.2 

CP05-EAARS-CB-0272 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 

100 

, · ..5 ·C C:·5 8~8 
~ ~~~-=i~~; ; ~~ii;;~
I II ~-1_,.l-,,,-,...,...,.~l,-,--,--,--~~1~1.,.......,~1-,-~1-,,,1.,..,...1..,..,,.-,--,--,--.,.....,..,-,-~-,.--.--~ 

I I I I ~ I I I I I I I I I 
I I I I ii\ I I I I I I I I I 

9o1-t--+---+-,--l+-Hr1H-+--fr-+--,--+,-l--\-\...,..l---h+-li-H--t.-+--+--+--+1.+-Hl-+---,;l1--+-~I+-,l~ll--l-h-+l--+--1--+-+--+---++++-+--+--+-+--4----1 

! I I I I ii I I I I I I 
I I I I I I I I I I I I

B0i-t--r---t-.-1---tt-mli-r----r-t;-1-t-,-1-t.1--;'lt-t;H\IH-t--t.l--t--t---t-----+-t.t-1H-t-,-lt--t---.---1-+-l,--------.lt-++.-1-+-+-+-+--+-----+++++-+---t--t---t----1 

I I I I I I I I I I I I I 
I I I I I I ~ I I I I I I

?0i-t---t--+---,---1-t-H:l++-rt:-1-+-l-t;-I--,--I-+IM---t--i--r.-1+-+----t-c-1-I++-t--,l+-+.....,.l-+-...,...1--+It-+.-1-+-+-+-+--11----+t-t-++-+--+-11---1-------1 

I I I I I I I I I I I I I 
I I I I I I I l\,1 I I I I I

S01-+--+--+---,-l-t-H:l++-r+--l-+-l-+-I-I-+lt++++s-~+-+-----+c-1-l++-t--,l+-+----'-1-+---'--1-+1t-t-++-+-+-+-1----+t-t-++-+-+-1---+-------1 

I I I I I 11 11'---.~ I I I I I 
so1-1---t---t--!.......I--++-+'-IH-+-E-1+-'-I-+'-l----'-1-----8-1r++-+.l-t---t---1;:i.......--"~:+-I+-H--'-11---+---'-l-+--!.......I_,l+++'-l++-+-+---+--------++++++--+----t---11----1

I I I I I I I I .., I I I I 
I I I I I I I I I ~, I I I I 

40 1--+--+---+--'-I--+H'l++-\-!'-l--+-'-1--1'-I--'-I -l'l++++-¥-l+-+--1---+!-4-I ++--l--'-~.J---l-'l-1---'-l--'+-I++'-+-I+-+--+-1~!-------+++++-+--+-!------+-------1 
I I I I I I I I I I\ I I I I 
I I I I I I I I I I I I I I 

30 1-t--+--t-~l+-t--l'--lt-t-+--+l'--+-1,__,._1~1--+l"+-+-+1--t--t'---t---t---,-------He+-I--1...__....,-'-1_,_~ll_lif-+-+-+-+---+-----+-++-+-+-+---+---,1---1-------1 
I I I I I I I I I I i I I I 
I I I I I I I I I I l\ I I I 

20 1--+--+--+-~l-----++-+'"+I-+-+-+l--+-l-'-+'-l_l'--t'-!ll--++-r-1"-+-+-----,1--------++-<l--+-+--+--41-+-_,__I-+'~._~114-++'ll+-+-!-+--+-----+-----++-H--+-+--+--+---+----< 
I I I I I I I I I I I )s I I 

10t-t--+----t-~:------i-t-tt:---t-t----tl-11-t-~11f:_:'--1'11:--++-t-----1'""-I+-+____,1---------i,-,,:-+-++--'+:--+-_,__:+-'-:1\ +-:4++'1:+-+-r-t--+----t----+-+-H--+-+--+--+---+-------1 
I I I I I I I I I I I I t~I 
I I I I I I I I I I I I 11 l'T 

0 ~----~I--1~-1~I~1_1--,.;,I~~I~-~____.,.....I........,..........I ..............1 ...._._I _,1..___..1___._....,.___.._---'-___,,....,,_._...._..___.__._....__...-,-,~ 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 4 37 6 12 36 5 

LL PL D~n Di.n D".tn c,.. c.. 
13.3245 5.1638 1.1584 0.2854 0.1436 0.1202 0.13 42.96 

Material Description uses AASHTO 

o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0176 Depth: 33.5' Sample Number: 9 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 15.6 CP05-

EAARS-CB-0272 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 

.5 
U) 

100 

I i ! i' I, 1 i I I I I I i I 'I 
i ! ! 

i l 
I 

\1!111 'l· 11111·~::1111:·1111 :11 I I I I I!,! I i 1[ 

I' I I I I ii I I! I I I I I I I I I I I 
go1-+--+--1-~!----:i-'-lr+1: -l-+l-1,-:+-,-:-+-1~:,......._,1:+.-,+-i-h-,:-'-I---'-l---!----+-+,-i:-+-++...+:--+-~11 +-~!~:c!++,:+-1--t--+-i!-+---+---+!++-+-++!l-lli--+----+--1 

80 1----+--+---+-~'-++i+.-1++-1;-+.-i-+-i-+---1----,-!-Y-11+-H'tr-'h-1+-1
1 -+i-,--------"H-,l++--11-+-!+--+~l-+----,-'---,-It++,-1H-,,--,--t-~--'H-t-1---"-',-t--+--+-1i --1 

I I ! 1.· I I I I 11 : :' I : i i I I I I I I I ' i i ! ! 
, 1 1 1 1 1 1 , 1 'I 1 ~I I 1 1 1 1 , 1 , , I 1, 1 1 

' i i I ; I I I ! I I Ii\. i 11 I I I I I 1 ! II ! 
70 ! I 

I I i I I I I I I I'' ' I I ' ; I I I I I I ' 
! !I "_,,I II ll[!j !'1'li !I I! I l1 i I I !1

1 

i i I ) II i I ; I I 11: ! i l ! t; : ! I i I I I ' I i601----+--+--+----'--+++.-+-t-+-+---"f--'-+---tt+t-+-t--+--+---,-___.,.._-H-+-H-+-+--i----,-+----ctt-!-t-+-t--+--+--+----++++-t-+--,--,---,-----1
i i i I i ;1 I I I ' ! i i I: I I I '\.i I i I I I I I i ! ! ! ii II II 

I I 

I 11· I l I I I i I I I 11 i i I ,~ ' I i I I I I I 

so1----+-~!i--+-!-':-++:!+.-·+-+-.:..--:-l'-i-+-!-1!----'i--++i!+l+-ii-1h-.:+-i-+!-+-'i__i4~1~~.,-1~f-':h-i+--+-'i-+--'i----'i+++'-!t-+-t--+-1-i1-+---+-+i1++-1,_t-,:_,_i-!r--+-----i 

40l-l---l----i--':-++1-l'-1+-i-h-!-!'-1--f-'1---+'-l--'1-JJ+I++-r-1'-i+--+-+-,I,--H-!:,+-Hf-+-1._T.J-\--4-'l-+--'l---'i+++'-l+-i-t--+-:~,-+-i---++++-t-+-+-f---+------t 

II I , I I I I I II 
1 1 II ,1 I I I , II 

301-1---1----l--'---I-J.-l'-l+-i-lt--+-1-+-1----+'-1--'1-!ilil+-'-t-+--l---'-'---1-11.\-t-+-'-4--+-'-0,(--l-_,l___.1+++'-ll+-i-+-+--+---'----++++-t-+-+-'--+i---l 

I
20 I I 

i ! 
10 , 

! 

i 
O i 

%+3" 

0.0 

LL 

I 
I 
I 
II , 

PL 

! II11 ! I 1 11 I! I i I I 1,1 ! ! I I I ( 
I I I I I 1 '11 '1 

111 ! I I I \i I I I: ! 
I I i I I II I I I I I I I I Il : : 11: : i: I i J , [ : : : q-4:+l-4-:++-+-+--+-:---'--+!++-+-+-I-'---ii-+-----1I I 
I I 
i 

100 

j I I 11 I 11! i' I I I I :\1 I j ! !
I j I I ii : :1 \ l ' i, 1 _-J.!-,J-1H-+-+:-"1f-+--1-!-Jie-._J_.1-•~1.-'l·-++Yi-+-+-'--+---'i'----ll--'-!H-t-+:-+---+--+--!--t 

; I I '1, Ii iii i : , i I I I, I i I Iii ,, , ii : 1 1 

I i I Ii i1 : Iii i I i i : i1 ! ii i I I ! ii I 11 I : ! i I! : I i I 
10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines 

Coarse I Fine Coarse: Medium I Fine Silt Clay 

o.o I 24.9 11.1 23.6 ! 35.8 4.6 

o~n D~n c,,. 
7.3567 1.3892 0.7137 0.2365 0.1360 0.1179 0.34 11.78 

Material Description uses AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/0#6 

o Source of Sample: CB 176 Depth: 58.5'-60.0 Sample Number: CB 176 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 21.4 CP0S­

EAARS-CB-0272 

Figure 

Tested By: ~M~M=a=zo~------- Checked By: _M~B_r_o_w_n________ 



Particle Size Distribution Report 
.E ...5 c:.S c::·5 0 coo 

~--..;;.'°-~;.,-!:~~-~~; ~ ~ ~ : ; ~ ~ j i ; ; ~ 
100 : 1: 1: ) I : 1: 1: I : : : : 1: 

I I I 1\ I I I I I I I I I I 
901-+---+--+--.l----t-Hrlll --+-+-tr-+.-ttrll-lr-+.il-++-t--trll +--t-----1---+-1r1l-+-+--+-,-t-l -+-,-1+--lr---.lt+-h-lt-t-1-+--+---+----t+-t-++--t-+-+--+----i 

: : : : ~ : : : : : : : : : 
B0I-+--+---+-~,-++-+,+-+-J---+.-l-+--1-+.-\l'x--.-'-+.,+++-+-+-1-1--1-----1--+hl,++-+-+-I-+--,-+--~,-,++.+I+-+--1--1-f-----++++-+-+--+-lf---f---------t 

I I I I I I I I I I I I I I 
I I I I I ' I I I I I I I I

701-+--+-----+----++-H-1--+-+-+-+-~1-H-+-1-+--+-f-----+++-+++-+--+----+--'---'++++-+--1-+--+---+---+-H-+-+--+-+-+--+---l 
I I I I I I' I I I I I I I 
I I I I I I , I I I I I I I 
I I I I I I I Ill I I I I I I Ia:: 601-+--+-----+----'----++-H-1--l---l-+-+--+~+-+-+--+-f------l++-+-+-+-+--+----+--'---++++-+--l--l--+---1----1--1.Jl-++-+-l-+---+----lw I I I I I I I \.1 I I I I I Iz 
I I I I I I 1 1,ll.. I I I I I ILL 1

1- SOt-+-+----+-~l-----1-+-HI-++-+--1+--1-+1-~I++-++-+-+-il'-1r-t-+-----++lt-+-+--+-'+l--+-~I-~I-+ii+l+-+-r-t----+--+---++-t-+-+-t--t--+---t------1z I I I I I I I ii\ I I I I I Iw 
(.)
a:: 1w 401-+--+--+---'-:--t-1-r:4-t-;----+'-:---t--:-+--:~:-+:+++-+-r--:-1--1~-"'")__: -++--+---4-1--+-:-+--~:_:-t++-:+-+--1--1-f-----+++++-+--+-f---t----J 
a. I I I I I I I I "\_ 1 I I I I I1I I I I I I I I '\ I I I I I 

I II I I I II ~ I I I I ,II301-+--+---!-_,__-t+f'+-+-+-tL---!---'------t'-'--t',+-l---t--+'-+--+-f----+-LH--+-+-4-+-'--+-'---'4-H-'++-l-+--+--+------+H-+-+--+-+-+---+------1 
I I I I I I I I I', I I I I I 
I I I I I I I I I ''.J I I I I 

Z01-+--+---+-----'-l----+-H411-++--l'--+-'-------+'11_'--t',1-++-+--+'-,1+--+-f------++'-ll1-+++\--'-+"'-.-"-+---'-I+-'--------"!!4-H--'ll+-+-1-+--+---+---++-1-+++-+--+---+------1 
I I I I I I I I I I r"rs I I I 
I I I 11 11 I I 1 l'-:"'--1 I 1~ 11 1 

'("-,:--~~1-1---+--+-f----+++-+-++-+--+--+-------110 1-+--+---+-----'-l----++-+411-+-+--l'---+---'--+'11_'--l',II-H-+--+'-;1-1--1-f------++'-IIH-++--'-+-+---'-+-'-
I I I I I I II I I I I I I i 
I I I I I I I I I I I I I I I I 

0 L.....C..._,___..____._I__........c.1-'-'--"-I-'--'-I__..11___1 ...._I.................._II........i-'-------'.J.l.lJ...J....I.........._.I---'--'-I-'--'--I_ILU.J.ll.i....J....'--'-_,__ ......... _ .........'-'---'-_._.---'-__._~.,...,. 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 16 31 12 12 100 19 

C,..LL PL c..D~n D~n D~n 
0 80.8219.4681 6.7137 3.8994 1.210.8206 0.1921 0.0831 

Material Description AASHTOuses 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 24.3 CP05-

EAARS-CB-0275o Source of Sample: CB-0179 Depth: 5.5' Sample Number: 5 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 



c:: 
w z 
LL 
1-z 
LU 
(.)
c:: 
w 
a. 

0 

X 
0 

100 

.E 
"' 

Particle Size Distribution Report 
C: . C .5

.E -~ i .E .s ·- co 
CW'>N~ ~~r5 

I 11 I 'I\, I I I I I I I II 
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I I I I ~ I I I I I I I I I 

9ol-l--+--+-~I-----H-lrHf-+-h--+-r-h-1~,~!l----l-rt-H-+--h-l--l--l----l+rf-11++--lhl+--+~1-+-~,~,l++r!,--+-+-+-+--+-----++++++--1--1---11------l 

I I I I I ~I I I I I I I I 
I I I I I I ~ I I I I I I I

S0i---+-+--+---.-1--t'""t-irll---t-t-+-1-t--.--1-1,l,--,....lf.'li.+'++-+.-I+-1-1------++.--IH-t-+---+I-+-.,.-I+-l,----,l+++rl-t-t-1-+--+--+---++-H-t--+-+-+--+---1 

I I I I I I I\ I I I I I I I 
I I I I I I I ~ I I I I I I I?01-+---+--+-----,--l-+H,+-+--t-t:-1-+--l-+-l---:-I--+,H+--~+-t--t--+H-1-H--t--,1+-t--.-,-+--,---,-+IH-l++--+-+--+---+---+H+-+--+-t--t--t---1 

I I I I I I I Ir\ I I I I I I 
I I I I I I I I '\.. I I I I I I601-l--+--t----'--+t-H-+-+-+-+---+-c....+i-H-l-+-+-+-"l<-l---+-+++++--+-+-'--~~+-++-H-j-l---+--+----+-H--+++-+-+--+---l 

: : : : : : : :I i~ : : : : : : 

501-l--+--+---'---I-+H,++---+-+-l---+-'-1-1-1--'-I-l'IH+-+-+'--+-+----+1-'\.~H-'-H---1--'l+-+-'-l--+----'-l-+IH-'-1--1+-4--+--l-!----+-+++++--+--!--l----------l 

I I I I I I I I ' I I I I I I 
I I I I I I I I ,, I I I I I 

40 1-----+---+---+-~I------++-+-lt-+---+-+-1+--'--+-11~1-++-lt-++--+-l.............____,f--------1-f'+l+-'~lk---l--'-lt--+-~l-+--~I~'-'--+-+-+-+-+-----+++-+-+--+---+--i----,f-----f 
I I I I I I I I I I'\ I I I I I 
I I I I I I I I I ~\. I I I I 

30 1-----+---+---+-~l-111--t-+-+--+---'--+'-11~1_..l_l-+-+--+--i----,f-----+,l-4-I+-+-<f-'-l+-'\.~l-+--~ll+-++'--11--+-+-+-+-+---t++-+-+--+---+--i-f-----f 
I I I I I I I I I I~ I I I 
I I I I I I I I I I l'i\,1 I I 

20 1-t---+--+-~l----+--H'i-ll---j---1--tl'-t-1~1-fl-'-P-tlll-t--t-1---r-+-+--t-----++'il-++-+-'+I-+--+I._,_n..,.1tt-+'-1-H-1-+--+--+---t+i1-++-+-+-+--+---t 
I I I I I I I I I I I I\ ~,1. 

I I I I I I I I I I I I I I 
10i-+--+--+-~l--t--H'i-ll---j-1--tl'-t-1~11_1'-P-tll-t--t-1---r--t--t--t-----++'il-++-+-'+I---+--+l_l'------'l+H-'I-H-c-+--+--t---++-1-++---+--+-+--+---t 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 ......._________1_,_,I~~l----l~ll_l__.,..,,.11......,........_...._._.._ __......1........._.........._I_..__-'-I__.__._I--,;l........_1-'-........._-'----'--....,...'-'-'-~--'----'-.....,.....,,...,....,. 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 8 23 11 23 18 17 

LL PL D~n Di::n D~n c~ c.. 
12.3808 2.3590 1.1147 0.3071 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0179 Depth: 7.5' Sample Number: 3 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 25.0 CP05-

EAARS-CB-0275 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
C: • C: • C: 0 0 0

.E .E .E ~ C ·- 0 0 0 0 0 0 .... 0C •- ·- 00 
co .., N ,- ; ~ ~ ?!i ; • ~ ; ; i • • ~ 100 I II ~1: I I II I I I I 
I I I I I I I I I I I I 
I I I I ~ I I I I I I I I I

90 I II II I I I II I I I I I 
I I I I I I I I I I I I I I 

80 
I I I I I I I I I I I I I I 
I I I I I ~: I I I I I I 
I I I I I I I I I I I I 

70 
I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I ' I I I I I I I 

0:: 60 I I I I I I I 'I\ I I I I I I I. 
w I I I I I I I t, I I I I I Iz 
u:: I I I I I I I 

~ 
I I I I I I 

I- 50 I I I I I I I I I I I I I I z I I I I I I I I "": I I I I Iw 
(..) I I I I I I I I I I I I I
0:: w 40 I I I I I I I I ~ I I I I I 
a. I I I I I I I I ' I I I I I 

I I I I I I I I I ' '- I I I I I 
30 I II II I I I II II ~ I I I II 

I I I I I I I I I 11' ~ I I I 
I I I I I I I I I I ~ I 

20 I II I I I II II I I II 
I I I I I I I I I I I I I rr 
I I I I I I I I I I I I I I 

10 I II II I I I II II I I I I II 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I II II I I I I I II I I I I I 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 9 32 9 20 11 19 

X LL PL Dsu:: Dan Da::n D'ln D1~ D1n C,- c.. 
0 15.8645 5.1109 1.9488 0.4078 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content % 17. 7 CP05-

o Source of Sample: CB-0179 Depth: 13.5' Sample Number: 4 EAARS-CB-0275 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
C: . . C: 

. C C: ·-.5 .5 .5 ~ .5 ~ i ~ <D M N ~ 

100 II I I I I I: : : T'~ : I I I I I I I 
I I I I li'\J I I I I I I I

go1---+----+--+--~l--+Hr+-+-+--h-l--+-,-l--tr--+l\--hH-++--tr-l-+--+--1---+h-tl+-+--+-----lrl---+-.-l-+--~l-,-+++llrl-l-l+-+--+--+----+++-++-+-+-+--t-----t 

I I I I I I' I I I I I I I I 
I I I I I I l I I I I I I I

B01-+--+--+--~l-----++HI-+---+-+-I-+---,-I4 1-~I+"l~-1+--1-1------++.-,l-++---1---,J-I-+-~I-+--cl-l+++,-IH-J-+---+--+---+++-+++--+-+----+----1 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

7o1-+-+--+----,-l-----++HI-++-+-I+-:-I-t.1-,---1*11+-t\1t--i--1+---t-f------+-t:-11-++-+-+I--+-,--I+-l,---,l+++-l+-H1--t--+--+----+-H1-++--1-t---+-+----t 

I I I I I I I \ 1 I I I I I I1I I I I I I I I I I I I Ic:: 
w B0t---+--+---+--~1---++++I+-+--+l--+--,-1+1-1,----Hl++--i-;~-I+--+---,----++--tl-+-+-+--+I--+--,-I+-1-ltt+-IH--t-+---+----+----tt-t-+-+-+-+--+----+-----i 
z 

I I I I I I I 11, I I I I I Iu:: 
1- S01---+--+---+----'l-+-++-l!--+--'f--+-l-+-l-----+-l___,_I-H-I+Hl--+--1~'--+--+-----++I-H--t-+-lt--t____,_1--+--_,_l_l+HI--+--+--+---+---+-------++H--+-+--t--t------t-----1z I I I I I I I I \ I I I I I Iw 
(.) I I I I I I I 1 \ 1 I I I I Ic:: 1 1 w 40 1---+--+---+---'-l---++++I+-+--+l'-----+-_,__I--+'l_l'-----l'-ll++--+---+-+----+~1------++'+++-+-'+-l-+-_,__I+---'l'---'l+++'-IH--t-+---+--+---+++-+++--+-+----+----1 a. I I I 11 11 1 ''II I I I I I1I I I I I I I I I I I I 

I II I I I II I I I I I301-t--+---t----'---tt-t'-Hr't--t'-t--'---P----'--tt-t--t-t-t'-t-----t----t--~tt-i-+-t--t--'--f---L---'-l+t'1-t-t---t--+--+----t-t-t-t-t----t-t--t---1----i 
I I I I I I I I r!oo""i-- I I I I I 
I I I I I I I I I K,~ I I I 

201-+--+---l---'-l_+-++-ll--+-'l-+l!-+-l--l'-1__,_1-H-l!++-f-t'-+----+-+----H--'l+-H-+-l+--+~~f---Ll---'-ll+t-Lfl-+--l-+---+---+----++-H--t-+--t--t---,,-------------t 
I I I I I I I I I I I ~I I 
I I I I I I I I I I I I I 

10 1---+--+--+---'-l-+-++-l--+-'1-+ll-+-l--+'--l__,_l_l'+ll++-1--+--'+-+-+----H--'il+-H-+-l+--+_,_l-+---'-l_~l+tLfl-+--+-1----t---t----+++-H-+--+--+-,-------------t 
I I I I I I I I I I I It .. 1 
I I I I I I I I I I I I I 1 

0 L.....'-..-+--+--...:.1_........_1'---'-'...._.....I........__.1--"-'__.l-=1-'-'-'-"'-I..__._..__.....! l......._.........__.1.__._,_1__.__,_I___..I~I-'---'--'---'--__,,_._......._......,_........_"--,:,--=-=-:' 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 4 38 20 13 20 50 

C,.Di::nPL D'lnLL c..Di.n OrnlX 
0 41.1410.2470 5.0457 3.6562 1.0304 0.12260.1554 1.72 

Material Description AASHTOuses 
o Well graded sand with gravel SW 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 14.2 CP05-

EAARS-CB-0275o Source of Sample: CB-0179 Depth: 23.5' Sample Number: 6 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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C: .5.5 C: .5 ·- ., 
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70i-+--+----+--,-:-+r+:++-r+.-:-t--:-+-:-+-~I-+:H-1-+-+.-:+--+---+---+H-:++-r:+--+.....,.:--+--,-:--+:-:+-+--t--1-1-----++++++--t--11----t-----1 

0:: soi-+--+----+--'-\--+i+l++-+-+-l-+--1--+-I--'-I-+M++-+-1+--+---+---+r+I++-+-l+-+-"l--+--'-1--+I+++I+-+--t--1-1------++++++---1-1----t-----1
UJ I I I I I I I I'"' I I I I I I Iz 

I I I I I I I ~;).I"'-,..__ I I I I I Iu:: 
1- so1-r-t--t--'-I-+t-rl++-i-+l-+-'-1--+-I--'-I+IH++-+--1+-+---+,)..._-"""'..,.+1-'tl++-+-1+--+--'l--+-_,_l-'+I++'+I+-+-+-11--t---+t-t-1-++-+-t--t----1z I I I I I I I I ...,. \. I I I I I 

I I I I I I I I I r--r-,.fc I I I I 
UJ 

~ 
UJ 40 1-t--+--+-~l---,+-+41-+-+-+--1-+-"-I-+l_lc......+tl--+-t-+-+-1+-->---,---++-<l--+-t---+--'+l'-~-1-+-~I~1-1+--+-i--t--+----+---++-H-+--+-+---+---+-----<a. : : : : : : : : : : i : : : 

30 ,_...._-+---+-~l+H"-lt-t-+_,l~l~ll~l-11"++-t-i...,_....ll-+---+~1-------+-t-4-I+-+-l-'l+--+~l_,._~ll+-H-'-IIH-+-+-+--+----1+++..+-..+--+---,1----1-----1 
I I I 11 11 I I I I ~I 1 1
I I I I I I I I I I I 

20 1-+--+--+-~1---,+-+41-+--+-+l---+-l-'-+'ll_lc......+tli-++-t-+'-+--i----,1------++'-<l--+-t---+-41---+-~I__,_,_.J--14-H-'l+--+-i-+--+--+---++-i-+-+-+-+--+---+-----< 

I I I II II I I I IN
1 1 

I 
I I I I I I I I I I I I I 

10 ,-t---t--t-~l---+-H'T:1-t-'r-tl----t-l->--t'll_l'-t+t!I-H-t-t'-+-t-1----t+',il--+-1---+-'+l--+-~I-+-'---f'lrl-+'l++-t-t---t--t----H-1-++-t-t--+--+----1 

I I I I I I I I I I I I ) ~1 · 

I I I I I I I I I I I I I I 
0 ~--~'~c:-"--1____I ~'~'-~I~ll~-~-~-=IIH-+--+-41-----~'....._.........,1....,1~1......_.........._.......__..___,,...,,..,.'-'-'-......_.__._____...,,....,,~ 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse Fine Coarse 
%Sand 

Medium Fine Silt 
% Fines 

Clay 
0 0 13 32 3 8 37 7 

[X D,:;nLL PL C,.,.Di:n D~n c.. 
18.4152 8.7349 1.3774 0.1906 0.1291 0.1081 0.04 80.82 

Material Description uses AASHTO 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 15. I CPO5-

o Source of Sample: CB-0179 Depth: 28.5' Sample Number: 7 EAARS-CB-0275 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 

http:r--r-,.fc
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Particle Size Distribution Report 
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I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I 
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I I I I I I I I I I I I I I 
I II II I I I II II I I I I I II 

I I I I I (~I I I I I I I I 
I I I I I I I I I I I ] I I 
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I~ 
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I I I II I I II I I I I I 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse ClayFine Coarse Medium Fine Silt 

0 90 0 1 83 7 

D,::nLL PL Dae D-=:n c..D-:i.n D1~X D10 Cr. 
0 0.2469 0.1969 0.1824 0.1541 1.920.1236 0.1027 1.17 

Material Description AASHTOuses 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 25 .2 CP05-

o Source of Sample: CB-0179 Depth: 33.5' Sample Number: 8 EAARS-CB-0275 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
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1 

.,...,.....,....:.,......,..,:--,-..,.:__,..:.,...,..,.,.:...,....,.-,-..,........-,---"T"T'"T".,...,.....T"""T'"-,---,---, 
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I I I I I ~U I I I I I I I 
I I I I I I IT~~ .. .., 1. I I I I I I 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 19 8 1 6 62 4 

LL PL D~n Dr::n D"tn D1n C,.. c.. 
20.3903 0.3211 0.2542 0.1906 0.1509 0.1325 0.85 2.42 

Material Description uses AASHTO 
o Poorly graded sand with gravel SP 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0179 Depth: 38.5' Sample Number: 9 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 20.9 CP05-

EAARS-CB-0275 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
%Sand 

Coarse Medium 
1 
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76 

Silt 
% Fines 

6 

Clay 

IX LL 
0 

o Poorly graded sand with silt and gravel 

PL Dsu::: 
6.4523 

Di::n 
0.2171 

Material Description 

Di::n 
0.2006 

D'2n 
0.1713 

Do: 
0.1460 

D1n 
0.1312 

c~ 
1.03 

uses 
SP-SM 

C,. 

1.65 

AASHTO 

Project No. 05-05-0013- Client: 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0179 

Black & Veatch 

Depth: 48.5' Sample Number: 11 

Remarks: 

oMoisture Content% 20.7 

EAARS-CB-0275 

CP05-

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 10 20 9 17 35 9 

LL PL Ot.:n D~n D-:tn Orn C,. Cu 
14.8821 1.7256 0.6803 0.2069 0.1204 0.0825 0.30 20.91 

Material Description uses AASHTO 

o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0179 Depth: 58.5' Sample Number: 13 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

oMoisture Content% 22.7 CP05-

EAARS-CB-0275 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse Fine Coarse 
%Sand 

Medium Fine Silt 
% Fines 

Clay 

0 4 25 14 15 35 7 

D,:;n c..PLLL D~n D-tn D10 
22.160.199.3797 2.4919 1.1159 0.2280 0.1457 0.1125 

Material Description uses AASHTO 

o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0179 

Black & Veatch 

Depth: 63.5' Sample Number: 14 

Remarks: 

a Moisture Content% 28.1 

EAARS-CB-0275 

CP05-

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine ClaySilt 

0 00 I 0 8 81 10 

:x LL PL DRc Detn C,.Den D~n D1~ D1n Cr 
0 0.22740.3171 0.2094 0.1504 2.620.1777 0.0868 1.60 

Material Description AASHTOuses 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0179 

Black & Veatch 

Depth: 73.5' Sample Number: 16 

Remarks: 

oMoisture Content% 22.3 

EAARS-CB-0275 

CP05-

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL· Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" 
Coarse MediumCoarse Fine Fine Silt I Clay 

0 0 24 19 30 16 110 

LL PL D~n Di-n D~n c..Drn c~X 
0 7.6741 2.2908 1.4926 0.5453 0.1619 

AASHTOMaterial Description uses 
SW-SMo Well graded sand with silt and gravel 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 20.0 CP05-

EAARS-CB-0275o Source of Sample: CB-0179 Depth: 83.5' Sample Number: 18 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 0 19 17 35 17 12 

X LL PL Dai: Dc:n Di:n D~n D1~ D1n Cr. Cu 
0 6.0425 1.7226 1.1603 0.4570 0.1355 

Material Description uses AASHTO 
o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content % 17. 7 CP05-

o Source of Sample: CB-0179 Depth: 93.5' Sample Number: 20 EAARS-CB-0275 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 3 38 16 18 13 12 

X LL PL DRS. D~n Ds.n D~n D1s D10 Cr c.. 
0 11.6913 4.8791 3.0291 0.6926 0.1158 

Material Description uses AASHTO 

o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 16.7 CP05-

o Source of Sample: CB-0180 Depth: 8.0' Sample Number: 3 EAARS-CB-0276 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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w 40 1------+--1---1-~I--++-+l'+-+-+--+-l-+-1--+'-~I--+l+++-+-+-1-+---",___---+.....T,--¼+--+-+-I-+-1-~I_I-I-+-+----+-1---+----------+-++-+-+--+---+-+---+-------1 
0.. I I I I I I I I I 1'~ I I I I I 

I I I I I I I I I ",l I I I I 
30 1-+--+--+--'-l-------+--+-+4'---+-+.......-'-+-l_,__I---+'----'--t'-lllt-++-+---+'--+----<-+-----+-1-'-l+-+-+_,__..,1\.~_,__l---i--+--14-H-'ll+-+--+--+--+--+---++--+-+--+--+-<-+---+-----1 

I I I I I I I I I I !Yi 1 I I
1

I I I I I I I I I I IT' I I 
20 1-t--+---+--'-l-------+---t-N---t-t----t-------t-l_,__I__-'-----j'-lllt-t-t--i--r-t--1-t-----+-rlt-++---t-tl----+-_,__I-+-~~·-'tt-1'11-+-+-+-+-+---+---+-++-++--+-,-+-+---t 

I I I I I I I I I I I 1\..1 I 
I I I I I I I I I I I I ~~""~ 

10 1-t--+---+--'-l--t---t-NII---t-t----t-------t-1_,__1-t"li--'--+'-lilt-t-t--i--r-t--1~t-----+-rlt-++---t-tl----t-_,__l-+----...__l'tt-l'l~+-+--+---+--+---+---+-++-++--+-,-+-+---t 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0._.__..______,_1----,-;~l..........~l.........l~l-~l~ll....._._......__l_._.._.___.-l........__....l_..__,__l...._~l~......_II......_.........-+-______"-'"-'--'--''---'---'-~~ 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 7 32 207 210 13 

PL C,. C,.D~n Di::n D-:tnX LL 
0 14.6956 4.2654 1.4109 0.3341 0.1042 

Material Description uses AASHTO 
o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 24.8 CP0S­

EAARS-CB-0276o Source of Sample: CB-0180 Depth: 13.5' Sample Number: 5 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes. FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 

http:l\-+l;H-t---j---j;-l-t--1-t---+t.tl


Particle Size Distribution Report 

100 I I II Y"'-l_ II I I I I I 
I I I I I l"'I ~ I I I I I I I 
I I I I I I I ~"''"\). I I I I I I 

9o1-+-t--+,,-t-Hr1+-+-1-trll---t-;lr-tr,----il-+rt++-l--fr,f"",j""""'-(;;:::--t-)...__--+trlH-t-+-rli--t,l-t-,l-,tl+trtil+-+-t--+---t---t+H-1---+-,r--t----,--l 

I I I I I I I I ---...,ll I I I I I 
I I I I I I I I T"'"'~~ I I I I so l-t--t--t---,1---t--t+rll--+-t--tr-1+-,I-t,1,---,---1+.I1-t+t-h-l+-t-l----+trl1-t-++'-,,,II._-+,\:.-,+---,1----,lt++,IH----1-t--t--t----+t--1-+++-+-t--+-----i 

I I I I I I I I I I j I I I 
I I I I I I I I I I I I I I 

7o1-1--+---+--I---+++-+-I+-+--+-1--+-1-+-I-l-+l+++-+-+-l-+--+_______,1----+--+-+I-+-+--+--+--I--+-l+-+--1---+I,-++-I+-+--+--+-1------++++--+--+--+---,1--+------< 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I Ier: 50t-t------+---+--,-l--t-+-HI-t-t----+-1+-,-I---+1,---,-1-tlH-t-+-+-1+-t-+---t+-IIH-+-+-+I-+--,-Ir-l,-,-l+++-lt-H,--+----+--+---t+-1H-+-+-+-+----+------tLU z 
I I I I I I I I I I I I I Iu::: 

1- SOt-t------+---+-~1--t-+-HI-+-+-+-I---t--'---1---+1,---~I-+IH-t-+-+-1+-t-+---t+-,IH-+-+-+I -+-~I -+t-'-1-'l+++-l-1----t-----1-1--+---+------++---H-+---+---+----+---+------tz I I I I I I I I I I I I I ILU 
(.) I I I I I I I I I I I I I Ier: 
LU 40 t-t------+---+----'-l--t-+-HI-+-+-+-I---t--'---1-ti,---~!+IH-t-+-+-1+-t-+----+-+'-IH-+~l-~..,___I-+-+'-I-'l+++-l-1----t-----1-1----+---+------++---H-+-+-+----+---+--1
0.. I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 
30 1----+---+-------+------'1_+-++'1+-+-'I-------P-ll----+--l'------+'-l~l-ll-++--t-----1"--ll+-t_+---l-t'll++-1-1---'l+--1___.l--+---,,.,,......---'-IH-+Yill---+----l--+-----+---+-------+++-H-----+-+--+-+-----1 

I I I I I I I I I I I \ I I 
I I I I I I I I I I I I I 

201----+---+-----t-----'l-+++'+-+-'l--l-'-!l--+--l'------+'-l~l-ll-++--t-----1"--l!+-t-+---l-t'll++-1-l---'l+--1-~l--+--___,_l_l---'-IH-+Ylll---+----l--+-----+---+-------+++-H-----+-+--+-+-----1 
I I I I I I I I I I I I~ I 
I I I I I I I I I I I 1 ! I 

1 

10t-t---+---------t----'l_tift-t---t--f-'1--+--l'--l'-1~1-t'tll--t-t---t----r-ll+-t_t--_l-t'II-H--1----t----'l+-t----'l-t-----'-----'N::!;!;l--t-t-t----t-t------H---t--H----1-t-----t---+---------j 

1 1 ~1 1 1 1 1 1 1 1 1 1 1 1Irr 
I I I I I I I I I I I I I I 

o._..__l......._...........1_,.,,...,.....1-"---'-......._1__._1'--"-1_,1~11..................1..........._..__~1"'-'--'..........1...........___.1__._~1___._1'-'--"-1....:....J_._--'-__,__............J..J.-J_,_.........._.____, 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 0 0 8 4 8 71 9 

PL C.,LL D~n D-:tn OrnIX 
0 0.9899 0.2050 0.1858 0.1511 0.1170 0.0946 1.18 2.17 

Material Description uses AASHTO 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 25.5 CP05-

o Source of Sample: CB-0180 Depth: 18.5' Sample Number: 6 EAARS-CB-0276 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 

100 I II II T-rr-r'" I I I I I I II 
I I I I I I I 1\1\ I I I I I I I 
I I I I I I I '-\ I I I I I I

go1-+--+----+---,-l---t+-trtll-++--tr-+~l---,lr--h-1-++f-l':"'l..,,..-+--t-----++rr+++-,-+---lt-;-1--l-,l----,-lt-t--rnlH-+---+---+--+---++-++-+-++-----+---+-------l 

I I I: I I I: I-~?-,.... : I I I I I 
I I I I I I I I I "~~ I I I I I

B01--+-t--+----,1---++r.t1-++--+-1+.-I---t.l-l,-ttl+t-t----t.-1+--+---t--+'t-.1.+,++.t-1-+-.--I+---,1----,1+++.-IH-t-+---+-----+----++-t-+++-+-+----+---J 

I I I I I I I I I ".J.. I I I I 
I I I I I I I I I \, I I I I

?0t-+--+---+--1-+++-lt-+-+-+--1-+-,-I_,_l~l---++-1H--+--+--1-+----t--<~--l+--+-<-1.....,,,-+--l-+--1-1+-++-+l-+-+---+-+--+-----++++--+-+---+-+-----------i-----< 

I I I I I I I I I 1 \ii 1 1 11 1 1 1I I I I I I I I I0:: 601--+--+--+-----++-+-+-+--+-+-+---+----H-+++---t-+-+--t--t---++-t-+---+--+--+-++--+----H-+-+-+-<--+---+--+-----+-H--++-+--+-----+-----+-----<
UJ I I I I I I I I I 1 t I I Iz 1I I I I I I I I I ~ I I Iu:: 
1- S01-+--+---t-~l--t+Hl-+-+-+-I-+--1-+1_1'--Hl-++t-t-1+--+--tr-----+-Hl--+++-+l------+-,I+-l~l+++-IH-7-----+----+--+---++-1--+++--+------+--+---fz I I I I I I I I I I 11, I I IUJ 
(.) I I I I I I I I I I I I I
0:: 
UJ 40 1--+--1--t-~l---t+Hl-+-+--t'--1-+--1-+l-'----1-t'il-++t-t'-1+--+--tr-----+-Hl--++-t---41------+-......I -1---l~l+++-l+-+-<1-+--+--+---H-1--+++--+-+--+---f a.. I I I I I I I I I I I I I I 

I I I I I I I I I 111 \ 1 1 11 1 1 1
30 1---+--+--+--'-l---t+++I-+-+--t'--+---'-1-+;I_--Hlll-++t-t'-+--+-r-----+-Hl--++-t--4------+--'----l-l-'------4-++'Hf--+--+-----+--t~---++++-+-+--+-+----+------l 

I I I I I I I I I I I ' I I I 
I I I I I I I I I I I I I I 

20 ---+--+--+--'-I----t-Hl4--t--1+---t"-----l'----t'-l---+l----t4-+-H---t'---,-+---+--+1-41+-+-+-'l-----'lrl'---+-..,._\.--------',1--t--l-L\1-+-+-+---+----+--++++-+--t-1-----+-------+------l 
I I I I I I I I I I I :\: I 
I I I I I I I I I 11 11 11 I ,! 

101---+--+--+--'-l---t+++II-+-+--t'--+-'---+11_1-----fYlll-++t-t'-+----+-f-------t-Hl--+++-+-+--"'---+------'---rl-+-+''+-+-1-+--+----+-----++f--++-+---+-+--+---1 
I I I I I I I I I I I I l I 
I I I I I I I il I I I I I r,-

o L....L..--'----'---'-1----'...1...1:...J.I_,__,_-'---I............. 1 1---'---__._---'-'-"1'--'-'-...J...J,.1.1---'--'-I--'--'-I.....Jl"-'--'-'l......_'---'-----'--'----'--'--'-'-'-..c.....---'---..J..-----'1__..l_'----1.....I --'--'--'-.......__I 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE -- mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 4 140 40 9 69 

O,:;:n O,:;:nPL C,,o~nLL 010IX 
0 1.4049 0.2599 0.2242 0.1758 0.1363 0.1099 1.08 2.36 

Material Description uses AASHTO 
SPo Poorly graded sand 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 24.6 

CP0S-EAARS-CB-0276o Source of Sample: CB-0180 Depth: 23.5' Sample Number: 7 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes. FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 

http:B01--+-t--+----,1---++r.t1
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Particle Size Distribution Report 
.E .E .E~ c:.E .E~ ..,. o ooo o g~~ 
U:, M Nsr- :;~ ~a° 1i: ; ~~;;ti;;_, 

1oo rr-r-,-....:1r-m11rrf-ir11-,-<1~'"-<;,:rr>----1~h"'!"'l'"-r-Olr'~~S=-;::;;::~n~um=--ri1h-i1T"i1,1miinn-,-,-,---,--,,-rn-,--r,--r--~ 
I I I I I I I I ~"'~i... I I I I I 
I I I I I I I I I ~ I I I I 

9o1--1--+--+--1--++1r+-++-1-r-+-,--1,l-,.....-1,,IIIH-+-+---h--ll+--+-----,---++..111+++-,fll.....+--,....-+1-1-7!--!--h-nl-+-l-+--+--+--+-1-1--++-+-+----+----+---1 

I I I I I I I I I I \I I I I 
I I I I I I I I I I ti I I I

ao~-+--+---,-1--++1.+1-+-1--+-I+-.I-+.1-.--1-1;il1++-+-+.-l+--+-----,f-----++,,11+++.+I-+½-+-sl-l+++,IH-1-+--+--+--+H-+++-+-+--+----1 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I?01-t--t--+------,-l---++HI-+-+-t-1+-I-+1-.,.....1+IH-+-+-+---1+-+-1----++ilr+-+-+--c+I-+--1I+-l~l+++-l+-Hr-1--+--t---+-H-+++-+-+--+--1 

I I I I I I I I I I I I I I 
60 1--1--+-----+---'-l---++HI-++-+-I+-I-+I__I +IH-+-+-+--1+--+-f-----++-li-+++-+I-+--'-I-t---l'-------'l+++-l-1-+---1--1--+--+---+-H-+++-+-+--+--1 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

50 1--1--+-----+---'-l--++HI-++-+-I+-I-+l-'--1+IH-+-+-+--1+--+-f----++-li-+++-+I-+--'-I~1--l'-----'l+++-l-1-+---1--1--+--+---!---1--<-+++-+-+--+---1 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

401--1--+-----+---'-l--++HI-++-+-I+--'--I-+l-'--1+IH-+-+-+-1+--l-f-----+-+'-11-++-f-41-+-.!....I~,_I_Jl-l-l-l-ll-l-+-1--1--+--+---!---1--<-+++-+-+--+--I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

30l-+-+--+--'l-t++'-ll++-l--¥----+---11'------t'-ll----"l--t4++---t----+'-ll+-1-+---1+ll4-H---+--'lt--!--'l-+-¥'1-----1.l1+-+1-l1H--i-+----+--+---1+++-+-+-+--+-f------l 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I 

201-+-+--+--'1-t++'-11++-1--¥-1---t-Jl'------t'-ll----"l--+4++---t----+'-11+-1-+---1+114-H---+---11+--!--'l-+-~'::if----J-11+-+1-l1H--i-+----l--+---l+++-+-+-+--+-f------l 

I I I I I I I I I I I !\I I 
I I I I I I I I I I I I I 

101-+-+--+-'1-t++'-ll++-\-------t"-'---+---11---+'-ll----"l--t411++---t----+'-11+-1-t---1+114-H---1-'lt--!-'l-+--'-l-}'-.IH-fJ-IH--i-+----l--+---l+++-+-+--+--+-f------l 

1 1 i 1 1 II 1 1 1 1 1 1 1 \I ~Lt 1' 

I I !1I I I I I I I I I I I i I I I 1· 

0L.....1..__,J_----'--'1----,,~11.1....1-l:........U.-"--'l_..u.,II__,:1~11-'--'-I"-"-I .J.......J-"---,-L-lc.w....J-'-l1..........,__,1-'--'1--,l,1'-'-'-'-1 ~-'--'---'--,,....:,.J..,.l...l-!-'-'---'-'----,,-.,,.,,...,l 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt I Clay 

0 0 0 I 7 86 6 

LL PL Dae D~n Den D-:tn D~n C,.. c.. 
0.2876 0.2060 0.1910 0.1627 0.1343 0.1126 1.14 1.83 

Material Description uses AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0180 Depth: 28.5' Sample Number: 8 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

a Moisture Content% 26.5 

CP05-EAARS-CB-0276 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 

100 I II /"'ir ~ 11 II I I I I II 
I I I I I I 11 J I I I I 
I I I I I I I I I 'ri-K I I I 

9o1-1--1--+-~1-+H,+1+-f-*11-+-r1--+i-11-.-1--lrt-+++--!r-11+--+-----1--+fTl-11++-h1c+---+-1r-+-....---1*1H-1,-1--!--+--+-+--+---++++++-+-+--+---1 

I I I I I I I I I I I' I I I 
I I I I I I I I I I I I I I

B01-+-+--+-~l--+HI-++-+.-I---+-I-tl-~I+.,IH-++----+--1+-+-1------+-HI-+++--+!-+--,-'I1+---,l_l-1-++-II-H-+--+--+--~-++---1-+--+--+--------1 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I

?0i--+---+---t--,-1--+t-t,-t-1++-t.l-t-,1-t,---1----,--1-+1+++++1+-+-----11---+H-I++-+-+-I---l--'cl-11--,-I-+I+++I+-+-~-1----++-1+++--+-+----+-------1 

I I I I I I I I I I I I I I 

60 t--+-+--+-----'-1---JH+-11-+-i--+-1+-'-I-+l'----.:._I+IH++---+--1+-+-f----+--HIH-++-'+I-+-'-I+1---l'--'l+++:-l++-1-+----+--+----++1-+++-+-+-+--1 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

501-+-+--+---'-l----j-++-JI-t-+-1-1-+-'--I-tl-~I-+!IH-++----+--1+-+-f-------+-HIH++--'+I--+--'--I+-ll'-------'l+++'-l+-l--l-+---+--l---++-f-++-1-----4--+--+---l 
I I I I I I I I I I I I I I 
I I I I I I I I I I I ) I I 

40 1-+-+--+---'-l----j+-t'-ll-++-1-I+-'-I-tl-~I+IH-+-i-rl+--+-1----------+-HIH+-f-'+I--+--'-I---+-l--'l+++'l+-+-1-+---+--+---++-H-1--+-l--+--+---l 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

301-+-l--+--'-l----j-+Hll-t-+-,l"-+1~1-t'---'--t"-IH-+-l-r:1+--+-f-----++'-IIH+-t-41--+--'-+I_Lll-14-1-1-'11+-+-1-+---+---+---++-H-1--+-l--+-----+---l 
I I I I I I I I I I I I \I I 
I I I I I I I I I I I I I I 

20 1-+-+--+--'-l----jr+-+111-+-+_,lµ_,_1~1-t'---'--+"-IH-++-rll+--+-t----++'-IIH+-t-41--+--'-I---+-L____\.1,14-H-'11+-+-1-+---+---+---++-H-+-+-l--+-----+---l 
I I I I I I I I I I I I ~ I 
I I I I I I I I I I I I I I 

10t--+-+--+-....!.I-----I-Hl-ll--+-+-II.J-.+1--l-l----J!--'--l~l-++-l-l-l-'l+---+-l-----1--1--1-IIH-+-+-41-+-L-I -J--L-lll\-r"i-'1++--l--l-----+--+---l---l--H-+---l--l--l---+---l 

I I I I I I I I I I I I I 1 II 

I I I I I I I I I I I I I 11 
0 '-'---'---'--'-I-:-::-:!:-"-'I__.______..._I......_._I-"---'-I""''1u...L..........1.J-.....:-'----:-'-'-1'--'-'---'--'-'I--'--'-I-'--"----::I:-'-:!..J.ll-'-'-"'-'----'----+---:::--,:J,-J.......J.~-+----'---=-=~

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 4 1 2 84 9 

LL PL Dsu:: Di::n Di::n D'ln Drn c~ c.. 
0.2244 0.1743 0.1591 0.1303 0.1041 0.0835 1.17 2.09 

Material Description uses AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0180 Depth: 33.5' Sample Number: 9 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 27.4 

CP0S-EAARS-CB-0276 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 

100 I II Y~il I I I I I I ii 
I I I I I I I I I I I I I 
I I I I I ~ I I I I I I I

9o1-t-+--+-.,---t+h-tll++-tr-+-.---+r,-r1n"N.:!-~h--).+-,-+--+--,-t,.1+++,+-+-r+l-,l,------,lt++rl1-t--1-+-+-+---++-1+++-+-+--+-----t 
I I I I I I ~ I I I I I I 
I I I I I I I "l~ I I I I I IB0i---+--+----+------,,1--+++--+-I+-+-.,_I-.I-1~_..,l+++-,_..,___,>--+----+----,--+-..,.._I+-+-+---,+1---+--~I+---.-I____,._.I-+,-l+-+-+-+-+--1--------+-1-++-+--+-+--+--+-----< 

I I I I I '~~ I I I I I 
I I I I I ~, I I I I I 

701-t--+--+---,--I--+ttlc+-+-t-+.-l-+-l-t:------,--tltt+-t--t-+--t----11----+ttl+-i"oot-'C+,-1-:l-+---,-l--,+I-I++--t---11--1----++++-+-+--+--t--t-------1 

I I I I I I 1 \l I I I1 
0::: SOi-+--+--+--,-l-----1-++tl-++-+-I+--1-+----Hl-++-+-+-+-+-1----+-Hll-++-+--'+-+-1\~r-l_l+++'IH---t-+--+--+---++-i-+++-+-+---+------iw I I I . I I I I I I I Iz 

I I I I I I I I \ 11 1 1U::, 1 11- S01--+--+--+--'-l-----t+HI-+-+-+-I+--1-+----'---Hl-++-t-+-+-+-1----++li-++-+-41-+--'--I-+-l-'---'+++'++--1--1--+--+---++-H-++-+-+---+------iz 
w I I I I I I I I ~ I I 

I I I I I I I I I I~ 
w 40 1--+--+---+--'-l---1-+-+41-+-+-+-I+--1-+'---'--f'f-+++--l'-+--+---+----+l'-li-++-+-41-+-.,_I+-4----'l+++'l++--1--1--+---+---++-H-++-+-+---+------ia. I I I I I I I I I\ I I 

I I I I I I I I I I I 
30 1-+--+----+--..____l++-l'-l\1-++-i.c..+-I.J-..fLlll____,_l----f4-1-++--1'-ll-+---,1---1-----++'+l++-µl-1--1-_._l-+--.L...-1-JII-H-!J-IIH-+-.--1---1--~+l--1--+-+--+-1---1------1 

I I I I I I I I I I I I y I 
I I I I I I I I I I I I I I 

20 1--+--+---+--'-l----1++'+11++-+>-+l-'----+'ll_l'--fY'++--l-+'-l+--1-1-----++-IH-+-+-'+l-+-.,_l+-,.__,,_l~ll-1-+-1-+---+-----1----++-1-1-1--+-1-+---+----1 
I I I I I I I I I I I I 1\~ 
I I I I I I I I I I I I I ~ 

10t-t----+--+-~l-----1-t-Mll-++-t~l~l--t''l_----t>1l-++-t-t-l+-+-t--------t-t'-11-++--+--tl-+~l-+--~ll't+t'l++-+---+--+--+---++H-+-+-t-+--+-·-

: : 1: : : : : : : : : : : : 
0 ~__.._-_,_1---,-:c:,,-'-'I ....__!~1~1-1_1_~111~_1~----+....._I........._......_...I---~I....__.,,__,,11......,.._1......_.........__..__ ___,....,...,........._......._.__.____._~.,,..,. 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 120 0 6 14 52 16 

X LL 
0 

o Silty sand 

PL D1u::: 

2.7524 

Di::n Den 

0.2145 0.1653 

Material Description 

D~n 
0.1231 

c,. 

uses 
SP-SM 

c.. 

AASHTO 

Project No. 05-05-0013- Client: 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0181 

Black & Veatch 

Depth: 23.5' Sample Number: 7 

Remarks: 
oMoisture Content% 24.7 

EAARS-CB-0277 

CP05-

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
. . 5 • C: • C: 0 0 0

.5 .5 .s ~ C •- 0 0 0 0 0 0 ..,. 0C •- ·- IO 
U) "' N ...- ·- ~ ~ ;;i ; - ij ij ; i --ij 

100 I I II 0 I 11 I I I I I 
I I I i\_ I I I I I I I I I 
I I I I I I I I I I I I I 

90 I I II I 
~ II II I I I I I 

I I I ~-"~:--.u... I I I I I 
I I I I I J I I I

80 I I I I I I I I ~ I I 
I I I I I I I I I ,: I 

70 
I I I I I I I I I I 
I I I I I I I I I ,: I 
I I I I I I I I I I 

0::: 60 
I I I I I I I I I I 

w I I I I I I I I I I ) Iz 
u: I I I I I I I I I I I 
I- 50 I I I I I I I I I I I z I I I I I I I I I I Iw 
(.) I I I I I I I I I I I
0::: I I I I I I I I I I I Iw 400.. I I I I I I I I I I I I I 

I I I I I I I I I I I I I 
30 I I II I I I II I I I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I 

20 I 'I II I I I II ii I I I I ,I 

I I I I I I I I I I I I I , I 
I I I I I I I I I I I I I ~ 

10 I I II I I I II 11 I I I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 I I I I I I Ii ! II I I I I I 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 6 10 1 2 68 13 

X LL PL D1:u:: Dim D,:;;n D'1n D1i. D10 c~ Cu 
0 6.7701 0.1510 0.1378 0.1167 0.0814 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) aMoisture Content% 24.1 CP05-

o Source of Sample: CB-0181 Depth: 28.5' Sample Number: 8 EAARS-CB-0277 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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w z 
u: 
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w 
(.) 
c:::: 
w 
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0 

X 
0 

Particle Size Distribution Report 
~ · ~ 0 0 0

.5 .5 .5 ~ .E .5 .s ; o o o o o ~ ; ~ 
U) M N .... -~ ~ M ; ; ~ ~ ; i - - -

1oon-T1i11TITT1TT711rrTXrr>--,1-.;j~c:Jtn~7=--7mi1TTTir1rfT17171hlf1rn11T-mTTTTT1-7
I I I I I I I ~('..., I I I I I I 
I I I 11 I I I , I I I I I I 

9ot-t--+--+--,l,----,H-1r+il+-1--+rll-f-rl-+r---,-I+r1-+1r+-+rll-+-f------11---"1<,-++li+-Hl--t-.+l-+.-I+--rl-.+l++lrt-+-lt-t--t---t-----t+++++-+-t---t--; 
I I I I I I I I '~u. I I I I I 
I I I I I I I I 1', I I I I I

B01-+----+--+---,-l--++h-tl-+-+---t-1+-I-t,1-1,-+;tl++-t---t;-I-t--t--+---++.-tl-+-f""'""t-+--,--1+-1,------,1+++:-l~-+--+----+---++-+--t-t--t----t--+--,---i 
I I I I I I I I I 1 

1 

,t\.! I I I 
I I I I I I I I I I}') I I I?01--+--+--+-~I--+-1+!++-t-+-l-+-l-+-I--,-I-+l+-++++-1+--+---1---+-1+1++-+-+-I-+-'-,!\1-t-...,...l--+-I++.+-I+-+---t--t~+----++-++++--t--1+---t-----1 
I I I I I I I I I I I I I I 
I I I I I I I I I I I \ I I I60 l--+--1--+--'---+H·++-+-+'-+---+-----'-+++-H---t-l--+--+------t-H++-+--+--+---+l----'H-+-H-l-+--+---+--+I+++-+-+-· -· -----

: : : : : : : l:1 :I : : \\ : : 

so1--+--+--+--'-l--++fi-l++-.l'-+-'-1+1----'1-++I++-'---t-+--+--+----+H++-+--'+I-+-'-I+-r.-\-'1+++'-IH-l-+--+---+--++-+++-++-+----t 
I I I I I I I I I I I ~ I I 
I I I I I I I I I I I I I I 

40 1--+--+--+--'--I--+IH-'l++-'l-l'-l-+-'-1-+-I-'-I-l'-l++++-+'-l+-+--+---+-1-4-1++-+-'l+--+_,_l-+-_,_l\1-4-1++4-1+-+-+-+--1---+-+-++++--+--t-+-----+ 

I I I I I I I I I I I 1\1 I 
I I I I I I I I I I I I I I 

30 1--+--+---+-'--l~llc++-+'-+-IL....+Llll-+l---4'-HH-1-+'l+-+--1--+11.J.H--lf-+-Ll+--+-'-l-+--l.........\.J.11+++41-++-+-+---+----+++++-+-+--+--1--1 
I I I I I I I I I I I 11 \ 11I I I I I I I I I I I S 

20 1--+--+--+-~l--++<l-'+-+-1-+-+l'-+-...._...111~1--++-f-r-l+-+--+---++'-+ll-++--t-41-+--'-+-1_1~1-........li-+-,-+--+--+---++-+-+-+-+-+-+--+---, 
I I I I I I I I I I I I I ~J 
I I I I I I I I I I I I I 1 

10i--+--+--+-~l--+++'+_.__._-+1'-+-~1-II~l--t4-H-+-t'il-+-+---+---++l#-1-11---t-'l+-t~l-+-~l--41++41-+-+-+-+---+---+++-+-lf--t-+--t-r---J 
I I I I I I II I I I I I I I I 
I I I I I I I I I I ! I I l I I 

0L-J...-'--l--'-,---,-!:-,,,.J.!.l.l-'--'--'-11'--'-'-1~11___.1'-:'::'1-'--'-'-"-11.._,______,_ _:.=l.......,_.J....U.l_._~l...__~l~l-'+-'-'-l"-'--'-'--'--'--:~...J..-J..-"-'--'--'-I-;:-::-~
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium I Fine Silt Clay 

0 0 2 5 15 62 16 

LL PL D~n Di:n D~n D10 C,.. C,, 
0.9169 0.1799 0.1505 0.1141 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0181 Depth: 33.5' Sample Number: 9 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

oMoisture Content% 29.5 CP05-

EAARS-CB-0277 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 



Particle Size Distribution Report 

100 I I II 111 I I II II I I I I I 
I I I :, I I I I I I I I I I 
I I I I I I I I I I I I I I 

901-t---+---+-.-11--+-+--tr,:H--t--+.--:+.,...-:-\,-K---r-tlrt-11t-H---tr1:--t--t------1r-----Hrr+-:+-Hh:t--t--r:--t----,:.----r:t++rt:-+-t---+-t--t-----tti-r-t-t---t--t----t------1 

I I I I I I rr~, I I I I I I I 
S01-+--+--+-.--1--+Hl+t--t--h--l-+-1--+.--I-.--I---t,1-,-+-~+.-l+-t---,---+tc+I++-+-+--1---+-l-t---,--1-1l-+I.-H-+-+-----+--t---+H-H--t-t--t--t----1 

I I I I I I I 1,u._ I I I I I I 
I I I I I I I ~ I I I I I I 

701-+--+--+-:-----,H+.-+:-+-+--+-:-+-:-+-:~:++:-+++-+:-1o\~,~-+++:++-1--,:1-----1-~:+---:--+:+++:+-+-+-+--+--+++-++--+-+--+----+--------l 

I I I I I I I I I I I I I I0::: 60t-+----+-----+---++-++-t-t-+----,-+---+++-+-+-t--+--+--,._,_---++-+-+-;--+-+-+-+------i-++--l-+-+-t---+----+---++-+-+-+-+-+-+----i+----Iw I I I I I I I I ~ I I I I I Iz 
I I I 11 11 I \ I I I I I Iu: 

1- S01-t----+--+-~l----t-+-HI--t-t--+-1+--'-I-+1-~I---HIH-t-t-+-1+-+-+--~+-IH-+-+-'i-1 -+-~I +-~I~I-H-+-lr-t-1f-+--+--+---t+,H-t--+-+-+--+----1z I I I I I I I I \ I I I I I Iw 
(.) I I I I I I I I U I I I I I
0::: 
w 40 1-+-+---+---'l-t++-l+-+-i---+-l----+-l--+'-l----il-------ftl++-t-r--l+-+-+----1-+~'+"~H-,f---'l+--+__,l-+-_,_l_lrl-t'-,l----t--f-+--+--t----++-+-H-+-+-+-+------ta. I I I I I I I I I "~ I I I I I 

I I I I I I I I I J I I I I 
30 1-+-+---+----l-t++-ll+-+-t---+-l--+--'l--+'-l___,l-------r+++-t--t'--l+-+_+---_1-+l+-H--+--'S+'\.-+---l-+-_,_l--'ilrl-t'-,l----t--f-+--+--t----++-+-H-+-t-----c-+------t 

I I I I I I I I I 11 'rY, I I I 
I I I I I I I I I 1'r\ I I I 

ZOt-+-+---+----1-t++-ll+-+-t---+-l--+--'l--+'-1___,l-------r+++-t--t'--!J+-+_+---_ttl+-Hl-t-'l+--+....1-+-'-,,_..1,.._._lrHYl----t--f-+--+--t----++-+-H-+-+--+-+------t 
I I I II II I I I I NI 
I I I I I I I I I I I I 'r~ "-

101-+-+---+----1-t++-11+-+-l-t'-1--+--'1--+'-1___,1-----r+++-t--t'--11+-+--+---ttY--t-11-t-'1-+--+__,1-+---_,_1__,_11-+-+'-,11----t--f-+----+--+---+++-H-+-+--+-+------t 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

O........___,____....1__,..~1......._..__._1_.__I_.....I__.1.....,.,,,.1.........'--"-1..___._.___......._I.._._......1........._.1__.__...l---,,.I......._I............__._.........._..__.,......._..........._,_...._._._,..___. 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel ¾Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 12 140 17 25 18 14 

PL C,.. C,.LL Di::n Di:::n D-:in DrnIX 
0 12.0142 2.3406 1.3329 0.3577 0.0975 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 21.2 CP05-

o Source of Sample: CB-0183 Depth: 18.5' Sample Number: 5 EAARS-CB-0278 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 

100 I II lr-p..__1__11 I 11111 
I I I 111 T"'"', I I I I I I I 
I I I I I I I ,....,~ I I I I I I 

90~-+---+--.---++n++-+-+.+-,--+,-.-+rir+--!--I-Ud---f------!,----++.H-++.+-~+-,,--,-H--+,-+--H--+-+--+---t-H++--t-t-+---+----t
I II I I II I :1 :,...., I I I I I I 
I I I I I 11 I \ I I I I I I 
I I I I I I I I 1 I I I I I I801-+--+---+-----,-------t+bt-+--+-t-+---,----+,-~c++-+-+c-+------t------'----++.++--+-r--,+----+--c--+-,---c++-+,+-+---1--+--+--+-----t+-1-++-+-t-+--+-----1 

::: :: :i: :I \:I::::: 
I I I I I I I I I I I I

?0l--+--+--l-~1---+++-+I++--+1-+-~I-+-1-1,-----Hl++-f---+-I+-+------+--'~,+Hl-++-+-+I--+--I+---1-1+++-IH-l-----+----+--+---+H-++-+--+--+----+---I 

I I I I I I I I ~' I I I I I 

60 1----+--+------+----'-l--+++-+I-+--+--+l---+--'-1-+-l_l,-----Hl++-+-+---1+-+------+---+-Hl'~+-+I--+-:._I+--l----'l+++-IH-l-----+----+--+---+H--+-+-+--+---+-----+--1 
I I I I I I I I I ~ I I I I I 
I I I I I I I I I \ I I I i I 
: i I I I I I I I \l I I I I501-+--+--+-~---++-H--+---+-+-+----+----+-+-+-+--+-+--+-+--4-----++++-+-+-<. l--+-'-+--~+++-+-+--,--+--+---+----+-H-+-+--+--t----+---+----i 

! I I I I I I I I 'r~ I I I I ! 
I I I I I I I I I II\ I I I I 
I I I I I I I I I ! N. I I I401-+--+--+-~---+-+-H-+--+-+'--+--'---+'-'---+4-+-+--+-+--+-+----<-----++++-+-+--'+--+-r'>-+--~+++-.f--!-,--+--+---+----+-H--+-+--+--t---+----+----i 

I I I I I I I I I I l\ I I I 
I I I I I I I I I I I \ I I I 

30 1--+--+--+-~l---++-HI-++--+l'--+1"--fll_l'-ftll-++-t-r--+---+-----i----+,..,1-+++-'+I---+--'---+-I\J---r,.-~l+++'-l+-+---1--+---+---+-----++-1-++-t-t-+--+-----
I I I II II I I I IN I 
I I I I I I I I I I I I I 

20 1-+--+--+-~l----++-+-'+I-+-~-+l-+-1~1_,.11_'---+4111-+-+--+-+--l+-+___,f-------++-,!l-+-+--+-41---+--'-+-1_1~1....-d--+--1--1----+---+-----+-+-H-+-+-+----+--+--1 
I I I I I I I I I I I I I N" 
I I I I I I I I I I I I I I 

10 1-+--+--+-~l----++-+-'+l-++-+l<--+-1~1_,.11__~1-+41-+-+--+-+--I+-+~f-------+-wllH-+--+-41--+---'-+-1_1~1++-+'ll+-+--1--1---+--+-----+-+-H-+-+-+----+--+--1 

I I I I I I I Ill I I I I I I I 
1 1 ·1 I 1 1 1 1 1 1 1 1 1 1 1 I I, 

o.........--'-__.__~1-~1~1.........1 .........1~1-~1~1......._.......____._f---__.~1........--'----"1_,__-'-1...._~1~1...,.....1----'--..........--'---'-i_,_....._..~---~--=-=~
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt i Clay 
0 2 8 9 31 31 19 

LL PL D~n Di;n D~n Drn c~ C11 
2.7026 0.6923 0.4269 0.1541 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0183 Depth: 23.5' Sample Number: 6 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 24.2 CP05-

EAARS-CB-0278 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
. . C: 

c:.s .em 
·- ~ ~ ~ 

: : 
1 
: 01 : I I : : : : : 

1 
: 

I I I I l\ I I I I I I I I I
go1---+--+--+-~l----++-+,.++-l+--+,-ll-+-l-+-I~\14 11++-++-+,-,+-+----1---++-.+I++-+-.+--\1~1-+-~I---+I+++I+-+--1--l----11--------+++++-+--l--l-1--------1 

I I I I I I I I I I I I I 
I I I I I I I I I I I I I I

ao~--+--+---,-1~-+--HI-+-+-+-I-+-,-I--1-~1-~H-+-+--+-1+--+~t------HIH-+--+-41--+---,-I--+--1-1+++-1+-+-1--+----+----+---.-H-+-+--+-+-+---+---< 

I I I I I I I~ I I I I I I I 
I I I I I I I ~" I I I I I I I

?0t-+--t---t---,-1-+++IH-t-+--1-+-c-1-+-1---,-1--+.+--I~~+~-1--l----1----H+I+-H~lt--+--,---1-+--1---,-lt-++-+l-+-+-t--t--t---------+++++-+-+-+--+--t 

I I I I I I I 11' I I I I I I 
G01--t----+---t--,-l--+++-+I-+-+--+-I+--I-+1--,-1-+-11++-t--1---I+-'l\\+--+----+-Hl-+++--+I-+-'-I+--l_l+++IH-1-+----+----+---++-+-+-r+-+-+---+---1 

I I I I I I I I ' I I I I I I 
I I I 11 11 I \ I I I I I I 
I I I I I I I I :t I I I I I I501-+--+-----+--~-t+++-t---+--,f---+-'----t'----f---+H-++-r-+-+-----++H-+-+-+-+---+--'-++++-+-1--+---+---t---++-H-++-+--+--+-----l
I I I I I I I I "-. I I I I I I 
I I I I I I I I ~"'"" I I I I I 
I I I I I I I I I ""re... I I I I401--+---+--+--'---++-H+-+---f'--+--'--1'-'----j'-j+t--1---i'-+--+----l-----+-¥+-+++--'+-"",,1----'--t---'----'+++'-H-l-+----+---+----+-H-++-+-+-+----+----l
I I I I I I I I I I ~ I I I 
I I I I I I I I I I 1' I I I 

301---+----+---+--'--l+Hll++-1----JL--j-..Ll----l'--II---'-I--l'll++++-IL-+-+----1---++'-+l++-+-4---!l_,_l-+-\~----'-'-,-J.j.-'+-+4-+---1-1-+-+--+---+H-++-l-+-+--+--I 

20o-+--+--~:_+-+i._..._l:+--+----+'-:-+-;----+'-li~:-+li't-H-~:-+--<-1----_.,....1 :-+-+-+--'+I:_i'-+-\~'-i-H"+:I+-+--+--t----+----++-+--+-+--+--+----+---• 

10l-+--+---t--'-i----14+-lli--H---ll_,_:1+-'-i-J-1:._____,_I:--p-liH-+-t---+:+-+-t-----t-~iiH-+-t-'-1:-+-'--i-+---"--I:\_--'+':~:-H----+--+--+--+----+t-t-+++---t---+---+-·-
1 I I I I I I I I I I I I :r I 
I I I I I I I I I I I I I 11 I 

OL-J........_-J...-_.Ll__.-'-"-'1-'-'----"-'--'-'-'-'-''--'--"-IIIU-J.........__1-'---'-'---'~l'-'--L--'-'Jl_._~1...._~l-'-'-l~l1~l._....~1.....__.__ _w._'-'--!.-"--l-'--'--~ 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand 

Coarse Fine Coarse Medium Fine 
% Fines 

Silt i Clay 
0 6 28 14 10 33 9 

LL PL Dsu;: D~n D~n D~n 
13.0387 3.3463 1.7055 0.1794 0.1149 0.0883 0.11 37.90 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0183 Depth: 28.5' Sample Number: 7 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 12.3 CPOS­

EAARS-CB-0278 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel % Fines%Sand

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 6 0 1 1 86 60 

c,.PL Di::n D1.n D~nX LL Cu 
0 1.750.2350 0.1937 0.1808 0.1552 0.1283 0.1110 1.12 

AASHTOMaterial Description uses 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content% 24.0 CP0S­

EAARS-CB-0278o Source of Sample: CB-0183 Depth: 33.5' Sample Number: 8 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 24 26 7 13 18 120 

C,.PL o~n Di::n D-:i.nX LL c..D1n 
0 21.5191 8.9225 4.7754 0.4160 0.1026 

Material Description uses AASHTO 

o Poorly graded gravel with silt and sand GP-GM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % l 1.0 CP05-

EAARS-CB-0279 @ 0.0'o Source of Sample: CB-0184 Depth: 0.0' Sample Number: l 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 21 46 12 14 5 2 

[>( LL PL Doi::: D~n D,;;n D~n D11,:.; D10 c~ C11 
0 20.7582 13.5168 10.5011 3.9928 1.1866 0.6733 1.75 20.08 

Material Description uses AASHTO 

o Well graded gravel with sand GW 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 18.1 CP05-

o Source of Sample: CB-0185 Depth: 7.0' Sample Number: 3 EAARS-CB-0280@ 7.0' 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel ¾Sand % Fines 

Coarse Fine Coarse Medium I Fine Silt Clay 
0 38 17 9 7 i 20 9 

LL PL D,u:: D~n D~n D-:i.n c,.. 
22.9953 15.6024 6.9816 0.6584 0.1147 0.0888 0.31 175.63 

Material Description uses AASHTO 
o Poorly graded gravel with silt and sand GP-GM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0185 Depth: 28.5' Sample Number: 7 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
oMoisture Content% 13.4 CP05-

EAARS-CB-0280@28.5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 4 3 4 74 15 

LL PL Di::n Di.n D~n c.. 
0.2232 0.1351 0.1232 0.1002 0.0753 

Material Description uses AASHTO 
o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0185 Depth: 33.5' Sample Number: 8 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
oMoisture Content% 28.0 CP05-

EAARS-CB-0280@ 33.5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" Coarse Fine Coarse Medium Fine ClaySilt 
0 5 20 4 780 11 

I 
D,u::[)< Di::n Di::nPLLL D-:tn DH, D1n c~ Cu 

0 0.2674 0.1677 0.1493 0.1205 0.0941 

Material Description AASHTOuses 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 24.3 CP05-

o Source of Sample: CB-0185 Depth: 38.5' Sample Number: 9 EAARS-CB-0280 @38.5' 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 

0 

%Gravel 
Coarse Fin'e 

0 11 

Coarse 
4 

%Sand 
Medium 

5 

Fine 
69 

Silt 
% Fines 

11 

Clay 

LL PL 

Poorly graded sand with silt 

Dae: 

2.0119 
D~n 

0.1659 

Material Description 

Dc:n 

0.1442 
D~n 

0.1142 0.0862 
D10 

I 

uses 
SP-SM 

C., 

AASHTO 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 25.3 CP05-

o Source of Sample: CB-0185 Depth: 43.5' Sample Number: 10 EAARS-CB-0280 @43.5' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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0:: 60 I I I I I I I I I I I I I 
w I I I I I I I \ I I I I i Iz 
u: I I I I I I I I I I I I I 
I- 50 I I I I I I I I I I I I ! z I I I I I I I J I I I I Iw 
(.) I I I I I I I l I I I I I
0:: 

I I I I I I I I I I Iw 40a. I I I I I I I I 
,,1 I I I I 

I I I I I I I I t I I I I 

30 I I II I II I 11 II I I I I 
I I I I I I I I I II\ I I I I 
I I I I I I. I I I I ~ I I I 

20 I I II I II I II II I I I 'I 

I I I I I I I I I I I 

~ 
I 

I I I I I I I I I I I I 
10 I II I II I II II I I II 

I I I I I I I I I I I I l 
r1I I I I I I I I I I I I I 

0 I I II I I I I I II I ! I I 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
%Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 0 6 17 45 24 8 

I 
I 

X LL PL D1u: De:n D1:n D-an D1~ D1n Cr c.. 
0 2.7478 1.2579 0.9556 0.3757 0.1471 0.1066 1.05 11.81 

Material Description uses AASHTO 
o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 28.9 CP05-

o Source of Sample: CB-0185 Depth: 48.5' Sample Number: 11 EAARS-CB-0280 @48.5' 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 17 16 26 31 10 

LL PL Di::n Di::n D~n D10 
5.2765 1.4443 0.8436 0.2419 0.1263 0.0804 0.50 17.96 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0185 Depth: 53.5' 

Date: o 

Sample Number: 12 

Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

o Moisture Content% 22.6 CP05-

EAARS-CB-0280@ 53.5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 19 18 22 31 10 

LL PL D1:11::: D~n Di:::n D~n D1n C,. c.. 
5.8773 1.6915 0.8432 0.2557 0.1419 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0185 Depth: 68.5' Sample Number: 15 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

a Moisture Content% 23.2 CP05-

EAARS-CB-0280 @ 68.5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE --- mm. 

%+3" 
%Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 20 20 29 19 12 

LL PL D~n D~n c,.. c.. 
6.4837 1.9618 1.2715 0.4095 0.1360 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0185 Depth: 73 .5' 

Date: o 

Sample Number: 16 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 25.7 CP0S­

EAARS-CB-0280@ 73.5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 15 20 13 200 24 8 

PLLL C,.D~n Di::n D~nIX 
0 18.9695 3.3903 1.6902 25.640.3753 0.1857 0.1322 0.31 

Material Description AASHTOuses 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 19.4 CP05-

o Source of Sample: CB-0185 Depth: 78.5' Sample Number: 17 EAARS-CB-0280@ 78.5' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse I Fine Coarse Medium Fine Silt Clay 

0 3 I 20 13 25 20 19 

LL PL Dcu:: Di::n D,;n D~n c.. 
7.7115 1.5914 0.9036 0.2518 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0185 Depth: 83.5' Sample Number: 18 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

o Moisture Content % 21.9 CP05-

EAARS-CB-0280@ 83.5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt I Clay 
0 0 0 7 5 41 35 12 

I 
C>( LL PL DAI. D~n D-.n D"ln D1i:. Drn C,. C,. 
0 1.5091 0.5746 0.4550 0.2965 0.1471 

Material Description uses AASHTO 
o Well graded sand with silt SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 23.1 CP05-

o Source of Sample: CB-0185 Depth: 88.5' Sample Number: 19 EAARS-CB-0280 @ 88.5' 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 2 9 10 40 24 15 

LL PL D1u;: Di::n Di:.n D'tn D1n C., 
2.8337 0.9776 0.6751 0.3031 0.0858 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0185 Depth: 93.5' Sample Number: 20 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
oMoisture Content% 24.1 CP05-

EAARS-CB-0280@ 93.5' 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 
% (;ravel %Sand % Fines%+3" Coarse MediumCoarse Fine Fine ClaySilt 

0 0 7 11 435 23 l l 

D,:;.nPL Ds:u;: C,.LL Di::n D<tn D1n c..D1~IX 
0 3.5493 l.0734 0.7647 0.3575 0.1642 

Material Description uses AASHTO 
o Poorly graded sand with silt , SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project:. E.A.A (Reservoir) oMoisture Content% 23.8 CP05-

EAARS-CB-0280 @ 98.5' o Source of Sample: CB-0185 Depth: 98.5' Sample Number: 21 

Date: 0 
' 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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100 10 1 0.1 

% Gravel 
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18.0 38.0 

Dru:. D~n 
20.0393 11.6207 

GRAIN SIZE - mm. 
%Sand 

Coarse! 
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13.8 

Di:::n D".ln 
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Material Description 
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Clay 

c.. 

AASHTO 
o Silty gravel with sand GM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB164 Depth: 5.0'-10.0' Sample Number: CB 164 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
oMoisture Content% 5.7 CP05-

EAARS-VB-0282 

Figure 

Tested By: ~B~o~lo~o~ki~------- Checked By: ~K~L~eu~n....9~-------
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40 1-+----+--i---i--i--+--:---i--!1:-11~:I__,_.._~-+'-:---+---"-:-+'-:---i--:-'++---l-t'-:-+-i~l--+-1-~IH-:--,-i--'-'+:-11~-1-+:-!l -:1-+-+'--11:rt-t-;--_,_1--+--1- I l 
Ii 1111111 ! :,1 I ::~Ii i I 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse! Medium i Fine Silt I Clay 

0.0 3.9 I 15.9 10.6 i 23.5 18.9 27.2 

LL PL Dsu; o~n O,;n D"tn Orn c,.. c.. 
5.9549 1.0430 0.5522 0.1128 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB164 Depth: 10.0'-15.0' Sample Number: CB164 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

o Moisture Content % 2i .4 CP05-

EAARS-VB-0282 

Figure 

Tested By: ~B~o~lo~o~k_i________ Checked By: -'--'Kc..=L=e-=u'-'-ng;:,...________ 
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Particle Size Distribution Report 
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1a. 
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I IJ II 1 1 1 iii , 1 i 11 i ! 1 i\ I 1 , i I Iio i I I : 
100 10 1 0.1 0. 1 0.001 

GRAIN SIZE - mm. 
% Fines% Gravel % Sand 

% +3" 
Silt ClayCoarse I Fine Coarse Medium : Fine 

0 32 226 I 15 7 180 

I 

Ds:u:; Di:;:nPL D~n D~nLL D10 c~X 
0 8.1303 0.6480 0.3215 0.1237 

uses AASHTOMaterial Description 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) o Moisture Content %20.0 CP0S­

EAARS-VB-0282o Source of Sample: CB-0164 Depth: 15' to 30' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: ~K~ev_in_Le~u~n~g~------
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1 1 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse! Medium i Fine Silt I Clay 

0.0 16.1 25.0 8.9 [ 10.7 j 22.5 16.8 

LL PL Dai:: D~n D'l!.n D1n C,.. C,. 
19.4947 5.1674 1.9899 0.1850 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB164 Depth: 30.0'-35.0 Sample Number: CB164 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 7.5 CP05-

EAARS-VB-0282 

Figure 

Tested By:-=B'-"o'"'"'lo'-"o"""'k'---i________ Checked By: ~K-=L~e~u~ng_,__________ 
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Particle Size Distribution Report 
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100 

%+3" 

0.0 

LL PL 

o Well graded sand 

Project No. 05-05-0013-

10 

% Gravel 
Coarse i Fine 

0.0 8.1 

1 

GRAIN SIZE - mm. 
% Sand 

Coarse! Medium I Fine 
14.4 i 56.9 i 19.1 

0.1 

Silt 

0.01 

% Fines 
! 

1.5 

0.001 

Clay 

Ds:u:: 

3.0098 

Di::n 
0.9722 

Di-n 
0.7703 

D-:i.n 
0.5245 0.3541 

Orn 
0.2694 

c"' 
1.05 3.61 

Material Description uses 
SW 

AASHTO 

Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 a Moisture Content% 14.0 CP05-

EAARS-VB-0282 

o Source of Sample: CB164 Depth: 45.0'-50.0' Sample Number: CB164 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: ~K~L~e~u~n=g________ 
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Particle Size Distribution Report 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse i Fine Coarse Medium Fine Silt I Clay 
0.0 12.4 \ 31.0 5.2 21.8 21.9 7.7 

LL PL D1:m D~n C,. c,. 
17.8777 7.0260 1.2499 0.4323 0.1524 0.1100 0.24 63.87 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB164 Depth: 55.0'-60.0" Sample Number: CB164 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 10.2 CP05-

EAARS-VB-0282 

Figure 

Tested By: -=B=o=lo=o=k"--i________ Checked By: -'-'K-=L=e=un'""'g"---------
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse, Medium Fine Silt I Clay 

0 13 ! 33 6 10 30 8 

I 
LL PL Ds:u::: D~n Di:::n o~n 010 C,. 

18.2916 7.3217 2.8133 0.2167 0.1109 0.0847 0.08 86.41 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0164 Depth: 60' to 65' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 11.7 

CP0S--EAARS-VB-0282 

Figure 

Tested By: Pedro Camaraza Checked By: -'--'K=eva..cin'-'---=-Le=u=-=-n=g_______ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse Medium i Fine Silt Clay 

0.0 12.4 ! 47.6 8.6 I 9.3 ! 14.7 7.4 

i 

LL PL D1u: Di:n 01:n D~n C,. C., 
18.0005 10.2300 7.5847 1.5879 0.2011 0.1252 1.97 81.68 

Material Description uses AASHTO 

o Poorly graded gravel with silt GP-GM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB164 Depth: 70.0'-75.0' Sample Number: CB164 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 7.0 CP05-

EAARS-VB-0282 

Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: ~K~L=e=un'""'g;,..._.._______ 
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ZOl-f--+--+---'l-++++-+--''f-+Ll-t-1-JJ-ll--"-l-14+-H-1~1-+--+----1--el4-+-1-t-l+--'l\.,---ll-+----'1-___J_IH+1-IH-1-+--+--+----++++--1-+-+--1-+-----; 
I 11 I I I I I I I I \-\ I I I 
I i' I I I I I I I ~ I I I11 1 

I 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" --------S-ilt---,,---· ClayCoarse Fine Coarse Medium Fine 
0 0 13 27 14 22 17 7 

I 

LL PL D,::nD~n D~n D10 c~ 
0 17.8046 30.064.8353 2.5699 0.6715 0.2356 0.1609 0.58 

Material Description AASHTOuses 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 11.0 CP05-

o Source of Sample: CB-0164 Depth: 80' to 85' EAARS-VB-0282 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: '--'K=-ev'--'-in'-'-=Le=u=-n"""g'--------
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GRAIN SIZE - mm. 
% Fines% Gravel %Sand

%+3" 
Coarse Fine Coarse Medium Fine Silt I Clay 

0 8 22 80 12 29 21 

D,;:nX LL PL C11D~n D"1n 
0 15.670.1478 0.5611.3124 2.3166 l.3336 0.4398 0.2004 

AASHTOusesMaterial Description 
SP-SMo Poorly graded sand with silt and gravel 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 11.3 

CP05-EAARS-VB-0282o Source of Sample: CB-0164 Depth: 85' to 90' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: """K=-ev"""inc.:...=-Le=u=-n=g'---------
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarsei Medium Fine Silt Clay 
0.0 12.1 I 5.3 4.2 I 42.0 29.6 6.2 

LL PL Di::n Di;:n D~n D10 C,- c.. 
12.4963 1.0282 0.7182 0.3608 0.2311 0.1767 0.72 5.82 

Material Description uses AASHTO 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB 164 Depth: 95.0'-100.0' Sample Number: CB164 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 21.9 CP05-

EAARS-VB-0282 

Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: _K_L_e_u_ng~-------



c::: 
w z 
u:::: 
1-z 
w 
(.) 
c::: 
w 
a. 

0 

X 
0 

Particle Size Distribution Report 
..5 .. c 000

.5 .5.s~.5-5.5; o ooo o o..-~ 

U) (')N~ ~~;;;; - ~ij;.i I ---
100 

: : : ~: : : 1: : : : : : : 11 Ill 

I I I I .L, I I I I I I I i I
e0t-+--+--+---rl---+++.+I+-r---hl:-t-.---1..,_0li-----,-ll++-1r-tr-lt-+---i---++ril-++-+-,+-+--,-I+-,-I-,lct+-hl+-+-+-+--+--+----++-r++-+-1--+---t-1---t 

I I I I I I I I I I ! I 
I I l I I I I I I I I ! I I801-+---+--1-~--+HH-++-+-+---+---+.1~-l-+--+----l----+-H-1---!--+~-l---,---l---,-i-!-+,~+----l--l--l-----++-H-+--+-1--+---+---I
I I I I i I I ,I 1'\I I I i I I I I 
I I I I I i fl '-~ I I I I I I 
I I ! I I I I !I I,'-. I i I I I I70t-+--+--+---:----++-r.++-+-t:-+---+----,-++++-r-+--.---,~-+H---!--+--,-f-+-,--+--,--++++-t-+-+--+---+---+-t-+-+-+-+-!--+---+---t 

i: :il.::::1: :~,:1: :::: 
I i , I I I I :1 i I 'J ! i I I I I60t-+--+---t---:-----,+H-+-+-+:--t--:-+-f------r.t++-t-+-t--t----lf-----f~H-+-+--+-+--'-+-f--+t+++t-+-+--l---t+-t-H--t-l--t---t---l
1 1 '1· 1 1 1 1 1 1 , )~ .....I~ 1 1 1 1 1 

I I I I I I I I I ,r---.~ I! I I 

i I i I I I I I I I I I'i\ I I I50t-+--+--+-~--++-H-+-t-1-+-+-'--+--~tt-t---:-, t-t---t--t--t-----t++-t--!--+--'-t--t-'--~+++++-+-+--+--+---+-t-H-t--+1-+--+---+-----1 
I I I I I I I ii I ! I I I~ I I 
I I / ! I I i 11 I 11 I I I I I 
I I ( I I I I I I : I I I I I40t-+---'-t--+-~--++-r++-+-+--t--'---r~-++++-t-t---:---t-t-----t++-+--!--+--'-t--t-'--t---'\--++++-t-+-+--+--+---++-H-t-+-l-+---+--f 
I l i 11 11 I I I i li~II 11 

1 

I I I I I I I I I I I 
I II I I ii I I I I ' I30t-+---'-t--+-~--++-r++-+-+~-'---r--++-+-:-t-t'--:---t-t-----+++-+-+-+--4--t-'--t---'--',,.c!-t4-t-+-+-+--+-----+++-H---'-t-t--,----t--f 
I I I I I I I I I I I I I ~--
1 I I i I ! I I I I I I I I 

20 t-+---'-t--+-~l---++t-tll-t-t--l'--+--'---rll_l-++ll++-t-t'--:---t-t-----+-t"-lr++-+-41--t-~I-~1'+++14-t-l+-+-+--+-----+++-1-1---'-t-1-+---+--t 
I I I I I I I I I · I I I I I 
I I 11 I I I I I I I I I I I I 

10t-+--+--+-~l---++t-tll--!--+11-1'--+--I-t-l--++lll++-t-t'-l-t---t-t-----i--t-lt-++-t-'-tl--t-~l--t--~l'+++ll'++-1+-+-+---+-----++++-1---'-t-t-+l---+_-t 
I I !1 I I I ! ii ! I i ! i I I '11 

I i 
11 

• 'I i , i I! I if I I 1 
11 

i ! I I ! 
i I I I I 1 !1 I 11, I Ii i I I I I I i i i ; i I IO i 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse ! Fine Coarse Medium I Fine Silt Clay 
0.0 9.6 16.2 7.4 ! 11.0 I 28.3 27.5 

LL PL D~n Di:n D-:tn D1n C,. C,, 
14.1219 0.8574 0.2026 0.1039 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB164 Depth: l 15.0'-120.0' Sample No.: CB164 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 19.7 CP0S­

EAARS-VB-0282 

Figure 

Tested By: ~B~o~lo~o~k_i________ Checked By: _K_L~e~u~ng..._________ 
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GRAIN SIZE - mm. 
% Gravel %Sand 

Coarse Fine Coarse Medium Fine 
9.5 7.9 5.5 10.5 40.3 

D~n Di::n D~n 
6.8095 0.2131 0.1623 0.1041 

Material Description 

! II '1 

0.01 0.001 

% Fines 
Silt Clay 

26.3 

C,. C,. 

uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB164 Depth: 120.0'-125.0' Sample No.: CB164 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

a Moisture Content% 22.0 CP05-

EAARS-VB-0282 

Figure 

Tested By: -=B=o=lo=-=o"--'k,_i________ Checked By: -=--'K'-"L=e=u'-"ng_,_________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 6 1 I 73 19 

LL PL Di::n Di.n D"1n D10 c~ c.. 
0.2266 0.1776 0.1616 0.1233 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0164 Depth: 125' to 130' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 18.7 

CP05-EAARS-VB-0282 

Figure 

Tested By: Pedro Camaraza Checked By: ~K=ev~i-'-'-n-"L=e-=cu""'"ng..,_________ 
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o Silty sand 
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GRAIN SIZE - mm. 
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f------------~---~-----+-------------
Coarse I Fine Coarse Medium I Fine Silt i Clay 

2.6 : 3.4 4.s I 4.9 I 59.5 24.8 

i I I 
I I 

C,,PL Di::n D10 Cc: 
0.5734 0.1893 0.1702 0.1111 

Material Description AASHTOuses 
SM 
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0.01 0.001 

% Fines 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture Content% 21.1 CP05-

EAARS-VB-0282 

o Source of Sample: CB164 Depth: l 30'-135' Sample Number: CB164 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: -=B'-"o"'-'lo'-"o-'-'k~i________ Checked By: ~K-=L=e=un=g~._______ 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse I Fine Coarse Medium [ Fine Silt Clay 

0 0.0 10.2 18.1 1.2 I 13.4 i 29.6 21.5 

PL D,:;nLL D~n D~n 
0 15.6596 1.2777 0.3461 0.1510 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture Content% 20.9 CP05-

EAARS-VB-0282 

o Sample Source: CB164 Depth: 135.0'-140.0' Sample No.: CB164 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: ~K~L=e~u~ng~-------
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GRAIN SIZE - mm. 
% Gravel %Sand

%+3" 
Coarse Fine Coarsel Medium I Fine 

0 4.3 21.60.0 13.8 l 16.9 I 32.5 

LL PL Dcu:: D,:;nDi::n D"tn 
0 8.9081 1.9524 0.9175 0.2006 0.1342 

Material Description 

o Poorly graded sand with silt and gravel 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB164 Depth: 145.0'-150.0' Sample No.: CB164 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

I 
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I 
I I 

ii I 

lIi I i! 

0.01 0.001 

% Fines 
Silt Clay 

10.9 

C,.D1n 

uses AASHTO 
SP-SM 

Remarks: 

a Moisture Content% 12.7 CPOS­

EAARS-VB-0282 

Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: ~Kc.=L=e=un=g~-------
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100 10 1 0.1 

GRAIN SIZE - mm. 
% Gravel %Sand

%+3" 
Coarse Fine Coarse Medium Fine 

0 0 26 21 27 19 

LL PL Di:u:: D~n Dt.n D-:tn D15 
7.5015 2.6549 1.7533 0.6233 0.1832 

Material Description 

o Poorly graded sand with silt and gravel 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0164 Depth: 150' to 155' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

0.01 0.001 

% Fines 
ISilt I Clay 

7 

I 
I 

Drn 
0.1324 

Cr. 
1.10 

C,. 
20.04 

uses 
SP-SM 

AASHTO 

Remarks: 

a Moisture Content% 14.9 

CP05-EAARS-VB-0282 

Figure 

Tested By: Pedro Camaraza Checked By: ~K=e~vi~n~L=e~u~ng..________ 
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines

% +3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 14 6! 34 9 20 

C,..LL D1:u:: c,.PL D,:;n Di:;n D~n OrnIX 
0 70.0311.1963 0.2215 0.596.4125 1.0235 0.1599 

Material Description AASHTOuses 
o Poorly graded gravel with silt and sand GP-GM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content% 9.9 

CP05-EAARS-VB-0282o Source of Sample: CB-0164 Depth: 155'to 160' 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes. FL 

Tested By: Pedro Camaraza Checked By: ~K~ev~in~Le~u=n"---g~------
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%+3" 
% Gravel 

Coarse I Fine 
0 0.0 35.o I 21.1 

I 
I 

X LL PL D~n 
0 22.7402 15.0819 

1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Sand 

Coarse Medium Fine Silt 
% Fines 

I Clay 
6.8 15.6 14.7 6.8 

I 
Di::n D-.in C,. C., 

8.2175 1.0253 0.1889 0.1262 0.55 119.52 

Material Description uses AASHTO 
o Poorly graded gravel with silt and sand GP-GM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 13.8 CPOS­

EAARS-VB-0282 

o Sample Source: CB164 Depth: 165.0'-170.0' Sample No.: CB164 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: -=B"--=o'"""lo=o"'""ki'---_______ Checked By: ~K~L~e=u~ng_,,__________ 
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Particle Size Distribution Report 

.5 
CD 

d . . d o o o.5 c:·- C::C: c·- 0 000 0 O'VO 

(¥)N~:;:~~~ I ; ~~;; i ;;~ 
100 111111::111,~111,1111 11 I! 11111 I' I I 

\ I : : 
1 

\ l : I: : i ('~1J1 

1 

: : : : : : i \ I 
901-+-+---t---,--+t-trl-r-,--t,--;----,---t,----,--t;-t-t-,----t--;: H--+--+---H,-t-H-t--;t---t-,--t---;-----rt-tt,,H-1-+---t----.-----H--t-H---t-t---t-t-------i 

! I II '1 I I II i 11 ~1'1 "- Ill I I I I I I I 

i I I I I I I ! 11 I "' I I I i I I 

I I ' ' 

80 i I i , JI I I I I I jl : °'" i I i I I I I i 

I 

I I: 111: II, :I I,: : 1:111 : I "'':I: : : :111: \ II 
I i ii i I I I i I T,..._I I I I I Ii i 

?O 1-+I-+--+-~I--'-+-HiI -+1-+1--+-1--,-!-,-i-+1,----,--1+It++--t--ic-1+--t-t-----++-1~.1..."'""t,::-:-t,---t--,-1-t----,--1-+III -,-,Il+-t-t-t---tl-~--t+-t-+i--;-t-t---t-----t-------1 

I :i i I I II i I I ii I i I l 1'K\ i 11 
1i I : II II 

60 1---i-......J.---'---'l-..-+i+i1-+-+-I+-1 
1 +I__,_l--+-I-----'i-+tl-++-;-........1+--t-+---++I++-'!~'f-'I+--t-'I_-'-I--'-:+-++-IHi-+--'-'--11-+-:--++~-+-+--tr-+---1 

I i i !~ ·1 :l, II iii ii I 11·.111 i Ii! i i ii I I ~I I i I iI 

I 
I j

50 1 

I i I 1, I I " ' I I i I I ,i ! I I I I i ii, I i 1· I 
I I ;Ii I I 1'·1 I 
1 ! 1 , i . I I i I i i I I I i i 

I : i: : : 1: : 
1 

: i : I 
1 

: : : ~ \ 

1 

: 

1 

I
401-+-+---t-~-+t--t'-'--t-i-f-t---P-~r-++-t-r-+--+--+----tt+r-t--+-'+--tr-'--t--'-1-'t-t-rt-t-t-t-~--t----tt--,--t-\-t---t--t---t-----1 

301-+I_.i_j----Li---'i+l.w.-i;-+!---c-l--t'-:-t---'--i-+ 
1 

:~~I;~1:t++--t-t'-i:+--,_+-i -----,'-+'1:t+-+--+-'-li--t-~i---t--~:I \-IT:H-:+1 
-t-+-1.----lt---t-1 

----H-t-t-t---t-t--t---t--------i 

I 
20 i 

I 

I 

i 
10 , l 

I 

I 

o : I 

%+3" 

0.0 

LL 

I II I I I I I ii I I I I I \ I : 1 

: I: I : : : : I: I 1: : : : ~! ~ 
I Ii I I I i j1 I i I I I I i 'I 
I I I ! i I II I 

1 
1 I I i I I I 

I II I I I ii I II I I i I I 

I i I I I i! I ll I I i I I I I I I 
Ii I ' 11 I ii I I ' I ! ! 111 i I I ! i j 

ii i i 11 I iii I I i i i I \ : I :I 1 ! i i 
I I ' 

i i ! i : 
100 10 1 0.1 

GRAIN SIZE - mm. 
% Gravel %Sand 

Coarse I Fine Coarse Medium Fine 
0.0 10.1 9.1 12.9 48.1 

PL Di:n Dr;n D~n 
2.9826 0.1836 0.1480 0.1136 

Material Description 

0.01 0.001 

% Fines 
Silt I Clay 

19.8 

C,. c.. 

uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB164 Depth: 180.0'-185.0' Sample No.: CB164 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 19.6 CP05-

EAARS-VB-0282 

Figure 

Tested By: -=Bc..=o'--'-'loc...co~k~i________ Checked By: ~K~L=e=un__g,__________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Finesf------~---+--~----~----+---------~---~----

Coarse I Fine Coarse Medium i Fine Silt ! Clay 
0.0 0.0 0.6 0.1 I 1.6 i 63.8 33.9 

LL PL Di::n Di:.n D~n 
0.1781 0.1324 0.1198 

Material Description uses AASHTO 

o Sandy silt ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB164 Depth: 200.0'-205.0' Sample No.: CB164 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 20.2 CP05-

EAARS-VB-0282 

Figure 

Tested By: -"B"--'o'-'-lo=o=k-"--i________ Checked By: ~K~L=e'""u""n...,_g________ 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse I Fine Coarse! 
%Sand 

Medium I Fine Silt 
% Fines 

Clay 
0 0.0 0.0 0.0 o.o I 0.0 71.5 28.5 

c,.[X LL PL De:n D~n D-:tn c..Drn 
0 0.1280 0.1037 0.0943 0.0762 

Material Description uses AASHTO 

SMo Silty sand 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 27.5 CP0S­

EAARS-VB-0282 

o Sample Source: CB164 Depth: 215.0'-220.0' Sample No.: CB164 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: --=B=o=lo=o-'-'-ki,.._________ Checked By: -'-'K--=L=e-=un'-'-g:>---------
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines>----------+--------------+---------------~-

Coarse I Fine Coarse! Medium I Fine Silt I Clay 

0.0 0.0 0.0 0.0 I 0.4 I 24.4 75.2 

I 

LL PL o~n Di::n 0":tn cl" c.. 
0.0870 

Material Description uses AASHTO 

o Inorganic silts and very fine sand ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB164 Depth: 225.0'-230.0 Sample Number: CB 164 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 36.0 CP0S­

EAARS-VB-0282 

Figure 

Tested By: _B_o_lo_o_k_i________ Checked By: _K_L_e_un~g~-------
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 10 11 8 15 17 39 

LL PL D~n Di:;n D~n D10 
7.8183 0.6365 0.2417 

Material Description uses AASHTO 

o Sandy silty clay with gravel CL-ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: 5'-10' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 9.81 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
%Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 5 19 7 14 14 41 

LL PL Di::n Di::n D~n Drn C,. C,, 
7.8572 0.7648 0.2494 

Material Description uses AASHTO 
o Sandy silty clay with gravel CL-ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: 10'-15' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

o Moisture Content% 22.8 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 



0:: 
w z 
U: 
1-z 
w 
() 
0:: 
w 
a. 

0 

X 
0 

Particle Size Distribution Report 

100 

II :I : !: l : 1 T'~l)l I I: 1 : : : : : : 1 

! ll ; I I I I ~~~ ..:-.~I I I I I I I I 
go I ' : 11: ! I : : 1: ~ -r-<>---._~ I~--~ : : : : : ! 

i I I I I I I I I l I J'(.... I I i I i 
801-+-1-t---+-,:---t:+-1H:++1-+:.+•:-t.--:.----+.i:-t+-t--rr--:+-+-f-----t-ii:1-+++.t:""""""""I--r-,:-s:ctt+.:++-t-+--t--+----t+H-+""+7:--+---t!---l 

i : 11 I I I I I I I i I I I
70 1-+--l--+-----\-l-H+-t---+-+--+-,-----H-++-+-+-+----+-l----++H-+-+--l-+---1!--+++++-+-+---+--+---++-H-+-+--,-+--+----l 

I i I ii I I I II I I ! ! I I I 
II i i : 11·1 I i I :1 I ! I I l ! I I 

I I :i 11 I I I I i I [\ I iI I601-+--+---+-----++-H-+-t-t'---+--t----,-i-+-+-+-t-+--t-r------t+H--+-+--t-+---+1-,----++t-++-+-+---+--+----+++-+-+--+-t-----+---+----t 
i j I jl I I I I I ! I I I 
I ! 111 '1 I I I i I i I 
i I i1 , · I I I I i I I !501-+--+--+---'---+-H-++--+-+--+--'----H-++--!--+--+--t-l----+-+++-+-+---'+-l--+-~--'-H-+'-!-H-f--l---+---+H-+-++--+'---+--+---I 

I i ! II ! !! I I I I I I I 

I I I ii I 11 I I i ~ I I 
I I ' 11 ' I I ti I ! I i 1 I I401-+---+--+--'---;+-f-4-~-+-f'---+--+--'----HH-+-+-l'-+----+-+-------l-+++--'--+--'+--i-'---1-·1--4++4-+-+--t--+--+---++-H-+-+-+--+-----l----l 

I I I I I I I I 111 I ! I I I I 

11, I i /
1 

1 I I I I I I I I I I 
I " t I I II II Ii I i I I I 

30 i i I ·1 I I I I I I I I I ! I ! ' i 
I i I I I I I i I I I i I I \ I I 1 

I I I l ! II I II II I I I I I ' I201-+---+--+--'---++-H-+-+-l'-+~"-'-4'-H-+-+--l'-+----+-+------f-+'H-+-+--'+-+-'---l-~-4++4-+-+-+--+--+---++-H-+-t-r-+----f-----l 

I ! II,I I I ii I I I I I i I I I II 
1
,i 

I I i I I 01 I I I I I I I \ i 
10 1-+--t--+--'-i--+i++tlI -+-+---fJ--+--'-1--+'l_,._I-14+++--+'-II +----+-+------f-+'-1 IH-+-f-l-11--+-_.._I-+-.,__ll-'½l-+'+-+-l+-+-+--+---++++-1--+-+--+-· --~-

j I I I j1 I I i I I I I 11 I 1!' I : i i 

0 I : iII! ) i: : 1: I 1: i 1: I i I : :1 I : : : :l11:1 I i i : i11 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Fine Silt j ClayCoarse Medium I 
0.0 3.9 5.7 2.0 6.4 1· 76.4 5.6 

I 

LL PL D~n Di:;n D-:tn c~ c.. 
0.7798 0.1812 0.1613 0.1312 0.1097 0.0996 0.95 1.82 

Material Description uses AASHTO 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB 174 Depth: 40.0'-45.0' Sample Number: CBI74 

Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 
oMoisture content% 17.1 CP05-

EAARS-VB-0283 

Figure 

Tested By: -=L,:....:.M.:..:.a=z=-=o'---------- Checked By: =M:....:B=r-=-ow-'-'-'-'-n________ 
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Particle Size Distribution Report 
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20 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Fines%Sand

%+3" 
Coarse Fine Silt ClayFineCoarse! Medium 

0 657 7 8 16 

X LL PL Dc:n Di:n c~D~n 
0 105.932.6417:0084 11.7946 0.11139.7039 1.8617 0.1550 

AASHTOMaterial Description uses 
o Poorly graded gravel with silt and sand GP-GM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 4.0 

CP05-EAARS-VB-0283o Source of Sample: CB-0174 Depth: 45' to 50' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: _K_ev_i_n_L_e_u_ng~------



0::: 
w z 
u. 
1-z 
w 
C,) 
0::: 
w 
0.. 

0 

IX 
0 

Particle Size Distribution Report 
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GRAIN SIZE - mm. 
% Gravel % Fines¾Sand

%+3" 
Coarse I Fine Silt ClayCoarse! Medium i Fine 

0.0 25.0 21.3 7.77.9 I 12.2 ! 25.9 

C,. C.,PL o~u::: Dc:n Di:::nLL OrnD'.ln 
21.2325 7.9734 3.5183 0.3143 0.1510 0.1096 0.1 I 72.78 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture content % 7.6 CP0S­

EAARS-VB-0283 

o Source of Sample: CB174 Depth: 60.0'-65,0' Sample Number: CB 174 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: _L_M_a_zo_________ Checked By: _M~B_r_o_w_n________ 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines 

% +3" 
Coarse i Fine Silt ClayCoarse! Medium Fine 

0 0.0 0.0 i 12.7 15.33.8 I 1.1 I 60.5 

PLLL Di::n Di.n D-:in D10 c~iX 
0 2.8557 0.1528 0.1369 0.1154 

Material Description AASHTOuses 
o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
.Project: E.A .A (Reservoir) W /0#6 oMoisture content% 14.82 CP0S­

EAARS-VB-0283 

o Source of Sample: CB 174 Depth: 70'-75.0' Sample Number: CB174 

Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: -=L'----"M=a=z=-=o________ Checked By: _M_B_r_o_w_n________ 
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GRAIN SIZE - mm. 
% Fines% Gravel %Sand

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 827 2128 12 

C,.. c..D1,:;;LL PL D1:u:: D~n Di:.n D~n 
0 18.450.139413.9640 2.5708 1.3924 0.2217 0.530.4347 

AASHTOMaterial Description uses 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 11.6 

CP05-EAARS-VB-0283o Source of Sample: CB-0 I 74 Depth: 75' to 80' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: ~K=ev~in~Le=u=n=g~------
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Particle Size Distribution Report 
c: c•.5 ooo 

.5 .5 .5 ~ C .5 ·- co o ~ ~ ~ ~ ~ ; ~ 
CD (")C'\:j'l'""·-~~;x- I i ,,.,._:st :it ---

100 I I II Yrr I T ~~,...,. I I I I I II 
I I I I I I I lf'1 , I I I I I I 
I I I I I I I I i\. I I I I I I

9o1--1----1----1---1++-+,-111-1--l----!,-4--,--1,-l~l--114-H-l-+--+.-~......\r-1---+h+I+-Hhl+--+~I----+-~11-1++,-11--+-+--l---+---+-----+++-+-+-+-+--1--l----------l 

I I I I I I I I > I I I I I I 
I I I I I I I I \ I I I I I I 

so 1-+-----+-----+-~I-----H+.l++-,1-+-I----+-I-+.-I~ItiH-t-t--t.-1+--1----1-1-\--++,t-l++-t-,lc+--+--,-1--+-..,....I-+It+l++-+-+--+---+---+++--t-t-+-+--+--+-------------i 

I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

7o1-+-----+--+--I-----H+l+-+--1-+-I----+--1-+-I-1tlH-t-t--t.-1c+--+---t----1\r-+-H-I++-i-l+----+-,-1--+--,--I--+It+l++-+-+--+---+---+-t+-t-1-+-+--+---+-------------i 

I I I I I I I I I I I I I I 

BOl-+--+--+--'---1-++++I++-+l-+-'-1+l---'l-++l+i-f-+-----1+--+---t---11-+-11+++-+I-+--'-I+--l-'--'-l+++-11-+---1-+---+--+---+-t++++-+-+----+---1 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I501--+--+-----+----+-HH-+--+-+-+---+~-+t-+-+-f-+--+-+----<----+-;>++--+--+---'-t-+---+-~+++-i-1---,f--+--+--+---++-+--t-t----+--+--+---+----t
I I I I I I I I i I I I I I 
I I I I I I I I I I I I I I 

40 1-+--+-----+-~l---++-+'-+I-+-+--+1-+-__I -+-l~l~+'-+l-+-+--1-+-I+-+----<---++'-<14-1--+-'+I--1-~I-+-~I~l+++-l+-+-1--+--+-----+----+-H--t-t--+-+-+--+----1 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

301-+----+--+-~l--t-H-41-+-+-+ll'-+-....._,...111_1'-+'fd+-+-t------f'-II+-+---tr----++'-illi-t--r1rl-"tl---t-~I-+-~ll'tt-t'-11+-+-t--+--+---+----+HH-+-+-~---+---+---t 
I I I I I I I I I ' I I I I I 
I I I I I I I I I I I I I I 

20i--+---+--+-~l--t-H-41-+-+-+l'-+-1....._,...111_1'-+'f!l+-+-t------f'-II+-+-r----t+'-illH-+--t-~v'---t-~I---,-~l_l'tt-t'-11+-+-t--+--+----+---++-H-+--+--+---+---+---t 
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0 ..........__,____,_...._1__,.,,..,.........1...........1 ......l'-'--1'-I....1_1......,..,,.1........_........1..__._........_____,...._11.....,......_............1_____..._I_..__.._I---,"-'--"tt...._._,__..______,____,_..........__,__._________.._...,,....,,'"=""' 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 2 13 65 11 9 

LL PL D~n Di;:n D-:tn C,.. C,. 
2.0168 1.0644 0.8638 0.5621 0.3178 0.1144 2.59 9.30 

Material Description uses AASHTO 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: 100'-105' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 
oMoisture Content% 10.6 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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I I I 11 11 I I I l~I I 
I I I I I I I I I I I I~~~ 

10 1-+--+--+---'-l--++l'-l-1 ++-+ll'-+-'-fllll_l------j',IH-+-+-*11+--+_e-----+-+"ll+-+++-4-1-+--L---I -+----"--'ll+++'ll+-+--t-+---+---+---+++-++-+-+-+----+----1 

I I I I I I I I I I I I I I 
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0 L....J...--'------'--'-1-,-±-::-'"-'-I...i.....:......,_1-'--'-I...J.ll-'----:-c':IL.J..J...J......1'..I..i.........-'--------o-'-'-11...1...J,...J....IJ.I__._.,_I-'--'-I--::lu..,-wl.c...__'-'--'-----'-----;~--'--'-...........--'---'-~""" 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 4 4 11 49 18 14 

I 
I 

LL PL D~n Di.n D~n D10 C,.. C., 
2.3691 1.0654 0.8100 0.3921 0.0946 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: 110'-115' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 18.1 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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0 L.......a.......J.--'---'-1---'-"-'--'--'--"-I.J-.l.,.I....1___1 .....1...w.......u...-'---'-'---------'-""-1L....l...J..~I__._.....I ....._....I _lu...J..J.:l.!...J....:.......J...--'---'--...u...L....1...J....1.....1---1..--'----' 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt I Clay 
0 0 20 14 35 19 12 

LL PL 01:u:: o~n Dr.;n D-:tn D10 c,.. c.. 
6.3892 1.5030 0.9841 0.4144 0.1415 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: I 15'-120' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 16.1 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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I I I I I I I I I I I I I 
I I I I I I I I 1\ I I I I I 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Fines%Sand

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 11 15 22 12 70 33 

PL Dsu;:LL D~n Di:n D~n Drn c~IX 
0 42.8216.8310 1.146.1458 3.3574 1.0027 0.2585 0.1435 

Material Description AASHTOuses 
SW-SMo Well graded sand with silt and gravel 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 12.9 CP05-

EAARS-VB-0283o Source of Sample: CB-0174 Depth: 125'-130' 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes FL 

Tested By: Pedro camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 14 10 23 43 10 

LL PL D~n Di.n D~n Drn C,. c.. 
4.4573 0.7266 0.2944 0.1949 0.1448 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: 140'-145' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

a Moisture Content% 18.9 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

0 

%+3" 

0 

% Gravel 
Coarse Fine 

8 25 

Coarse 
14 

%Sand 
Medium 

26 

Fine 
19 

Silt 
% Fines 

8 

Clay 

X 
0 

LL PL 

o Well graded sand with silt and gravel 

D,u::: 

14.0549 

o~n 
2.9872 

Material Description 

D1:n 
1.6578 

D-in 

0.5359 
D1i. 

0.1771 

D1n 
0.1213 

C,. 
0.79 

uses 
SW-SM 

c.. 
24.63 

AASHTO 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) o Moisture Content % 12.9 CP05-

o Source of Sample: CB-0174 Depth: 150'-155' EAARS-VB-0283 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 



Particle Size Distribution Report 
. . 5 . C: . c 

C ·­.5 ,5 C: ~ C ·- a, 0 

(D M N;... :;: ~ :,c: i-'i ;;j; 
100 j I !I ;: ! I 1: ! ljl ' i ! I I ! I 1' Iii I :1 I l ! ii !II ! I ' : 

I ! '11 : I I '1:, ,! Ii, ,_' 1· i i, ·111 I' ,, 1,'11 ' I . 
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1 ! . !: . I 111 i '1 I I i 'i i i, i ill 11 i : II I : ; !l 'i~)\_..,1_11; __,,,_1:,--t,--1~:____111_i.....,l_1i-,--;.-._.!~ : l i! 11 ! 

90, I 1 ! i!, 1 i I 1 1 '! \!II I ! I I ii! t 11 ! :7-· q ii I 1 1 
I , 

1
i I ·: ll: 1 

;: ~I: 1: I : : i: :1 :ii 11 
80 I I l I I I I .,1 I , I I I ! I 11 •I! i: 1 i 

I I I ! I II \~ I ! I I I i I i 11· '11 ! 
I I I I I i1' I I I i I I I I70i-+---+--+---,--+t+.-HH-+--t--,-t,----,-H+-H-,~-+---+---++++-+-!-,-l--l-----,-/+-H-+-+-+--+--+---++-1-H--+-+--t-t-----i
I I I i I I I\ I I I I I I · 
I I I ! I 1 1 i\. I I I I I I I1 1 

ll: I I I I I I I '\, I I i I i I 1 ,601-+---+--+--'----H-+HH-+--!-'-!'---'--l++-H-,-+--+---------+-l-'++-+-+-l--l---'-li--'----'-l+l'-!-+-+-+--+--+---+++-H-+-+--+-+-----iLU z I I Ill I I 1 \I I I Ill I 
LL I I I I I i I i I I I I I I 
1- I I I I I I I I I ! I I I I501-t--t--+-~-++-rH-+-+--+~1--~H+-t-+-,-+--+---+--~++-+-+-l--l----lt-----"t-+H-t-t-t--+--+---+++-H--+-+-t-t---z 

ILU l I I I I I I I I I I ! I 
(.) I I I I I I I I ~\ I I I I Ill: 
LU 401-t--+--t-~l---++++I-+-+-+1---+-.._I-rl~l--rtl++-1-t'-l+-+-t-----++'il-++-'~~1-+-.._I+-l0 ___.l+++'-IH-'-+--+----i---++-H-t-~-t---+--+---1a. I I I I I I I I I 'ri' I I I I 

I I I I I I I I I I lb I I I 
30 t-t--t----t-~1-+-tfll++-!--t'-l-t-'1--t'--l-~'-+-+-t-t'--11 -+--lt--+-----H,i'+-+,-t-'1+--t[.n __.c__1-4--1'H-14-+-+-+-+--+---+++-H--+-+--t--1--

: : : : : : : : : : tf~::: 
20i-+--+---+--'-1-1-t-P-lll-+-,ll--+'--1-+-~l-l_--'-l-t4+-H-,lf'--+-1-+---1---H-Jll++-+---+-'-I~___ .-'+l++'-+l-+-+-+--+--+---+++-H--+-+--+-1------1 

I I I I I I I I I ! I I I 

I 1#1 II ii I I I I ii i #
I I L I I I II II I Lt · /~ I , i ' . 

10 l---+--l--'-,---l+if'-j1• 1 11-.l-1'-\J-IH-++1'-\J-1:-+--i--- I i -1-, i -~ -- I , i-- -rrT--++-rli1- -- --- 1··----
1 111 1 11 I iii I I i 11 I I I '1 1! I i I I I i. '. i ii l 1 i i I l 

o.........____~1-~.-'-1_1_1._1~1___..1____,1___..1....,.,.1-'--'-'-'--'----'--....:.:..1~1'-'-'1~1~1~1----1~1---'1J.J-J.'-1~l~1~1~!__,_--"-'l~1_l----1-'--..__~I~~ 
100 10 1 0,1 0.01 0,001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 24 14 20 28 11 

X LL PL D,u: D~n D,;:n D'\n D1n C11 
0 9.8196 2.0871 1.0603 0.2081 0.1157 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 15.1 

o Source of Sample: CB-0174 Depth: 155' to 160' CP05-EAARS-VB-0283 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: _K~ev_in_Le_u~n~g~------
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Particle Size Distribution Report 

100 I II 1'11 I II I II I I I I I 
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gol-4--+---+-~I-+H.+++--1-rll-1-,-l--+,--+\-,-+.l++++-+--+--+-----,--+h++--l-h-+--+~l-+---.I--ct-H-ir1-+--l+--+--+--+----+++++-+-+--+--+-----1 
I I I I I I I I I I I I I 
I I I I I I I I I I I I IB0l-4---l----+-~l-4-l-+-+I--1-1---l--l+-,I-+-l-14 '-141+-+-l---+--I+---1---i--+Hl++--1--+-I--+-~I+-,1-11-1-H1H-+-+--+--+---+++++-+-+--+---+-----l 

40 

I I I I I I ~ I I I I I I I 
I I I I I I 1\, I I I I I I I

701-t--+--+---,------t+H--+-t-t--+-.,..--+-,---H-t-'rl-t,--t--+----t---++++++-+-+--+--:--c-t++-H--t-t---t---+----+++++--+-+-+--t---1
I I I I I I I 1\1\ I I I I I I I 
I I I I I I I '\ I I I I I I 
I I I I I I I 1'r-.. I I I I I I601-4--+--+--'-----f+l-++-t-f--+---+---H-H-!--+--++t----t,-----++++++-+-+--+--t++-H--t-+--+--+---+++-+-+-+-+-+---+---l
I I I I I I I I ' I I I i I I 
I I I 11 11 11 \ I I I I I I 

50 1-4--+--+--'--l--.+f.'+1-++-+-I+-'-I-+-1_,_1-l!.Jl-++-+-+'-+-+--r,----++:41-+++-+I-+--'-I-+---'l--'lt++-IH-1-+--+--+----+++-+++--+--+---+--1 

: : : :: :: :I \: : : ::: 

I I I I I I I I I I I I I 
I I I I I I I I '\ I I I I I I 
I I I I I I I I I I I I I 

30 ,-+--+--+-~1---11-+-+--·1_,_,_1__._II~I-¥+-+-+-t--!"-1--+--+----++41'-+',..,_._'-!--tl_,1-+-~l-1-H-'+-+-l+--+--+--+---++-t-++-+-+-+---+------1 
I I I I I I I I I I\~ I I I I 
I I I I I I I I ! 1'-.~I1 11 

1 
1 

201-+--+--l---+-l--t-+-++11-+-+-;'"-+-1~1-+'ll_,____,.,lf--H-+---t'-+--t-1-----+-t>,''H-+--+-'+-+-'l,_l-+-~-'-H--f-i-+-+~~-+++-+--+--+-+----t-----1 
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101-t--+--+-_...l---t-t-i--tll-t-t--;--+-l~l-t'll_~IH-t-t-t'-l+-t-t-----t-t'-llr++-+-"+l--+-~l--t--~l__.s-t-t-t--+--r---tt-r++-t-t--t----+---i 
1 1 l,. 1 1 1 1 1 1 1 1 1 1 111 rr j 

O..........-----~~:-~:~I___:~:-:-~II.,.,,:~~:~-~-~:~~:~~:-~:-::::--:---:-~--------,:-::-,-~~~--:::-::":::"7
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 4 31 15 24 17 9 

LL PL D~n Di:::n D-:tn D10 c.. 
12.8381 3.5135 2.0262 0.6095 0.1557 0.0949 1. 11 37.04 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: !60'-165' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 14.3 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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Particle Size Distribution Report 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt I Clay 

0 0 4 4 11 61 20 

LL PL Dai:: Di::n Di::n D~n Orn C,. 
0.6669 0.1972 0.1755 0.1272 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: 165'-170' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

oMoisture Content% 20.3 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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i I I I I I I I I I I 1\1 I 
I I I I I I I I I I I I I I 
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30t-+--+---+-~l--++++il-++-+l--+-1.L..--f'-l_l,-----t'-111++-t-r--ll+-+----t----+-Hl+-++-+I-+---'--+-1~1'---'ltt.\,w.-i-+-+---+----t----+-+-H-+-+-r-+---+----'---1 
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I I I I I I I I I I I I I I 
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I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse Medium Fine Silt Clay 
0 0 2 3 5 61 29 

LL PL D~n Di::n o~n C,. 
0.2321 0.16 I 1 0.1397 0.0812 

Material Description uses AASHTO 
o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: l 80'-185' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 19.7 CP0S­

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 6 4 7 42 41 

I 
LL PL D~n Di.n o~n c~ c.. 

0.7647 0.1355 0.1120 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: 185'-190' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 20.4 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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901---+---+---+---l-l-+.-1-1--+-+--+--!,---!.++-.-1-i......+-..::;,,,,,'""""---l+.+-H-hl---+-l--,---,-l~--+-l-+-----\----+---H-H-+-+-1-+--+-----l
I II 11 I I I I '(°""'......, I I I I I I 
I I I I I I I I ~~- ..""'J I I I I 
I I I I I I I I I I T.....,"'Cl I I I

B01--t--+--+--,-l---++HI+-+-+I,-+-.,.....!--t.l-l;--+,tl-++-1-+.-I+--+---,----++.111-+++--,-tl-+--""'I,-,-I-sl+++.lt--t--1-t--+----+----+Hc+++-+-+--+------1 

70 : : : : : : : : : : : \i : : 
I I I I I I I I I I I ~)---,-IH--HI-+-+-t-+-+--H--f--'H-+-+-+-+----1 

I I I I I I I I I I I I I I 
G01--+---+--+--'-l--++HI-++-+-I+-I+I-'--!-Hl-++-+-+-1+--+-f-----++-IH-+-+-'+I-+--'-I-+--:...t-1_l+++l++-t--+--+--+---H-H-+-+-'+-+---+-----1 
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I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

40 1----t----+---+-~l-++r+I-++-+-I+-'-I--+1-~I+IH-+-+-+--1+-+-t-----+--+'-l+-+-+--+-'-11-+-~I-~I-1-t-11'"+'l++--+-+----+---+----+++-+-+~-+--+--1 
I I I I I I I I I I I I ?' I 
I I I I I I I I I I I I i I 

301-+-+--+----'1-++-t'-11++-t--+-1-l---'1-f-11~1-1++-t-f-11+-t-+---Hl4-l-1!---t--'14-----lf-l'----l-__,1____.1+-ldl--'-lt--t--t--+---+---+-----++++-,f-f-+--t-t------, 
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0 ,.___.__.___.__.1----,-,,-',--'-'-1..........,.........I--l--ll--"-1---l"'"""e-'-I......_.......__I._____._,___..._Il..........,_......1____._.1__._......1__._1...........1'--'-'__._-'-------'----'-'-......._._._..____.__.._,_.,,...,...,. 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 2 6 3 6 56 27 

LL PL Di:n Di:::n D~n Orn C,. C,. 
0.7053 0.1341 0.1215 0.0892 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05---05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: l 95'-200' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 16.8 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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40 1-+--+---+--'--+++l++-+-l-'-l-+-l--+-I___,_I-+l+-+-++-+-l-t--1----"c----++-'+I-+-+-t-4-1--+--'l-+-__,_1-,-1_1+-+--+--c--+------++++-+-+--t-+---+------1 
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0 '-'-~--'--'-'---,--,!:-:--""-'I...................1 ........_I....,1_.._1"'='U....."-'i.-1.1..-J-'-----!..1,1.l...._._...,___._.1__._.,_I...,__.._I--='~l--'-'-'----'--'l'--'------=-'::':-1-'...._.--'---'--.........,-:---::='
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 0 0 0 78 22 

LL PL D1u:: Di:!n DJ.n D~n D1n c.. 
0.1278 0.1043 0.0960 0.0806 

Material Description uses AASHTO 
o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: 200'-205' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
o Moisture Content% 24.8 CP0S­

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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40 1-+--+---+--'-l--t+r+I-++-+-I--!--'-I--+'1-~I--+'-IH-+--t-r-1+-+-t-----+--+'-lt-++-t-41-+---'-I--1--~I_1itrl+-+-t-t--+---+---++-H--+--+---i---+--+-----t 
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0 L....l--'---'---'-1____..........I ....._....._-"-I_._._I_..l'----'-1-"-I'-'--"--'-"-I-'--'-'------'-"-1............c...J.JI---1......1..I-'--'-I_...u....c.11'-'-'--'--'----'------'---W...u....-'--'---'----J.---'
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 0 0 0 75 25 

LL PL Di::n Dr.n D-:tn 
0.1253 0.1007 0.0926 0.0783 

Material Description uses AASHTO 
o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0174 Depth: 205'-210' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 25.7 CP05-

EAARS-VB-0283 

Figure 

Tested By: Pedro camaraza Checked By: Michael Brown 
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Silty sand with gravel 

Project No. 05-05-0013-

10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Sand % Fines - - -----+----.-----~----·-·- -i------····-·-·- ------~.-------l 

Coarse i Fine Coarse! Medium i Fine Silt i Clay 

22 I 12 3 i 11 ! 26 26 

Di::n Di::n D-:tn CuOrn c~ 
21.1419 1.1763 0.3693 0.1020 

Material Description AASHTOuses 
SM 

Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) oMoisture Content% 18.3 CP05-

EAARS-VB-0284o Source of Sample: CB-0182 Depth: 10' to 15' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: _K_ev_i_n_L_e_un-g~------
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm_ 

%+3" 
¾Gravel ¾Sand % Fines 

Coarse Fine Coarse Medium Fine Silt l Clay 

0 0 2 2 91 4 

LL PL D~n Di::n D~n 
0.2321 0.1883 0.1746 0.1481 0.1237 0.1125 1.04 1.67 

Material Description uses AASHTO 

o Poorly graded sand SP 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0182 Depth: 20' to 25' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 25.9 CP0S­

EAARS-VB-0284 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

LL 

%+3" 

PL 

% Gravel 
Coarse Fine 

I 69 

Di::n 

16.6441 11.7433 

%Sand 
Coarse! Medium i 

8 ! 6 ! 

D"n D1.n 
9.9304 5.7187 

Fine 
6 

0.9693 

Silt 

Drn 
0.1985 

% Fines 
1 

6 

C,. 
14.03 

Clay 

C., 
59.17 

Material Description uses AASHTO 

o Poorly graded gravel with silt and sand GP-GM 

Project No. 05-05-0013- Client: 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0182 

Black & Veatch 

Depth: 45' to 50' 

Remarks: 

o Moisture Content 

EAARS-VB-0284 

CPOS­

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: ~K~ev~i~n~L~eu=n.c...9~------



Particle Size Distribution Report 
C: . C: .s 

-~ .5 .E ~ .5 .5 ·- (X) 

<O I') N ,- ~ ~ ~ 

100 
I I: ~I: I II 11·11 !I 1·1 I I I 11 I I I I
I I \1 I I I I I I \1 
I I Ii I I i I I i i I I II i I 

I 

go 1--+-+--+-,c--+Hrl-+-+-+r-+-l-,-l-11-,.--l--,.l-il++--f-h--11+---11--+--++r+I+++-rtl-+-rl-+---rl--+I++-t+-tjl--t-t---t-+---+++++-t-t-+--+-·-. 

I I I I~ I I I I I I I I II I I 
I I I I 1. I I I I I I I 11 j1 I 

80•--+--+---+--+---+-HH--+-i---l+--+-+---+-l--+--l++-+-+--+---++---+---+-+++-+-+--+-++---+--+--+-t---++-+-il-H-.I-H--+--+--+--'-+,+-Hl-+-·-1---1-+---I
! II , I I I I I ! I I I I , ! 
I I I I I I I I I i I I I I i I 
I I I I I I I I I I I I I I i I I 

701--+-+--+-f-,i-+HH-1++-+l+-'1++;-+1+-11-~;\--l++-11+-H--l+-11+-+-+---+-+11*11++-+-++-,:--++-;-+-+-II---ttll-Hl-t+II-H--t--t--+---++++-+-+--t-+-1:--t!-----1 

1I I I I I i I I i i I i I !I 
'j1' 

1 
I I I I0:: 

UJ 60 1-+--+--+-t---~1--I-H-11-+-~1 ---,,1~--,~i------,+-+-+---+-+,r---+-,--+-~,-,++-Hll+-+-+-+-+---+---+H+++-+--+---II---J 
z i I I I I I I I 'r-,,. I I I I I ! 1 
u:: 

I I I I I I I ! I r-...j'........ I I I I I I I L1-z so f--t---t--t-+l--++-tt+++-tt-1-H--1-ttl-f-1-+i11--t+Ht--l+-+-~~:t--t+til-+++-tt;-t--+-1+-;f--t;t-H+;H-lf-t--t---t--+H+r++-+--1 -
UJ 
(.) 
0:: I I : I I I I I I ~-. I I I I ! 
UJ I >I I I I I Ii II I I II .._' I I401-+-t---+-t---+t-tt+++--tt-++--tt--+-ttt-t-HHt-+-t-+---++tt++''dl--+-+-f-+-+t+H-t-+-t-t--+--t---H-++-t-+---+-+---+---ta.. 

II I I I I I I I 1T\ I ! I I 
I I I I I I I I 1! ! ~ I I I 

30 - - : -i 1i+(: I ; ; ; ; ; I 1\ ; ;i 1 
I 

1 

201-+l-+---+il-+-:--+H"i+;++1--1+-:I-+I+i--1'-1--l;--+i-H+II;+-i-111---t+--;+---1-+--++r+i-H-+-++:--H-\t--~ I ; 
LJ Ii I I I II I I Ii: i NI10 I .:. I 

I 

i 
I I 

: i+-+--1---+---+, -·-·-· ---+--,- ;---r+-t"-+--r-+-+'--+-->---f'-1-,-,--+-+--+-+--+--+---+----+-+-+--+--~----+--~ 

1i i I : I' :: I : : IN 1 I·\ i i II,
I : : :I 1:1 11 1:1 'I :I 1 ; :

0 I I I I I I i ; 11 I i 
1 

I I 111 I I I I I I I i 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

0 

X 
0 

LL 

%+3" 

0 

PL 

% Gravel 
Coarse I Fine 

15 I 29 

I 

D~n 
18.9898 7.5526 

%Sand 
Coarse Medium I 

6 11 ! 

Di:;n D~n 
2.0365 0.2402 

Fine 
30 

0.1348 

Silt 

0.0972 

% Fines 
I 

9 

c~ 
0.08 

Clay 

77.72 

Material Description 

o Poorly graded sand with silt and gravel 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0182 Depth: 55' to 60' 

uses AASHTO 

SP-SM 

Remarks: 
o Moisture Content% 16.2 CP05-

EAARS-VB-0284 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 
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Particle Size Distribution Report 
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GRAIN SIZE - mm. 
0/4Gravel %Sand

%+3" 
Coarse Fine Coarse Medium Fine 

0 00 17 20 44 13 

X LL PL Dsu:: Di::n Di:;n D".\n 
0 5.2877 1.8502 1.3945 0.7504 0.3130 

Material Description 
o Poorly graded sand with silt and gravel 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0182 Depth: 75' to 80' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

0.01 0.001 

% Fines 
Silt Clay 

6 
I 
I 

I 
I 

Drn 
0.1950 

C,-

1.56 

C,. 
9.49 

uses A

SP-SM 

ASHTO 

Remarks: 

o Moisture Content % 11.1 

CP05-EAARS-VB-0284 

Figure 

Tested By: Pedro Camaraza Checked By: _K_ev~i_n~Le~u~n=g~------
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Particle Size Distribution Report 
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GRAIN SIZE - mm. 

%+3" 
% Gravel ¾Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 27 11 41 12 9 

LL PL Ds::u:: D~n D,:;n D"\n D10 Cu 
10.5341 1.8396 1.2933 0.6557 0.2449 0. 1083 2.16 16.98 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0182 Depth: 110' to 115' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

o Moisture Content% 16.1 

CP05-EAARS-VB-0284 

Figure 

Tested By: Pedro Camaraza Checked By: _K~ev_i~n~L~eu=n-""'g.,________ 



Particle Size Distribution Report 
C: 

C: .5 
. C: 0 0 0

.5 .5 .5 ~ C: ·- 0 0 0 0 0 0 ,q- 0·- co 
CD M N ~ :;: ~ ~ ~ ; i ij ~ ; i ; ; ~ 

100 ! 11: j i! : , f\!'!'I' ,, I I 
i jli Ii ! I I I i ii 

Ii I I ! 
Il!I i1 I! I ' 1,1 1 J 'I i I' I: I 

! : I 
i 1! 11 i' I ! i I i 

j i, I !i i ~ 11, I, i ! I it I I ' 
I I I I; p, 11 '' ! i i ! ' !! I I 

90 ! . I: --
I I! i ii I II I I:-.~{1 i I I ! . --;--

I 
i I I I ! I ! i 

j 1, 
! I 

I 1' I I I I I I I I I I i 

,I I ~I\. 
I 

i 'I I I I I I I I I I I I80 
I I 

I I I I I I I I ' I I I I I I 
I I I I I I I I 'J I I I ! I I 

70 
I I I I I I I I \ I I I I I I 
I I I I I I I I \ I I I I I I 
i I ! I I I I I I I I I I Ij I 

c::: 60 I I I I I I I I I I I I i I I 
UJ I I ! I I I I I I \ I I I I I I I 

z 
u: I I I I I I I I I I I I I I 
I- 50 I I I I I I I I I I I I I I z I I I I I I I I I I I I IUJ I 

CJ I I I I I I I I I I I I I Ic::: 
UJ 40 I I I I I I I I I ' I I I I I 
0.. I I I I I I I I I \I I ! I II 

I I I I ! I I I I ~ I I I I 

30 1---~ ---,.__L_ L Ii I I i Ii I Ii i i I 111--
I I I I I I I I I 1\ 

~ 
I I I 

I I I I I I I I I I I I I 
20 i I Ii I i i Ii i Ii i I I 11 

t 
I I I I I I I I I I I I~ I 
I I ' I I I i I I I I I .. , 

l 
I 

10 t I II I I I II I II I ; I I 
,I 

II 

l 
I I I I I I I I I I I I 

I I i I I I I I I I i I I I I II I 
I0 i i I ! I i I I i I I i 11 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0 0 14 10 44 19 13 

I 
I 

IX LL PL Doi:: Di::n Di:n D-,n D-1,: D1n c~ C,. 
0 4.2449 1.2042 0.8939 0.3714 0.1087 

Material Description uses AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) a Moisture Content% 15.8 

o Source of Sample: CB-0182 Depth: 115' to 120' CP05-EAARS-VB-0284 

Date: 0 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: -'-'K=-ev"-'i'-'-n-=Le=u=n-=g._________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt I Clay 
0 0 11 34 15 21 11 8 

LL PL D~n Di:n D".ln C,- c.. 
0 17.1668 6.1287 3.6565 1.0348 0.2701 0.1350 1.29 45.40 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0182 Depth: 125' to 130' 

Date: o 

Remarks: 

a Moisture Content% 9.5 CP05-

EAARS-VB-0284 

Figure 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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GRAIN SIZE - mm. 

%+3" 

0 

% Gravel % Sand % Fines1------~------1--~--------1-----------~-----------··-
Coarse Fine Coarse Medium Fine Silt i Clay 

0 27 19 i 25 22 7 

LL PL 
I 

Dsu:. Di::n Di::n D-:tn Orn C,-
9.7354 2.5953 1.7240 0.4399 0.2916 0.2374 0.31 10.93 

Material Description 

o Poorly graded sand with silt and gravel 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-OJ 82 Depth: 140' to 145' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

AASHTOuses 
SP-SM 

Remarks: 

a Moisture Content% 9.0 CP0S­

EAARS-VB-0284 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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%+3" 
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I I 
;x LL Di:;nPL Di:u:; c..D~n D~n D1n 
0 20.219.7852 0.1632 0.252.2565 1.3000 0.2495 0.1116 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) a Moisture Content% 10.0 

CP05-EAARS-VB-0284o Source of Sample: CB-0182 Depth: 150' to 155' 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes FL 

Tested By: Pedro Camaraza Checked By: _K_ev_in~L~eu~n~g~------
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GRAIN SIZE - mm. 
% Sand % Fines% Gravel

l---------+-------~-----1-------·------------------% +3" 
Coarse Fine Coarse Medium Fine Silt I Clay 

0 0 6 20 11 13 39 11 

: 

LL PL Di::n D-:i.n 

0.1859 0.13388.9346 1.4083 0.4471 

uses AASHTOMaterial Description 

SP-SMo Poorly graded sand with silt and gravel 

Project No. 05--05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) oMoisture Content% 12.0 CP0S­

EAARS-VB-0284o Source of Sample: CB-0182 Depth: 155'to 160' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL Figure 
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GRAIN SIZE - mm. 

% +3" 
% Gravel 

Coarse I Fine Coarse! 
%Sand 

-------+-
Medium Fine 

% Fines 
Silt Clay 

0 0 i 13 9 I 12 44 22 

LL PL Di:u: D~n D~n D~n C,. 
3.7710 0.1845 0.1459 0.1102 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0182 Depth: 175' to 180' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 16.5 CPOS­

EAARS-VB-0284 

Figure 

Tested By: Pedro Camaraza Checked By: Michael Brown 
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uses AASHTOMaterial Description 

SMo Silty sand 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) oMoisture Content% 14.5 CP05-

EAARS-VB-0284o Source of Sample: CB-0182 Depth: 185' to 190' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL Figure 
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GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0 0 0 i 0 55 45 

LL PL Di::n Or;n o~n 
0.1073 0.0844 0.0779 

Material Description uses AASHTO 

o Sandy silt ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0182 Depth: 205' to 210' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

oMoisture Content% 23. l CPOS­

EAARS-VB-0284 

Figure 

Tested By: Pedro Camaraza Checked By: _K_ev_i_n_L_eu_n~g~------
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GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines-----------+-----------·-------·--------------~-·-

Coarse Fine Coarse Medium I Fine Silt ! Clay 
0 o I o o o 57 43 

LL PL D~u:: Di::n D~n D~n D1n C,- c.. 
0.1019 0.0837 0.0784 

Material Description uses AASHTO 

o Sandy silt ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0182 Depth: 210'to215' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

oMoisture Content% 25.7 CP05-

EAARS-VB-0284 

Figure 

Tested By: Pedro Camaraza Checked By: _K~ev_i~n~L~eu~n.c..9~------
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Material Description uses AASHTO 
o Sandy silt ML 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) oMoisture Content% 75.1 CP05-

o Source of Sample: CB-0182 Depth: 225' to 230' EAARS-VB-0284 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: Pedro Camaraza Checked By: _K_ev_i_n_L_e_un_g~------
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GRAIN SIZE - mm. 
%Gravel %Sand % Fines

%+3" 
Silt ClayCoarse I Fine Coarse Medium Fine 

0 110 0 8 4 12 65 

LL PL D~n D~n D-:inX D10 c~ 
0 1.4423 0.1530 0.1378 0.1178 0.0898 

AASHTOusesMaterial Description 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 21.5 

CP05-EAARS-VB-0285o Source of Sample: CB-0190 Depth: 40' to 45' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: _,_,K-=--ev'--'-in'--'----=L-=--eu=n-'--g,_________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand 

Coarse Fine Coarse Medium Fine 
0 0 7 9 32 45 

LL PL Dai::: De.:n D~n 
2.1781 0.6560 0.3805 0.1708 0.1210 

Material Description 

Silt 

0. 1039 
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' I I I 
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0.43 

uses 

! 
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0.001 

Clay 

6.32 

AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0190 Depth: 45' to 50' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

a Moisture Content% 18.6 

CP05-EAARS-VB-0285 

Figure 

Tested By: Pedro Camaraza Checked By: '--'K=ev.:..:.i:..:..n-=L=eu=n-"--g,.._________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse Medium Fine Silt Clay 

0 o I 33 16 20 I 18 13 

I 

LL PL Di::n Di::n D~n C,.. c.. 
9.5740 3.3432 1.8251 0.3909 0.1189 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0190 Depth: 70' to 75' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 
oMoisture Content% 14.8 

CP05-EAARS-VB-0285 

Figure 

Tested By: Pedro Camaraza Checked By: _K_ev_in_Le_u_n_g~------
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GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand.-----------1--~---~---·-·--it--------~-----1 

Coarse I Fine Coarse Medium Fine 
% Fines 

Silt Clay 

I 21 8 ! 14 32 11 

I I 

LL PL D~n Di::n D-:tn c~ C., 
18.4096 2.7228 0.8308 0.2172 0.1177 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0190 Depth: 75' to 80' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

o Moisture Content % 17.1 

CP0S-EAARS-VB-0285 

Figure 

Tested By: Pedro Camaraza Checked By: -'--'K=-ev'--"in'-'--=Le=u=n=g'--------
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" 
Coarse Fine Coarse Medium Fine Silt Clay 

0 33 8 8 29 16 

[X LL PL C,.D~n Di.n D-tn Drn 
0 15 .3817 4.0643 1.3624 0.1553 

Material Description AASHTOuses 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content % 13 .5 

o Source of Sample: CB-0190 Depth: 110' to 115' CP05-EAARS-VB-0285 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: _K_ev_i_n_L_e_un~g_______ 
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GRAIN SIZE - mm. 
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%+3" 
Coarse Fine Coarse Medium Fine Silt I Clay 
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c,,C,..PLLL Di::n D-tn D1nD~nlX 

0 16.5258 3.4175 1.8409 0.2754 0.1326 

AASHTOMaterial Description uses 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) o Moisture Content% 11.6 

CP05-EAARS-VB-0285o Source of Sample: CB-0190 Depth: 115' to 120' 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes FL 

Tested By: Pedro Camaraza Checked By: ~K~ev_i~n_L_e_u_ng~------
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse I Fine Silt j ClayCoarse Medium i Fine 
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C,. C.,PL Dsu:X LL Di:::nDi::n D~n 
0 1.0644 0.1485 0.1334 0.1081 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 18.75 CP0S­

EAARS-VB-285 

o Sample Source: CB-0190 Depth: 150.0'-155.0' Sample No.: CB190 

Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: ~L~M~A~Z=O~------- Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse i Fine Coarse Medium I Fine Silt I Clay 

0.0 0.0 I 11.5 6.s I 13.4 I 48.9 19.4 

LL PL Dsu:;: D~n Di::n D~n D10 C,. C,. 

3.0457 0.1711 0.1440 0.1150 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/0#6 

o Sample Source: CB-0190 Depth: 155.0'-160.0' Sample No.: CB190 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

o Moist..ire Content% 18.11 CP05-

EAARS-VB-285 

Figure 

Tested By: -=Lc,_cM.c,;cAZ'--=..O~------- Checked By: Michael Brown 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse ! Fine Coarse! Medium Fine Silt I Clay 
0.0 o.o I o.o 0.0 i 2.6 26.6 70.8 

I 
i 

LL PL Di::n Di::n D"ln C,. c.. 
0.1011 

Material Description uses AASHTO 

o Silty sand ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB-0190 Depth: 215.0'-220.0' Sample No.: CB190 

Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

o Moisture Content %43 .4 CPO5-

EAARS-VB-0285 

Figure 

Tested By: ....:L::..:M_,_,A:...:Z=O=-------- Checked By: Michael Brown 



Particle Size Distribution Report 
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1 I I I I I i I I I I i i i ILU 40 
CL 
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I I I I I I I I I i I I I I I I1 
I i i I 11 II i II i I I I I i i II : I I ' I I II 
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,1 

30 ! i i : I I i I I I I Ii i II I I I I I I i i I:.,•'·1 ·1 II II :I 

1 1 
1 1' I I I ii ,1 II I I i II I I I I I I I I i i 
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0 I I i 1 1 II ii i1 • 11i Ii I 11 ; 1 i ,;, : I I I ' i I 11 I i I ! 1 Iii i I I I i 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Fines% Sand

%+3" 
Coarse I Fine Silt ClayCoarsei Medium I Fine 

0 0.0 I 10.2 28.00.0 i 0.0 61.80.0 

c,..PLLL CuDi.n D~n D~nlX 
0 0.3214 

uses AASHTOMaterial Description 
MLo Silty sand 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 88.1 CP0S­

EAARS-VB-285 

o Sample Source: CB-0190 Depth: 220.0'-225.0' Sample No.: CB190 

Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: ~L~M=AZ~O~------- Checked By: Michael Brown 
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Particle Size Distribution Report 
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100 10 1 0.1 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand 

Coarse Fine Coarse! Medium I Fine Silt 

0.0 0.0 0.0 o.o I 5.5 8.8 

LL PL Di::n Di:.n D~n D10 
127 66 

Material Description 

i 
i 

I 

I 
I 

! Ii ! 
! 1 ! 

I 
i 

I 
I 
! 

! ii I i 

! I : : i 1 ! 
0.01 0.001 

% Fines 
Clay 

85.7 

c~ 

uses AASHTO 

o Silty sand ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/0#6 

o Source of Sample: CB-0190 Depth: 225'-230' Sample Number: CB 190 

Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

a Moisture Content% 148.3 CP05-

EAARS-VB0285 

Figure 

Tested By: --=L,_,M-'-"A'---'Z=O=--------- Checked By: Michael Brown 
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Particle Size Distribution Report 
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GRAIN SIZE - mm. 
% Gravel %Sand %Fines

%+3" 1---__:_:........:.._c-'-----t--.----__:_c...::....c=-;..:.-----+------
C oars e i Fine Coarse! Medium • Fine Silt Clay 

0.0 0.0 I 32.5 15.3 21.4 I 14.4 16.4 

LL PL Di:u:: Di::n D~n D~n c.. 
9.7174 3.2447 1.7354 0.3970 

Material Description uses AASHTO 
Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content %13.5 CP05-

EAARS-VB-0286 

o Source of Sample: CB205 Depth: 5.0 1-10.01 Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: ~B~o~lo_o_k_i________ Checked By: _K_L~e~u_ng~-------
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GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse : Fine Coarse! 
%Sand 

Medium I Fine Silt 
% Fines 

i Clay 
0 0.0 12.2 15.4 5.4 i 17.9 49.1 0.0 0.0 

C,.LL PL D~n Di::n D~n c..OrnIX 
0 17.1241 0.8955 0.4494 0.1364 0.0913 0.0852 0.24 10.51 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture Content % 18. J CP05-

EAARS-VB-0286 

o Source of Sample: CB205 Depth: 15.0'-20.0' Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: -=B"-'o=lo"-'o"""'k'-i________ Checked By: -'--'K'-=L=e~u=ng;;,_________ 
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GRAIN SIZE - mm. 
% Gravel %Sand 

0.01 

I 

I 

I 

I I l 

% Fines 
Coarse I Fine Coarse Medium f Fine Silt i 

0.0 i 15.1 8.4 21.0 I 49.1 6.4 

I I 
PL Di::n Di::n D-tn C,. 

4.7979 0.5468 0.3284 0.1675 0.1215 0.1066 0.48 

Material Description uses 

0.001 

Clay 

5.13 

AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB205 Depth: 30.0'-35.0 Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

o Moisture Content% 16.2 CP05-

EAARS-VB-0286 

Figure 

Tested By: ~B~o~lo~o~k_i________ Checked By: _K_L_e_u_ng~-------
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GRAIN SIZE - mm. 
% Gravel % Sand 

l 

, 

0.01 

% Fines 

!, ii 

I 

I 

I 
I I 

0.001 

f------------+-------------+--------------·-----%+3" 
Coarse I Fine Coarse! Medium I Fine Silt I Clay 

0 0.0 0.3 4.60.0 0.1 2.9 I n.1 

C,..PL c..LL D~n D~n 
0 1.640.2147 0.1638 0.1504 0.1282 0.1115 0.1002 1.00 

AASHTOMaterial Description uses 
SP-SMo Poorly graded sand with silt 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 23.8 CP05-

EAARS-VB-0286 

o Source of Sample: CB205 Depth: 35.0'-40.0' Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: ~B~o~lo~o~k_i________ Checked By: _K_L~e~un_g~-------
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LL PL 

o Poorly graded sand 

Project No. 05-05-0013-

10 

% Gravel %Sand % Fines 
I Fine Coarse Medium Fine Silt Clay 

o I o I I 97 

I 
I ! 

D~n D~n o~n Drn C., 
0.2317 0.1989 0.1881 0.1672 0.1492 0.1407 1.00 1.41 

Coarse 

1 0,1 0.01 0.001 

GRAIN SIZE - mm. 

Material Description uses AASHTO 

SP 

Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) aMoisture Content% 25.2 

o Source of Sample: CB-0205 Depth: 40' to 45' CP0S-EAARS-VB-0286 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: ~K~ev~i~n~L~eu~n~g~------
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Particle Size Distribution Report 
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines·------------~-----+--------~------'- ----·---------~------1% +3" 

Coarse Fine Coarse Medium Fine Silt i Clay 

30 0 1 4 16 76 

C.,LL PL o~n Di::n D-:in D1n 
1.810.1232 1.000.7273 0.2225 0.2009 0.1653 0.1365 

AASHTOMaterial Description uses 
o Poorly graded sand SP 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) a Moisture Content% 22.5 

o Source of Sample: CB-0205 Depth: 45' to 50' CP05-EAARS-VB-0286 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: Pedro Camaraza Checked By: .:...:K=ev.c...'.i'-'-n-==L=e=un""g,________ 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" ---C-o-ar_s_e---,---F-i-ne------1-Co-arsel Medium ! ----Fi__n_e-----+---------S-il_t____ -- . -----c-,a-y-------1 

0 0 0 3 2 I 3 74 18 

I I 

C,.. c,,lX LL PL D~n D,:;n D~n 
0 0.1566 0.1229 0.1141 0.0937 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir) o Moisture Content% 27.7 

o Source of Sample: CB-0205 Depth: 50' to 55' CP05-EAARS-VB-0286 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: Pedro Camaraza Checked By: _K~ev_i~n~L~e_u~ng~------
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse I Fine Coarse Medium I Fine Silt Clay 

0.0 o.o I 41.5 10.0 11.2 I 20.5 . 10.8 

LL PL Di:u::: Di::n D,:;n D-:tn D10 C,, 
14.1250 5.5497 2.2752 0.3869 0.1374 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB205 Depth: 60.0'-65.0' Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 14.2 CP05-

EAARS-VB-0286 

Figure 

Tested By: --=Bc..=oc...,loc..=o~ki~------- Checked By: ~K--=L=e~u=ng~-------
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I 

Iw 
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40 I ; II I : : i: : : : I ! : i: : :\: : ! 
, 1 i :1 , 1 ii , I , I , , IiI Ii ,301-L---'----!----'----H--!4-+-4--__µ......+-1---_JJ_--+--U.f-+++-ll-+-+----+---+-i-4-++-1--4-+--+-'--1~4+-l'++---'-+-+---'------'-'-+-+-H-+-t---+---l 
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1
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1

I I : 1 : I 11 I I '11, I I : i I '~11 I 
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0 I i i !! I !1 I ill i ! Ii i I 11 I :i I i I ;1 II I I , I I 

100 10 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel ¾Sand % Fines

%+3" 
Coarse ! Fine Coarse Medium Fine Silt Clay 

0 0.0 i 3.80.0 5.7 11.1 63.9 15.5 

C,..PL Di::n Di::nLL c..D~n 
0 0.8815 0.1907 0.1619 0.1239 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 20.6 CP05-

EAARS-VB-0286 

o Source of Sample: CB205 Depth: 65.0'-70.0' Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: _,,B=o=lo=oc:..ok,__i________ Checked By: _K~L~e_u~ng~-------
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100 10 1 0.1 O.Q1 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand %Fines 

t----------,------+--~----.------+----------~------t 
Coarse Fine Coarse Medium Fine Silt I Clay 

16 9 15 38 11 

i 
LL PL Di:u:: Di:n D,.n D"\n Cu 

12.2562 1.3364 0.4978 0.1704 0.1104 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0205 Depth: 70' to 75' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

a Moisture Content% 17.5 

CP05-EAARS-VB-0286 

Figure 

Tested By: Pedro Camaraza Checked By: _K~ev~in~Le~u~n~g~------
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand1-----------------------+----------------

Coarse l Fine Coarse! Medium ! Fine 
% Fines 

Silt Clay 

0.0 o.o I 24_2 23.o I 33.3 I 12.5 7.0 

I I 

LL PL Di:;n D<:!n C,- C11 
6.6065 2.6252 1.8071 0.8197 0.2840 0.1554 1.65 16.89 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB205 Depth: 70.0 1-75.0' Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 9.3 CP05-

EAARS-VB-0286 

Figure 

Tested By: ~B~o~lo~o--ik_i________ Checked By: _K_L_e_un_g~-------
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GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse I Fine Coarse! 
%Sand 

Medium ! Fine Silt 
% Fines 

Clay 
0 0.0 o.o I 33.2 14.5 I 19.8 ! 19.7 12.8 

I 

LL PL Dai:: Di:;nD~n D~n 
11.6744 3.1951 1.7104 0.3590 0.1333 

Material Description uses AASHTO 
o Well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 13.4 CP05-

EAARS-VB-0286 

o Source of Sample: CB205 Depth: 75.0'-80.0' Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: ~K~L=e~un=g.,__________ 
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%+3" 

0 0.0 

X LL PL 
0 

10 

% Gravel 
Coarse I Fine 

13.2 I 33.o 

1 

GRAIN SIZE- mm. 
%Sand 

Coarse Medium I Fine 
14.3 1 18.5 I 14.4 

0.1 

Silt 

0.01 

% Fines 
i 

6.6 

0.001 

Clay 

18.2007 

D~n 
6.7382 3.7962 

D~n 
1.0033 0.2582 0.1729 

C,-

0.86 38.97 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 11.7 CP0S­

EAARS-VB-0286 

o Source of Sample: CB205 Depth: 80.0'-85.0' Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: ---=B=-..co'-'-lo=o"--'-k-'-'--i________ Checked By: -'--'KC..CL=e=u""'n=g________ 
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GRAIN SIZE - mm. 
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I I :t 

0.001 

% Gravel %Sand % Fines
%+3" 

Coarse : Fine Coarse Medium. Fine Silt I Clay 
0 0.0 20.8 7.10.0 14.1 / 40.6 I 17.4 

Or;:n C,..PL Di::n D'tnX LL C11 
0 7.9074 1.6310 1.1437 0.5431 0.2533 0.1649 1.10 9.89 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 aMoisture Content% 15.1 CP05-

EAARS-VB-0286 

o Source of Sample: CB205 Depth: 90.0'-95.0' Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: -=B=-=occ::lo=o=k'-i________ Checked By: _K_L_e_un_g~-------
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GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse Fine Coarse! 
%Sand 

Medium Fine Silt 
% Fines 

Clay 
0 0.0 3.5 5.8 4.0 i 38.4 i 39.8 8.5 

C.,PL Dsu:: Di::n Di::n D-:inLLX 
0 l.6646 0.5627 0.4413 0.19000.2885 0.1379 1.07 4.08 

Material Description AASHTOuses 
o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 a Moisture Content% 16.8 CP05-

EAARS-VB-0286 

o Source of Sample: CB205 Depth: 95.0'-IO0.0' Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: _B~o_lo_o_ki________ Checked By: ~K~L=e=un"'"'g,_________ 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse , Fine Coarse] Medium Fine Silt i Clay 

0 4.1 I 34.60.0 11.9 i 32.0 11.9 5.5 

[X PL D1:u::: D,:;nLL D~n D~n D10 c~ c.. 
0 13.2217 4.2709 2.0650 0.8318 0.3563 0.2152 0.75 19.84 

Material Description uses AASHTO 
o well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 10.9 CP05-

EAARS-VB-0286 

o Sample Source: CB205 Depth: 100.0'-105.0' Sample No.: CB205 

Nodarse & Associates, Inc. 

FigureMiami Lakes. FL 

Tested By: ~B~o~lo~o~k~i________ Checked By: ~K~L~e~u~n..,_g________ 



Particle Size Distribution Report 
c . . c o o o 

.5 o.5 .5 i C.5 .s; o coo o•o 
:;~~r=;; ; ~~ii;;~(0 "' "'~ 

100 I I I i [ 1 · i i 11 I , i I \ II i I I I ! I I ' j I I i 

I i : i :: : ': ; : ll : : : : : : : ! I II : 

90 1-+--+-----+-~-H--h+-l-+---+r-,~~~t,t-t--H-l,-+--+--t----++++-+-+-1--+--,-i---,----ri++rl-+-+-+--+--+-----++i-H-+---'--+-I----I 
I I ! II i jl I I I I ! I I I I I II \I 

I I I II I I I I I I I I I I I 
! I I )i i 11 , I I I i I I i I

801-+--+-----+---,---!-t--b+--r+--+-l-c-tc-----\-t,H-H-l-rl--t--t----+++-H-+-t-+--,-t--,----rl++rl-+-t-+--+--+-----+++-H-+---r-t---i
I I I I II I [I ,, I I I I I I i I I 
: i I I i1 i 11 i I I I I i I i I I ' 
I l I I I !1 I II I T, I I I I i I I I i701-1--+----'----'---++-++-l-+---+-f----'---~-1-H'-r----+--+----++-i-H-+--+--+-+-------H-YH-l-+---+--+----+++-H-+--+-i-+-------i 

I I I l, I I ii I II ~ I I ! I I I i I I I II, 

, il!ll1li1 !il:~I i1 ii I I! 
i I I Ii I !1 :i I l!I ;~ 11 i I Ii I i Ia:: 601-+--+---+--'---!-t++-'-l-+-l--~-4+-t-+--i-i-",rl--+---+++-H-+--+--t-t---H-t-H-l--t---t--+----,++-H-+---t---,-t-----J

UJ 
I! i1'1 II II ill I I ii i 111 !I " I I I I ! I I·,ii:z 

!I I ! i11I \I I\. ! I I I I Iu:: 
I I i I I ,I I i I I i ! I "t l I I I I i I 

1· 

I11 Iif­z 
50 1-+--!f---+--':-++ If'-!:+-:-l---1-"..--\-t-+i++-l--,1-'i+--t--':-+--':----'-it++-i1-+-;-+--+--+---+++-1t-+--t-+--+---+-1-----j!1-1'-i+-+-I+-I+-:-+-!---+-:--':-HI!!i+i-+--UJ 

0a:: 
UJ 401-+--+-----+---'---H++-+-+---+'--l--'-+---'-·"+-'-+-+--+--+---+---++4-t--+--+---l--'--+-------'-t++-t-+---+----'---+---++-H-l-+--+-l--+---l a.. i I i! I I I I 11 I 11 I I I I I I

I 
I 

I ,_ II I II I I I I .1 I i-,, I I I I I 
30 1-+--+----'--'1-++1--\J-11++--;.-I:..µ.ll_l--'i'-+'-li--'i-+4i'i'++-1-JL-l+---1-+--"+1·'+-'1! 1-+-'--'l+-1_,l-+-__,l--'l+++'-ll+-+-1--+---'---'---i---++++-1-+--+-+---+---1 

I I i I 'i I i I I :I I 11 I ii I I I I I I Ii 

I I I I I I I I I ~ 1 1 I I I I I11 

20 1-+--+-----+---'l--!-+--\J-l++--;.-i ..µ.ll-+-l---+-l--'l--l'+l++-1-JL-ll+---1-+----++1'++-11--1~,-l4--1_l'--+---'l--'l+++'-l+-+-1--+--+-------i--1 ---++++-1-+---+--1---~-----1 

i I I i I I I I 

1--'--+---+-~:------,,_,_H:__,_,_-r-:_,._._.: L_1_ ; 
I 

: 
I 

I: 
jyl I I i I I 

i:'i?J. : : : , 
i 

I 
10 

0 

I 
1 

i 
f 

I 

I 
1 

I 
·1 

I 
_1 
1 

. 
1 

d 
11 
i1 

I 
1 

I 

I 
1 

I 

i 
1 

I 

I 
!I 
ii 

i 
I I 

I 
! 

ii 

I 
1 

ii 

i! 
1 1 

i I 

I! I ~I i 
1 i i rl 101, I I 

I i I i ii I 1111 I i i 
I 

I 

11,1.'I !i' 

i 
i 

II 

i 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse i Fine Coarsei 
%Sand 

Medium I Fine Silt 
% Fines 

Clay 

0 0.0 0.0 i 36.8 11.0 i 35.9 9.8 6.5 

Oi;nX LL PL D~n D~n D10 c~ 
0 20.783.5918 1.7351 0.7133 0.3870 0.1729 0.8213.3199 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 13.5 CP0S­

EAARS-VB-0286 

o Sample Source: CB205 Depth: 105.0'-110.0' Sample No.: CB205 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: -=B"-'=o""'lo"-'=o""'k'--i________ Checked By: '--'K-=L=e-=u'"'"ng_._________ 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarsei Medium i FineCoarse i Fine Silt I Clay 

0 0.0 i 28.00.0 10.2 I 16.2 I 18.9 26.7 

I I 

X LL PL Doi: De:n C,-Di:.n D~n c.. 
0 0.70058.9228 1.6878 0.1086 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture Content% 19.8 CP05-

EAARS-VB-0286 

o Sample Source: CB205 Depth: l 10.0'-115.0' Sample No.: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: -=Bc...cocc.clo=..co'"'"'k~i________ Checked By: _K_L~e~u~n=g________ 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse Fine Coarse 
%Sand 

-----+--
Medium Fine 

% Fines 
Silt Clay 

15 10 I 48 I 13 10 

LL PL Di::n D~n D"1n c,. 
9.6337 1.4233 1.0888 0.5903 0.1853 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir) 

o Source of Sample: CB-0205 Depth: 115' to 120' 

Date: o 
Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 15.5 

CP05-EAARS-VB-0286 

Figure 

Tested By: Pedro Camaraza Checked By: '"""'K=-ev""""in'-'--=Le-=u=-n=g'--------
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GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse I Fine 
%Sand % Fines 

Coarsei Medium i Fine Silt i Clay 

0.0 0.0 f 33.8 13.0 I 22.7 i 17.1 13.4 

LL PL Di::n D-:in C" c.. 
12.1172 3.0958 1.6547 0.4065 0.1060 

Material Description uses AASHTO 
o well graded sand with silt and gravel SW-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB205 Depth: 120.01-125.0' Sample No.: CB205 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 13.4 CP0S­

EAARS-VB-0286 

Figure 

Tested By: ---=B'--=o""'lo~o'--'--k"---i________ Checked By: -'---'K'----'L=--=e=u"--'n...,_g________ 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 

0.0 

% Gravel %Sand 
Coarse Fine Coarse Medium I 

6.0 28.1 15.6 I 25.1 i 
Fine 
12.9 

% Fines 
Silt 

12.3 
Clay 

LL PL D~n D1::n D-:tn 
12.2356 3.4620 1.9692 0.6103 0.1357 

D1n c.. 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Resel'Voir)W/0#6 oMoisture Content% 16.6 CP0S­

EAARS-VB-0286 

o Source of Sample: CB205 Depth: 125'-130.0' Sample Number: CB205 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: -=B=o"'""lo=o"""ki________ Checked By: ~K~L=e~u~ng_,_________ 
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I
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11 I, :,1+1111 i,!1 ! . I, ! 
1 I Ii 1 1 1 i; : : 11 i : i I II 1 1 . 1 1 ii 1 1 1 I 11 ! IO i 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
¾Gravel ¾Sand % Fines 

Coarse Fine Coarse! Medium Fine Silt i Clay 

0.0 5.1 19.7 17.1 20.6 30.0 7.5 

LL PL D~n D-:in D1n C,. 
7.8082 2.2231 1.2327 0.2356 0.1627 0.1304 0.19 17.05 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB205 Depth: 140.0'-145.0' Sample No.: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
oMoisture Content% 15.0 CP05-

EAARS-VB-0286 

Figure 

Tested By: -=B=-=o=lo=o=ki________ Checked By: _K_L_e~u_ng~-------



Particle Size Distribution Report 
~ · · ~ 0 0 0.5 c:::·- CC c·- 0 000 0 0-.:t'O.5 

co r1N~:;i~~ i ; ~ij;& iii~ 
100 

I 111 I l i I I p I JI 11 i II I i I II ! I I! ! I ! I i! i 1111 
; i ! I I I! I I I 

11'.1 1_·1_ 1- 1~·1111111_ ,1! 1• 11 1 1 ,, 111 11:11,: I I II i I I_1 I I ' I ;' I 'I ! I i . ' ! I i :1 1 1 I ' 

i: ' 1 I i 
1

i I I 11 I ii : ' ! ! : !i I ! i I I ! I! i ! ' : '! ! :i i 
......- --++-;-++-_.;...-,----+-----Iso 1-+-~~~1-r'--h-11~ --- ! i t i-7TTT7" -:-- I Ti .. 171,1"-!l_!_II-"\--lh-f-11-·~1+-I -,·--~ --

I Ii 1 

I I 

1 
I I 

i!I i :ii l : : : : : I: ! I:· t i I : : \ ! i i i I80 ----'~~--++++-+-+'--+.-+-,-+.-- I l I ; , 1 I i i 
I I

1 1 1 

i I; I :r ; :: : \: : :. : : ; : : T i 
I I I I I I I \ I I I I I I 

?0i--+-,1,---.1----1-++-11-+-+·-+-1+-:-I-+.1-,-1+.1++-+-[1\}+--t-t------+tlt++--t-ctl-+--I-+--I-l+++l+-+-+--+---+--+---++-t++-t---t--+---+---1 

0::: 
w 60•-+-+-I--1--....,:--t++:+-+-+-+:-+-:--1-:----"-:-++++-1--+-:+-l\-."""--1---++:+-H-+-:+--+,-':-+--':--'-:H+-:!-+-,l-+--+--+---+++-+--1--+-+---t1--+----1 
z 
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" ---~~-·---+-------------+----- -------~----------·----
Coarse Fine Coarse Medium Fine Silt I Clay 

0 25 17 27 16 10 

PL Dsu;: D,::nX LL C,.D1.n D~n c.. 
0 9.9537 2.8667 1.7431 0.6109 0.1716 

Material Description AASHTOuses 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir) a Moisture Content% 14.1 

o Source of Sample: CB-0205 Depth: 150' to 155' CP05-EAARS-VB-0286 

Date: o 
Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: Pedro Camaraza Checked By: """"K=-ev'""in"-=Le=u=n=g'--------
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10 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse Medium I Fine Silt Clay 
0.0 2.9 I 21.2 10.2 I 15.7 I 32.5 11.5 

LL PL D1:n D~n C,. 
11.3484 2.0447 0.8724 0.1915 0.1238 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB205 Depth: 1565.0'-160.0' Sample No.: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

o Moisture Content % 13 .34 

CP05-EAARS-VB-0286 

Figure 

Tested By: ~B~o~lo~o_k_i________ Checked By: ~K~L=e=un=g,_________ 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse Medium Fine Silt I Clay 
0.0 6.2 i 19.8 16.2 I 18.1 i 27.1 12.0 

LL PL Ds:u::: D~n Di:::n D~n C,. c.. 
9.0486 2.2687 1.2245 0.1881 0.1081 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB205 Depth: 160.0'-165.0' Sample No.: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 20.0 CP05-

EAARS-VB-0286 

Figure 

Tested By: -=B=o=lo=o=k'-i________ Checked By: _K_L~e_u~ng________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse Fine Coarse Medium I Fine Silt Clay 
0.0 7.2 11.3 4.2 8.6 I 49.7 19.0 

LL PL Di::n Di:n D".ln C,. c.. 
7.0278 0.1770 0.1395 0.1122 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB205 Depth: 175.0'-180.0' Sample No.: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% I8.3 CP05-

EAARS-VB-0286 

Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: _K~L~e~u~ng~-------
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GRAIN SIZE - mm. 
% Gravel %Sand 

Coarse Fine Coarse! Medium I Fine 
0.0 1.8 1.9 i 4.9 54.2 

o~n Di::n D"tn 

0.1731 0.1227 0.1120 

Material Description 

I 
I 
I I 

I I II I i 
0.01 

% Fines 
Silt ! 

37.2 

C,. 
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0.001 

Clay 

c.. 

AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB205 Depth: 180.0'-185.0" Sample No.: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

aMoisture Content% 20.7 CP05-

EAARS-VB-0286 

Figure 

Tested By: ~B~o=lo~o~k~i________ Checked By: ~K~L~e~u~ng.,_________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

' Coarse I Fine Coarse! Medium I Fine Silt Clay 

0.0 0.0 I 3.6 1.7 ] 4.4 59.2 31.1 

LL PL Di::n D-:in c~ 
0.1832 0.1312 0.1198 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Sample Source: CB205 Depth: 195.0'-200.0' Sample No.: CB205 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 18.5 CP0S­

EAARS-VB-0286 

Figure 

Tested By: --=B:::..::o=lo=o=k,!'-.i________ Checked By: '-'K'-'L=-=e=u=n...,,g________ 
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" !-----~----+---~----~-----+---------------
Coarse I Fine Coarse! Medium ! Fine Silt Clay 

0 0.0 0.00.0 53.10.0 I 0.0 I 46.9 

i I 
I : 

Dcu::X LL PL C,- C,.D,;;n D-:tnD~n 
0 0.0970 0.0789 

Material Description I uses AASHTO 
o Inorganic silts with very fine sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 24.7 CP05-

EAARS-VB-0286 

o Sample Source: CB205 Depth: 2!5.0'-220.0' Sample No.: CB205 

Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: -=B~o~lo~o~k~i________ Checked By: ~K~L=e~u=n=g________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel ¾Sand % Fines 

Coarse I Fine Coarse Medium I Fine Silt Clay 

0.0 0.0 i 1.8 4.3 i 16.9 i 25.3 51.7 

LL PL Dru: D~n 01:.n D-:tn C,. C,. 
0.8308 0.1129 

Material Description uses AASHTO 
o Inorganic silts and very fine sands ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB219 Depth: 14.0'-15.5 Sample Number: CB219 

Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

oMoisture Content %22.8 CP05-

EAARS-CB-0317 

Figure 

Tested By: ~L~M=a=z=o~------- Checked By: =M~B=r-"'o=w~n________ 
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' Coarse I Fine Coarse! 
%Sand 

Medium : Fine Silt 
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LL PL Dr:u: Di::n D,:;n D1.n Drn C,. C11 
0 0.5563 0.3138 0.2661 0.1729 0.1057 

Material Description uses AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W /0#6 oMoisture Content% 25.4 CP05-

EAARS-CB-0317 

o Source of Sample: CB219 Depth: 34.0'-35.5 Sample Number: CB219 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: ~L~M~a=z~o________ Checked By: _M_B_r_ow_n________ 
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GRAIN SIZE - mm. 

LL 

%+3" 

0.0 

PL 

% Gravel 
Coarse I Fine 

10.8 55.3 

Dsu:; D~n 
17.4855 11.2897 

% Sand 
Coarsei Medium i 

10.9 i 12.5 i 
I I 

O,:;n D~n 
9.2234 3.5693 

Fine 

7.0 

0.8428 

Silt 

Drn 
0.3896 

% Fines 
! 

3.5 

c~ 
2.90 

Clay 

C11 
28.98 

Material Description uses AASHTO 

o Poorly graded gravel with sand GP 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 a Moisture Content% 5.2 CP05-

EAARS-CB-0326 

o Source of Sample: CB0228 Depth: 4.0'-5.5 Sample Number: CB0228 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: -'-M'-'---'-'M-"'a=z=o________ Checked By: _K_Le_u_n~g~-------
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GRAIN SIZE - mm. 
% Gravel % Sand
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\ : 
I ! 

I I 
I ! 

i 

i 

I I 

I 

I ! 
I i i :
I i 

iiI ! 
i i i 

0.001 

% Fines 
Coarse I Fine Coarse! Medium Fine Silt Clay 

0 0.0 I 16.90.0 10.58.9 i 30.2 I 33.5 

PLLL Di::n Di:.n D'\n 
0 5.2567 0.8482 0.5416 0.2123 0.1115 

Material Description uses AASHTO 

o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 22.6 CP0S­

EAARS-CB-0326 

o Source of Sample: CB0228 Depth: 14.0'-15.5 Sample Number: CB0228 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: --"b'-=o'"'"'loc.::o~k~i________ Checked By: ~K~Le~u=n~g~-------
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" f-----.,.----+------------------·----------1
Coarse Fine Coarsei Medium Fine1 Silt Clayi 

0.0 0.0 ' 21.5 17.5 29.1 17.4 14.5 

! 

c,.PL Diu::LL o~nD,:;n Di:;n c.. 
6.2268 1.8989 1.1658 0.3721 0.0819 

Material Description AASHTOuses 
Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch IRemarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture Content % 16.8 CPOS­

EAARS-CB-0329 

o Source of Sample: CB231 Depth: 8.5'-10.0' Sample Number: CB23 l 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: _K~L~e~u~n~g________ 
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% Gravel 
Coarse , Fine 

0.0 4.2 

1 

GRAIN SIZE - mm. 
%Sand 

Coarsel Medium I Fine 

8.0 i 28.l i 45.7 

0.1 

Silt 

0.01 

% Fines 

14.0 

0.001 

Clay 

1.6785 

Di::n 
0.4322 

Di:.n 
0.2521 

D~n 
0.1305 0.0926 

c~ 

Material Description uses AASHTO 

o Poorly graded sand with silt SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W /0#6 o Moisture Content % 22.0 CPOS­

EAARS-CB-0329 

o Source of Sample: CB23 I Depth: 13.5'-15.0' Sample Number: CB23 I 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: -=Bc.::o=lo'-=o""'k'-i________ Checked By: '-'K'""'L=e-=ucc..ng"---------
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse ! Fine Coarsej Medium I Fine Silt Clay 

0 12.30.0 0.0 i 28.9 17.3 ! 15.5 I 26.0 

PL Dsu, D,;:n c,.LL Di::n D"tn c.. 
0 2.95647.3318 1.4925 0.2181 0.1089 

Material Description AASHTOuses 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 13.0 CP05-

EAARS-CB-0329 

o Source of Sample: CB231 Depth: 18.5'-20.0 Sample Number: CB231 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: --=B=--=o=lo=--=o=k"--i________ Checked By: _K_L~e_u_ng~-------
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GRAIN SIZE - mm. 
%Sand % Fines% Gravel

%+3" ' Silt ClayCoarse i Fine Coarse! Medium I Fine 
0 0.0 5.0 8.1 18.1 62.5 6.30.0 

I 

C,.PL Di:u::: DJ:;n D,.n c..X LL D~n 
0 2.391.6571 0.2831 0.2339 0.1787 0.1394 0.1185 0.95 

AASHTOMaterial Description uses 
SP-SMo Poorly graded sand with silt 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 

Project: E.A.A (Reservoir)W /0#6 oMoisture Content% 25.6 CP05-

EAARS-CB-0329 

o Source of Sample: CB231 Depth: 23.5'-25.0 Sample Number: CB231 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: ....CB~o~lo~o~k~i________ Checked By: ~K~L~e~un~g~-------
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GRAIN SIZE - mm. 
% Gravel %Sand 

Coarse Fine Coarse) Medium I Fine 
0.0 28.6 6.o I 5.2 j 52.2 

PL Dai: D~n Di:n D-:in 
10.9857 0.3136 0.1797 0.1326 0.1086 

Material Description 

i I 
0.01 0.001 

% Fines 
Silt Clay 

8.0 

D10 c,. c.. 
0.0846 0.66 3.70 

uses AASHTO 
o Poorly graded fine sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB23 l Depth: 33.5'-35.0 Sample Number: CB231 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 
oMoisture Content% 15.7 CP05-

EAARS-CB-0329 

Figure 

Tested By: -=B"'"'o'""'lo"'"'o~k~i________ Checked By: .....K~L~e_u~ng~-------
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse , Fine Coarse! Medium , Fine Silt Clay 

0.0 3.4 I 21.7 12.1 j 24.6 I 13.4 24.8 

LL PL D1:u:. D~n D~n D~n 010 C,.. c,. 
8.2515 1.6704 0.9373 0.1693 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB235 Depth: 8.5'-10.0 Sample Number: CB235 

Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

o Moisture Content% 24.4 CPOS­

EAARS-CB-0333 

Figure 

Tested By: -=B=-=o'-'-'lo=-=o~k~i________ Checked By: ~Kc....=L=-=e=u"--'"ng_,_________ 
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% Gravel 
Coarse I Fine 

0.0 : 32.8 
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I ; 

LL PL DR,;: De:n D~n 
10.8848 2.9453 1.4254 

i 
i 
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D'ln D1~ 
0.4559 0.1689 

I 
I 

D1n c~ Cu 
0.0866 0.81 33.99 

o 

Material Description 

Poorly graded sand with silt and gravel 

uses AASHTO 

SP-SM 

P

o 

Project No. 05-05-0013- Client: Black & Veatch 

roject: E.A.A (Reservoir)W/O#6 

Source of Sample: CB248 Depth: 10.0'-ll.5 Sample Number: CB248 

Remarks: 

oMoisture Content %10.1 CP05-

EAARS-CB-0346 

Nodarse & Associates, I

Miami Lakes. FL 

nc. 

Figure 
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1 0.1 

GRAIN SIZE - mm. 
%Sand 

Coarse! Medium Fine 
12.4 ! 

26.1 I 19.3i I 

0.01 0.001 

% Fines 
Silt Clay 

9.4 
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100 10 1 0.1 0.0 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse ! Fine Coarsej Medium i Fine Silt i Clay 
' 0.0 0.0 i 14.4 15.3 30.7 i 19.7 19.9 

LL PL D~n Di::n D~n c" c.. 
4.6041 1.2124 0.7504 0.2212 

Material Description uses AASHTO 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB260 Depth: 13.0'-13.5 Sample Number: CB260 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 20.6 CP05-

EAARS-CB-0358 

Figure 

Tested By: --=B=o=lo=o=k'---i________ Checked By: :...;K:...::L=e=u=ng.,_________ 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
%Gravel %Sand % Fines

%+3" 
Coarse i Fine Coarse! Medium i Fine Silt i Clay 

0.0 33.6 I 21.7 6.4 I 17.5 12.6 8.2 

C,.. C,.PL Ds:u:: o~n Di:.n D"tnLL 
22.6245 14.3998 7.8074 0.8766 0.2614 0.1242 0.43 115.97 

Material Description uses AASHTO 
o Poorly graded gravel with silt and sand GP-GM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture Content % 25 .6 CP05-

EAARS-CB-03 60 

o Source of Sample: CB262 Depth: 8.5'-10.0 Sample Number: CB262 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: ~B~o~lo~o_k_i________ Checked By: _K_L~e~u_ng~-------
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100 10 1 0.1 0.01 0_001 

GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse i Fine Coarsel Medium i Fine Silt Clay 

0.0 0.0 i 10.0 8.4 i 22.8 12.6 46.2 

LL PL Di::n D~n C,. c.. 
2.8203 0.4664 0.1766 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reseivoir)W/O#6 

o Source of Sample: CB262 Depth: 13.5'-15.0' Sample Number: CB262 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 31.4 CP05-

EAARS-CB-03 60 

Figure 

Tested By: -CB~o=lo~o~k~i________ Checked By: ~K_L~e~un~g_.__________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse! Medium I Fine Silt I Clay 

0.0 0.0 3.9 6.7 I 22.8 34.4 32.2 

LL PL D~n D,:;n D~n D10 c~ c., 
1.2941 0.3140 0.1833 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB262 Depth: l 8.5'-20.0 Sample Number: CB262 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

a Moisture Content%, 24.2 CP0S­

EAARS-CB-0360 

Figure 

Tested By: -=Bc...:co=loc...:co""'k'-i________ Checked By: -'--'K-=L=e-=un'-'-'g:L---------
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Silt i Clay 
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Coarse I Fine Coarse! Medium I Fine 
12.7 j 23.2 31.40.0 5.7 I 12.5 14.5 

Di::nPLLL Di.n D~n c~ 
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Material Description AASHTOuses 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W /0#6 a Moisture Content% 21.9 CP0S­

EAARS-CB-0360 

o Source of Sample: CB262 Depth: 23.5'-25.0 Sample Number: CB262 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: ~K~L=e~u~ng~-------
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GRAIN SIZE - mm. 

0.01 

% Gravel %Sand % Fines
%+3" 

Coarse i Fine Coarsei Medium I Fine Silt Clay 
0 0.0 o.o I 18.8 9.0 i 24.1 48.1 0.0 0.0 

X LL PL D~n D~n Drn 
0 7.0631 0.8402 0.4709 0.1204 0.0886 0.0836 0.21 10.06 

Material Description uses AASHTO 

o Poorly graded sand with gravel SP 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (.Reservoir)W/O#6 oMoisture Content% 10.1 CPOS­

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 0.0'-1.5' Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: -=B=--=o=lo=--=o=k"-i________ Checked By: _K_L_e_u_ng________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse! Medium i Fine Silt Clay 
0.0 0.0 i 32.9 7.3 i 18.4 17.1 24.3 

LL PL D~n Di::n D~n D10 c~ 
12.7439 2.0512 0.8540 0.1557 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W /0#6 

o Source of Sample: CB268 Depth: 1.5'-3.0' Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 12.9 CP0S­

EAARS-CB-0365 

Figure 

Tested By: --=B"-=o'""lo=o"--'-k"--i________ Checked By: ~K'--'L=-=e=ucc.cn..,_g________ 

http:K'--'L=-=e=ucc.cn
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GRAIN SIZE - mm. 
% Gravel %Sand % Finest-----~-----·+--------,---------,------+---------,----------1%+3" 

Silt ClayCoarse ! Fine Coarse/ Medium ! Fine 
0.0 0.0 i 24.9 8.27.5 i 35.0 I 24.4 

C,.. C,.LL PL Di:u:: D~n Dc:n D~n 
8.6202 1.3374 0.8908 0.3760 0.1545 1.08 13.710.0975 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 aMoisture Content% 87.5 CP05-

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 3.5'-5.0 Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes. FL Figure 

Tested By: ~B~o~lo~o-'-k~i________ Checked By: ~K~L=e=un""'g"----------
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GRAIN SIZE - mm. 
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Medium 
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0 

LL PL 
14.8118 

Di::n 

6.1887 

I 

3.9230 1

D-tn 

.2769 0.3276 

o Poorly graded sand with silt and gravel 

Material Description 

Project No. 05-05-0013- Client: 

Project: E.A.A (Reservoir)W/O#6 

Black & Veatch 

o Source of Sample: CB268 Depth: 5.0'-6.5 Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

% Gravel % Sand % Fines
1-----,-----+---------,--------+------%+3" 

Silt Clay 

7.4 

Drn 
0.1446 1.82 

c.. 
42.80 

uses 
SP-SM 

AASHTO 

Remarks: 

a Moisture Content% 12.8 CP05-

EAARS-CB-0365 

Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: _K~L~e~un~g_,__________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel 

Coarse I Fine Coarsei 
%Sand 

Medium I Fine Silt 
% Fines 

i Clay 

0 0.0 0.0 l 15.0 10.0 I 26.9 29.2 18.9 

C,. C,.Dai:: Di::nPLLL Di:.n D~nIX 
0 4.7460 0.8429 0.4759 0.1589 

AASHTOMaterial Description uses 
SMo Silty sand with gravel 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 a Moisture Content% 29.3 CP05-

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 1 l.5'-13.0 Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 

Tested By: --=B'-=o"""loc...:o~k1~·________ Checked By: ~K--=Lc...:e~un~g.,__________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse I Fine Coarse Medium l Fine Silt Clay 

0.0 0.0 1.2 2.8 ' 14.2 40.8 41.0 

LL PL D,:u:: D~n D'-n D~n C,-
0.5194 0.1536 0.1167 

Material Description uses AASHTO 

o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB268 Depth: 18.5'-22.0' Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes FL 

Remarks: 

oMoisture Content% 23.0 CP05-

EAARS-CB-0365 

Figure 

Tested By: -=Bc...=o~loc...=o~k~i________ Checked By: -'--'K'-"L=e=un'-'-'g"---------
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Sand % Fines 

Coarse i Fine Coarse! Medium I Fine Silt Clay 

0.0 0.0 4.6 5.2 i 21.9 j 32.6 35.7 
I I 
I ! 

' C,,LL PL D~n Di::n o~n 
1.2520 0.2875 0.1620 

Material Description uses AASHTO 

Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/0#6 a Moisture Content% 22.5 CP05-

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 23.5'-25.0 Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: --=B=o=lo=o=k"-i________ Checked By: _K_L~e_u~n9~-------



Particle Size Distribution Report 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse i Fine Coarse! Medium ! Fine Silt Clay 

0 10.0 0.0 i 5.8 8.7 i 22.3 32.1 31.1 
! 

PL C,.. C.,LL Di:.n D~nX 
0 1.9072 0.3429 0.1781 

Material Description uses AASHTO 
o Silty sand SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 20.5 CP05-

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 28.5'-30.0 Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: _,B=-=o=lo=-=o""'k"-i________ Checked By: "'Kcc=L=e-=u=ng:,_________ 
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LL PL 

10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines 

Coarse ! Fine Coarsei Medium i Fine Silt Clay 

22.0 j 22.3 I 19.83.9 I 21.3 10.7 

C,.D1::n D-:tn c.. 
8.0526 2.6581 1.7733 0.3977 0.1161 

Material Description uses AASHTO 
o Poorly graded sand with silt and gravel SP-sm 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 12.9 CP0S­

EAARS-CB-0365 

o Source of Sample: CB268 Depth: 33.5'-35.0' Sample Number: CB268 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: ~B~o~lo~o~ki________ Checked By: _K_L~e_un~g________ 
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GRAIN SIZE - mm. 

%+3" 
% Gravel %Sand % Fines 

Coarse i Fine Coarse! Medium i Fine Silt i Clay 

0.0 0.0 : 3.3 4.1 : 11.6 I 21.9 53.1 

LL PL Di::n D-:tn c~ 
0.9016 0.1296 

Material Description uses AASHTO 

o Sandy silt ML 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB276 Depth: 14.5'- l 6.0' Sample Number: CB276 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

a Moisture Content% 19.0 CP05-

EA ARS-CB-0372 

Figure 
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GRAIN SIZE - mm. 
% Gravel % Sand % Finest-----~------~-----------+--------%+3" 

Coarse i Fine Coarse\ Medium I Fine Silt 1 Clay 
0 0.0 0.0 / 12.5 5.0 I 14.9 46.7 20.9 

: i 
i i 

PL c,...X LL 0-:i.n Cu 
0 3.2918 0.3002 0.1954 0.1170 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 24.7 CP05-

EAARS-CB-0373 

o Source of Sample: CB277 Depth: 19.0'-20.5' Sample Number: CB277 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: ---=B=o=lo::.::o=k.:.....i________ Checked By: _K_L_e_un-g________ 
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GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse i Fine Coarse Medium I Fine Silt I Clay 

0.0 22.710.0 11.7 i 16.7 i 29.7 19.2 

D,u:: D,;nPLLL D~n D~n D10 c~ 
6.5031 1.2320 0.4654 0.1611 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 21.6 CP05-

EAARS-CB-0373 

o Source of Sample: CB277 Depth: 29.0'-30.5' Sample Number: CB277 

Nodarse & Associates, Inc. 

Miami Lakes FL Figure 
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Poorly graded sand 

Project No. 05-05-0013-

10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 
% Gravel % Sand % Fines 

Coarse I Fine Coarsei Medium i Fine Silt Clay 

o.o I o.o 4.80.4 I 1.2 j 93.6 

D,:;n O,:;n C,.D-:tn 
0.2214 0.1799 0.14140.1667 0.1204 0.1116 1.611.00 

Material Description uses AASHTO 

sp 

Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 o Moisture Content% 25 .5 CP05-

EAARS-CB-0373 

o Source of Sample: CB277 Depth: 34.0'-35.5' Sample Number: CB277 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: _B_o_lo_o_k_i________ Checked By: _K_L~e_u_ng~-------
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GRAIN SIZE - mm. 
% Gravel %Sand

%+3" 
Coarse i Fine Coarse! Medium ' Fine 

0.0 0.0 3.2 17.8 j 36.8 23.6 
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0 

LL PL D&::n Di::n D~n 
2.5756 0.8822 0.5869 0.2173 

Material Description 

o Silty sand with gravel 

Project No. 05-05-0013- Client: Black & Veatch 

IProject: E.A.A (Reservoir)W/0#6 

o Source of Sample: CB28 I Depth: 15.5'-17.0' Sample Number: CB28 l 

Nodarse & Associates, Inc. 

Miami Lakes, FL 
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uses AASHTO 

SM 

Remarks: 

oMoisture Content %18.2 CB05-

F. A. A.R S-CB-0377 

Figure 

Tested By: -=B=o=-=-lo=o::..:.k-"-i________ Checked By: _K_L_e_u_ng~--------
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% Gravel 
Coarse : Fine 

0.0 i 2.3 

GRAIN SIZE -- mm. 
%Sand 

Coarse! Medium i Fine 

5.9 I 24.2 I 42.8 
Silt 

% Fines 
I 

24.8 

Clay 
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c~ 
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Material Description 

o Silty sand 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB281 Depth: 19'-20.5' Sample Number: CB281 

Nodarse & Associates, Inc. 

Miami Lakes FL 

AASHTOuses 
SM 

Remarks: 

oMoisture Content% 26.l CB05-

EAARS-CB-03 77 

Figure 

Tested By:-=B'-"o""lo'-"o""k~i________ Checked By: -'-'K-=L=e-=unc.c..g:,_________ 



Particle Size Distribution Report 
.5 
<0 

100 I 
I : 1: : : I'.\.: ::1 I i 1: i [ '1 i 1: ! : : : : : I 

ii'i 
1 1; I I ] 1 Ii Nil! i 1 I ' l1 i I I I ! i i 

901--t--t---+--,---+Hrr-+--h--+--t.----c--U-+-Hl-h----.---f--+---+m++~-+-,-1---,---,-H-/-;-H---t-+--'-'---+--++-++--'--+--+---i--;---j 
I II I!! I I j~I 11 I I I I I I I 

i I I!' ·. I I I I I 11111\ I ! I I I I ! i I I ! :I 1'
i Ii: i i i ii i i I i Iii \ I i 11 i I : i I i !I 

1 1180 1-+---+---+----+-Hc+..-;-~~--+--f-----f-i------+---l-~-++,++--+-+---+---c--+-----,,-t--1-,'-+---~--+---+----+-,-+-+-"""-+-+---+---+----i
i; 'I Ii I I llil1i~ iii,\ ii! i I I i I 

1I (1 iii'! !!:\ 11 1I .II I I I I11 11 I 11 I I 

I I i i ii Ii ii I ii i iii 1\, ii I I i I I 

70 ! : ! : i :I : I::: ; ::: I 1: i ! ~ i: I ii:. : : : ; : I i I lI 

ii i i I : I j I I i ii I ii! i : 11 : i '\. I I I ; i I i I ii i i lia::: 60 
w i i ! ! II i I i ! I! I 'Iii ! I : ! '\I I I i I ! I I I I ! I Iz 

, , i ii :1 1 i 1 !i 11; [ 
1 

1 I\!. I 1 1 I 1 1 1 II II i, I 11 1 IIU: 1 

1-z so f-'----+-1-'--+-~!r-'-11+-'-~'~~1 : 1 11 1 :11 1 1 , 1 ---i-t'rr-i--,~1i-'1+--1f--1--,--1-:-1--+:+-+'-'-+-1,--.---,--;-~-;---,+-t-,--',,_1-+--,--...,.'---t 

w I I ill 11 II ! : i i!I ii ii II I ! \.! II II I !I, I II ! I I !II 111 '1I(.) 
a::: 

40 I ! : I l: 11 : i 11 i I : ]~,, I i ; :1 I : ' Ii! I11,w 
a.. I I ! ! Iii I i i !I I I i 11 I I I ~~ I ·i'++,1-+'-1i-'1-t-cc---+---,--i--+++-+i-+-+-+--t---+-1--l 

I : i 111 I !I/! ! I I I I I I\'\ I 1111 I 
! ! Iii Iii 11 l ii i: I I I i i\.i 1!1; , I I 

1, 

1 

GRAIN SIZE - mm. 
% Gravel %Sand % Fines

%+3" 
Coarse i Fine Coarse! Medium i Fine Silt Clay 

0 0.0 12.8 i 23.5 25.0 18.00.0 I 20.7 

[X LL PL C,-D~n D-:i.n c.. 
0 6.7792 1.2674 0.6570 0.1652 

Material Description AASHTOuses 
o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 19.3 CB05-

EAARS-CB-03 77 

o Source of Sample: CB28 l Depth: 24.0'-25.5' Sample Number: CB281 

Nodarse & Associates, Inc. 

FigureMiami Lakes, FL 

Tested By: --=Bc-=o..cclo=o"'"""k1'-·________ Checked By: _K_L_e_un-g~-------
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GRAIN SIZE - mm. 

%+3" 
¾Sand 

-- ---,--------------1-----,--------,--------+----------~------
Coarse i Fine Coarsel Medium I 

% Gravel 
Fine 

% Fines 
Silt Clay 

0.0 0.0 I 16.8 11.3 I 22.9 32.1 16.9 

LL PL Di::n Di.n D1.n c~ C., 
5.2904 0.9019 0.4549 0.1437 

Material Description uses AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB281 Depth: 29.0'-30.5' Sample Number: CB281 

Nodarse & Associates, Inc. 

Miami Lakes. FL 

Remarks: 

oMoisture Content% 14.7 CB05-

EAARS-CB-03 77 

Figure 

Tested By: ~B~o~lo~o~k~i________ Checked By: ~K~L=e=unc..c.,gc,_________ 
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GRAIN SIZE - mm. 

¾+3" 
¾ Gravel ¾Sand ¾ Fines 

Coarse I Fine Coarse[ Medium Fine Silt I 
0.0 0.0 I 9.7 5.5 i 21.2 36.0 27.6 

i 

LL PL Dsu. Di::n D1.n D-:i.n Drn c~ 
2.0697 0.3611 0.2308 0.0940 

Material Description uses 

0.001 

Clay 

c.. 

AASHTO 

o Silty sand with gravel SM 

Project No. 05-05-0013- Client: Black & Veatch 

Project: E.A.A (Reservoir)W/O#6 

o Source of Sample: CB31 0 Depth: 23.5'-25.0' Sample Number: CB3 lo 

Nodarse & Associates, Inc. 

Miami Lakes, FL 

Remarks: 

oMoisture Content% 25.8 CP05-

EAARS-CB-0406 

Figure 

Tested By: ~B~o~lo~o_k_i________ Checked By: ~K~L~e_u_ng~-------
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines

%+3" ~- ---~----t-----,----~----t-----------------1 
Coarse 1 Fine Coarsei Medium i Fine Silt Clay 

0.0 0.0 I 27.0 20.4 i 18.3 I 25.2 9.1 

! i 

LL PL Dae. Dc.n Di;n C,. c..D~n D10 
8.5204 2.7741 1.7491 0.2417 30.740.1218 0.230.0902 

Material Description AASHTOuses 
Poorly graded sand with silt and gravel SP-SM 

Project No. 05-05-0013- Client: Black & Veatch Remarks: 
Project: E.A.A (Reservoir)W/O#6 oMoisture Content% 12.8 CPOS­

EAARS-CB-0406 

o Source of Sample: CB3 l 0 Depth: 33.5'-35.0' Sample Number: CB310 

Nodarse & Associates, Inc. 

Miami Lakes, FL Figure 

Tested By: -=B~o~lo~o~k~i________ Checked By: ~K~L~e=u~ng,_,__________ 
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EAA Reservoir 
Project 05 05 0013 016A 
Work Order No: 4 

Compressive Strength of Rock Cores 

Core Identification Core Depth (feet) Compressive Strength (psi) 
CB-0158 1.0-5.5 2600 
CB-0159 4.75-9.75 1250 
CB-0161 4.5-8.0 1430 
CB-0163 5.5-10.5 4340 
CB-0165 6.5-11.5 3690 
CB-0167 6.5-11.5 1530 
CB-0172 2.5-7.5 1570 
CB-0173 5.0-5.5 1860 
CB-0175 3.5-6.5 4620 
CB-0176 1.0-5.0 2650 
CB-0177 4.5-9.5 3090 
CB-0178 9.5-12.0 433 
CB-0179 0.4-3.5 1676 
CB-0187 2.5-3 1105 
CB-0187 25-30 2400 
CB-0188 1.0-6.0 650 
CB-0211 5.0-10.0 5200 
CB-0212 10.0-15.0 2710 
CB-0212 3.0-3.5 5920 
CB-0184 4-9 1870 

Notes: 

Core compressive strength determined in general accordance with AST~.-1 D2938 



1 

EAA Reservoir 
Project 05 05 0013 016A 
Work Order No: 6 

Compressive Strength of Rock Cores -cPo5- /:3liRi'1!,S -CB) 
r---- n .• ,_,, t)Core Identificatin- Compressive Strength (psi) - ... \1eet 

CB-0248 /(' - 0.34'/~ 5.0-10.0 5010 
8.5-13.0 2500CB-0260 '- a>:-!>S-8 

CB-0268 -o~cPS 6.5-11.5 1500 
4.0-9.0 3570CB-0276 -o.:s~z. 

CB-0276 -037-2 10.0-14.0 1570 
4.5-9.5 1000CB-0277 ,... o..3-7~ 
9.5-14.5 4430CB-0277 -0 ~.:;z. 3 
5.5-10.5 3880CB-0281 - (!) 3 :::J- 7 
10.5-15.5 2250CB-0281 - /'J 3 ~-9 
7.0-12.0 2100CB-0302 -- ("') 's 9' 8 
12.0-17.0 1040CB-0302 - f\?::,98 

Notes: 

Core compressive strength determined in general accordance with ASTM D293 8 



Date: 10/18/2005 

Project No: 05-05-0013-101 W.O.#5 

Project Name: EAA Resevior 

Reg_'!_ested by_: Black & Veatch Nodarse & Associates, Inc. 
C. P o '5 - .....:=fTA ,2 S c,3 

-
Sample No. ,A:ength(inches) Avg Diameter(inches) Load (lbs) Strenght(psi) Comments 

CB 0162. 7-12 ft I~ -o U, 6 4.83 2.48 47180 9768 

CB-019'1. 9.6-10.9ft -02ro 4.83 2.48 4220 874 

CB-0191 24-29ft -0290 4 2.48 10700 2215 

CB-0194 41.5-45.5ft -0273 83 2.49 5120 1053 

CB-0204 10-15ft -030.3 4.86 2.49 41020 8389 

CB-0206 9.5-14.5ft - o:Jo'-/ 4.86 2.49 15530 3195 

CB-0208 8.25-11.0ft -o.30h 4.86 2.49 39270 8080 

CB-0216 26.1-27ft -o3/~ 4.86 2.46 14090 2979 

CB-0216 32.9-34. Ht -0.31¥ 4.73 2.49 23890 4916 

CB--0220 19.9-25ft -031 'ii 4.86 2.49 4650 960 

CB-0220 25.0-30.0ft -0318 4.86 2.49 15040 3095 

CB-0222 17.5-18.1ft ·-0320 4.86 2.49 7200 1481 

CB-0231 2.0-7.0ft -0329 4.52 2.47 8440 1867 

CB-0292 0-5.0ft ·-0.3E8 4.79 2.47 • 10150 2119 

CB-0296 0-5.0ft -o.3?2- 4.83 2.48 8720 1805 



No<'larse & Associates, Inc. 
Date: 10/4/2005 

Project Name: EAA Resivior A-1 ASTM D 64 73-99 Test Method 

Project No: 05-05-0013-101 W0#5 Specific Gravity & Absorption 
Tested by_: Chriss of Rock for Erosion Control 

Depth _§ie~~sample # 

Checked b 
~ - ·- - ·-\.....-~ -·.::> - '- r-rrr-rc. ..:) - ~ ~.A 

Sample No. 
-

Bulk Sp G. 

7 

Bulk (SSDI Sp. Gr Apparent Sp. Gr Absorption Comments~H20(C)gr. SSD Wt. (B) gr. Oven Dry Wt. (A) gr. 
J 

CB-0191 24-29ft 

,- 02-9b 
320.1 544.1 516.8 2.31 2.43 2.63 5.26 

CB-0194 37.8-38.5ft 

--62.93 
663.1 1157.8 1062 2.14 2.34 2.66 9.02 

CB-0201 10-10.7ft · 

--o3oo 

958.1 1631.5 1555.2 2.31 2.42 2.61 7.96 

CB-0204 10-15ft 

-()30.3 

548.2 981.7 889.1 2.05 2.26 2.61 10.43 

CB-0208 8.25-1 Ht 
...[)~ 

815.2 1346.1 1310.8 2.47 2.53 2.64 2.69 

CB-0220 19.9-25ft 
-03/i> 

562.5 1023.5 889.2 1.93 2.22 2.72 15.1 

CB-0220 25-30.0ft 
-031"6 

658.2 1142.6 1059.4 2.19 2.36 2.31 7.85 

Bulk spec. gravity =N(B-C) 

Bulk spec. gravity(SSD)=B/(B-C) 

Apparent spec. gravity=A(A-C) 

Absorption = [(B-A)/A]X100% 



EAA Reservoir 
05 05 0013 106A 
Work Order No: 4 
Rock Core Specific Gravity and Absorption 

c:; -
Core Core Depth Bulk Bulk (SSD) Apparent Absorption 
Identification (feet) Specific Specific Specific (%) 

Gravity Gravity Gravity 
C.(3,- 6312 CB-0214 32.5-33.2 1.501 1.600 1.680 7.38 

c..3-o>z..'/ CB-0226 4.74-9.75 2.340 2.440 2.600 4.35 
c~-032.i./ CB-0226 16.0-21.0 2.390 2.460 2.560 2.90 

LB-0.325 CB-0227 5.75-10.75 2.400 2.480 2.600 3.27 
<'B-o:!-2.~ CB-0228 6.5-11.5 2.204 2.360 2.610 7.11 
c.. ,3-<,) '32.. G:,. CB-0228 17.5-22.5 2.010 2.210 2.550 11.0 
C\3-62-Sf­ CB-0187 2.5-3.0 2.000 2.210 2.550 10.97 
C\'3-0287 CB-0189 20.5-25.5 2.460 2.550 2.700 3.56 
c.'3-630 9 CB-0211 5.0-10.0 2.460 2.510 2.585 1.83 
C~--031 O CB-0212 10.0-15.0 1.740 1.890 2.030 8.41 
c.&-o 31 � CB-0212 30.0-35.0 2.960 3.140 3.600 6.10 

cP-o.3 / I CB-0213 23.5-28.5 1.910 2.170 2.570 13.28 

C... •3 -021'-I CB-0178 9.5-12.0 2.260 2.350 2.500 4.10 

c...5-02.rS CB-0179 0.4-5.5 2.400 2.500 2.680 4.44 

L.~-02'1~ CB-0180 1.0-4.5 2.240 2.340 2.501 4.70 
,e,-027'1 CB-0184 4.0-9.0 2.220 2.370 2.603 6.70 
C!.e.-C>:U icB-0187 25.0-30.0 2.470 2.520 2.601 2.05 
u3- o~~ CB-0188 1.0-6.0 2.330 2.460 2.670 5.40 

-:,C. 0-02C.. CB-0170 6.0-9.5 2.320 2.450 2.660 5.35 
c._i3- 01'=>y CB-0172 2.5-7.5 2.520 2.600 2.730 3.10 

C.(3- 01-1-0 CB-0173 5.0-8.5 2.350 2.420 2.550 3.32 
c. i3-02.1 I CB-0175 3.5-6.5 2.620 2.680 2.700 2.10 
C.0--0272. CB-0176 1.0-5.0 2.400 2.500 2.700 4.65 
" c._'3-02..1 :3 · CB-0177 4.5-9.5 2.140 2.240 2.380 4.73 

,.i;,<:.1~_0-zs CB-0158 l.0-5.5 2.410 2.500 2.621 3.30 
Ci3-o'Z51- CB-0159 4.75-9.75 I 2.030 2.190 2.410 7.71 
C.{j-t.,259 CB-0161 I 4.5-8.0 j 1.440 1.850 2.480 29.5 

1 Specific Gravity and Absorption determined in general accordance with 
ASTI'v1 D6473-99. 



EAA Reservoir 
05 05 0013 106A 
Work Order No: 4 
Rock Core Specific Gravity and Absorption 

C.fo t;;" - ~Fh'Z.5 -

l 

'2.. 

c,5-02.lo'I 
CE,- O32 f­

c_ ;3-032.~ 

CJ3-o3Z. -=, 

I 

Core 
Identification 

Core Depth 
(feet) 

Bulk 
Specific 
Gravity 

Bulk (SSD) 
Specific 
Gravity 

Apparent 
Specific 
Gravity 

Absorption 
(%) 

CB-0163 5.5-10.5 2.320 2.440 2.650 5.39 

CB-0165 6.5-11.5 2.430 2.500 2.580 2.39 

CB-0167 6.5-11.5 2.270 2.380 2.550 4.93 

CB-0229 4.0-9.0 2.160 2.304 2.510 6.53 

CB-0229 18.0-23.0 1.901 2.090 2.330 9.63 

CB-0229 23.0-28.0 1.970 2.190 2.540 11.57 

CB-0233 2.5-7.5 2.310 2.410 2.550 4.0 

Notes: 
2 Specific Gravity and Absorption determined in general accordance with 

AKfAi D6473-99. 

http:c,5-02.lo


EAA Reservoir 
05 05 0013 106A 
Work Order No: 6 
Rock Core Specific Gravity and Absorption 

-Core 
~ 

D--•• 

Identification Specific 
~ Gravity 

CB-0248 -c:5?4t ,5.0-10.0 2.42 
CB-0260 -oJsf 2.0-7.0 2.40 
CB-026( l--03~ 8.5-13.0 2.17 
CB-026~ ""~~<; 6.5-11.5 1.84 
CB-027t o,-:rz 4.0-9.0 2.17 
CB-027t oJ?-t. 10.0-14.0 2.36 
CB-0277 e:>Jr.3 4.5-9.5 2.23 
CB-027~ ;~:iYr~ 9.5-14.5 2.23 
CB-0281 o'>l1- 5.5-10.5 2.19 
CB-0281 0371 10.5-15.5 2.47 
CB-0302 D.39c:.4.: 7.0-12.0 2.04 
CB-0302 :m9f:. 12.0-17.0 2.15 

.l:SUIK (SSD) Apparent Absorption 
Specific Specific (%) 
Gravity Gravity 
2.49 2.60 2.90 
2.50 2.50 1.51 
2.30 2.50 6.10 
2.13 2.60 16.00 
2.34 2.60 7.87 
2.45 2.60 3.97 
2.37 2.60 6.20 
2.39 2.70 7.10 
2.33 2.60 6.78 
2.51 2.60 1.87 
2.20 2.40 7.90 
2.32 2.60 8.04 

Notes: Specific Gravity and Absorption determined in general accordance with ASTM 
D6473-99. 



t< 

Nodarse & Associates, Inc. 
Date: 10/"19/2005 

Project Name: EAA Resivior A-1 ASTM D 6473-99 Test Method 

Project i\lo: 05-05-0013-101 WO#4 Specific Gravity & Absorption 
Tested by: Chris 1:3 of Rock for Erosion Control 

De.e_th See sc1mple fl-

Checked by: Chris B 

Sample No. Wt.inH2O (C) gr. 

Rip Rap sample 1 411.1 

Rip Rap sample 2 350.3 

Rip Rap sample 3 447.3 

SSD Wt. (B) gr. 

700.7 

587.7 

763.4 

Oven Dry Wt. (A) gr. Bulk Sp G. Bulk (SSDI So. Gr 

680.1 2.35 2.42 

569.9 2.4 2.48 

741.7 2.35 2.42 

Apparent Sp. Gr Absorption 

2.53 3.02 

2.59 3.12 

2.52 2.93 

Comments 

Bulk spec. gravity =A/(B-C) 

Bulk spec. gravity(SSD)=B/(B-C) 

Apparent spec. gravity=A(A-C) 

Absorption = ((B-A)/A]X100% 



(·. (.,~ 

EAA Reservoir A-1 
Laboratory Work Order No. 4, Rip Rap Samples 
Los Angles Abrasion 

Sample Number 1 2 3 
Percent Wear 31.3 31.3 30.6 
Gradin~ "A" "A" "A'' 

Note: Laboratory testing completed by Winge1ier Laboratories Inc. of Miami Florida 
Laboratory testing completed in accordance with ASTM C-131 & C-535. 

EAA Reservoir A-1 
Laboratory \Vork Order No. 4, Rip Rap Samples 
Soundness of Rock 

0% 0% 0% 

Notes: Laboratory testing completed in general accordai.'1.ce with ASTM D5240. 

2 3 

http:accordai.'1.ce


LABORATORY TEST RESULTS FOR 
EAA RESERVOIR A-1 

Nodarse & Associates, Inc. Project No. 05-05-0013 

Carbonate 
Sample Depth Content

Boring Number 
(ft) (%) 

TCl-N-2 79.08.5 

TCl-N-12 58.5 63.2 

TCl-N-16 45.978.5 

TCl-E-3 9.0 82.3 

TCl-E-7 28.5 14.5 

TCl-E-14 63.5 41.6 

TCl-E-16 73.5 69.1 

TCl-W-4 18.5 91.9 

TCl-W-7 33.5 56.5 

TCl-W-15 73.5 65.0 
i 

TCl-W-20 98.5 67.7
! 

TCl-S-4 18.5 87.1 

TCl-S-9 43.5 25.3 

TCl-S-15 73.5 68.9I I 
TCl-S-16 78.5 67.8I I I I 
TCl-S-8 38.5 40.7I I 



EAA Reservoir 
05 05 0013 106A 
Work Order No. 3 
Carbonate Test Data 

/CB-O~G:, 

Boring Number / Depth (feet) Carbonate Content (%) 
CB 169 Cr'CJS -c:;'"PrPt/Z.S. 5.5-8.5 76.6 
CB 17~8,~.atfl'S- cs-cu;,e, 7.0-10.0 81.6 
CB 175:::.tbr.;- -EMlC-cC>-oz::,.t 13.5-15.0 81.8 
CB 186&,;--e-AAl{S -rro28f 33.5~35.0 34.7 



MRR-03-2005 16:53 From: 407 740 5961 To:19134583323 P.10/16 

2Z1-
Project Name :_£___;-ft~-/t_;_______ 
Project No:__________ 

Date:.____1....-~--2-91-----

carbonates 

C= (W-R) X 100 

w 

crucible Number: 

Wt. of crucible: 

Mass of sample: 

crucible+ Insoluble 
Residue After Burn: 
Insoluble Residue: 
A-B == R 

B 

w 

A 

R 

Ic - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up z 0.9% 

%-------=€°t,5 __ 

-r 
~ ::i . =r+-=1- e 
Looco 

I 
~ ~2-882-8 

D·to6"c1 
I 

l 



'\C -~ W gFCR 
33.5'" 1 

Project Name:_~_A:-,i..A______ 
Project No:__________ ltlDARSE

' ~ • S a ~ E R T E S, I NC.Date:______1,cc........o.1-,..11!!::.L../____ 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: lo5 
Wt. of crucible: B 

-:,- (p .u +<.J -~ 

Mass of Sample: w I, 0000 

crucible+ Insoluble 
Residue After Burn: 

A 
1-1--, 1 'i r5 

Insoluble Residue: 
A-B == R 

R 
D ' 1-~ ::,.. 0 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

91.,,.L"d l96S 0t,.L .L0t, 



-,c-z. w -.:S305 
II, 0' 

Project Name:_t:='_~_A_______ 
Project No:__________ ltloDARSE

5 IISSOCIATlf, IMC. 

Date: ?, -z..._' 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: 500 
wt. of crucible: B 1-o.0S3lf 
Mass of Sample: w \.oaoo 
Crucible+ Insoluble 
Residue After Burn: 

A 
'-"+\,0(af3 

Insoluble Residue: 
A-B == R 

R 
O· ~\-Sot 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

l96S 0b.L .L0b 



Tc-Z E _s 
J)?, Sr 

Project Name:_£_----r-lt+-r/t-----­ ltl� ARSEProject No:_---=:::---------- & ft 1 Sae I• Tr s, INC. 

Date: 1.--: 2- / 

carbonates 
C= (W-R) X 100 % 

w 

Crucible Number: C 
Wt. of crucible: B -=,- '5 I ~\.j_V) ~ 
Mass of sample: w l,e,Ooo 

crucible+ Insoluble 
Residue After Burn: 

A 
"l- 5, ~LI I e> 

Insoluble Residue: 
A-8 = R 

R E) I 1q45 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

196£ 121t>l. mt> 



MAR-07-2005 15:41 From:NODARSE & ASSOC. To:19134583323 P.6 
"! 

Tc- z f .sy 

' 1S?·,sc 

Project Name:____.~._-_i\:,,_"_,1-'fr~----- ltlDARSEProject No: ________:---_ I n S 5 O , E A T i ~, IN C. 

Oat@ :_____.::z_._...-=:::;..______.7"""'-·-+f--

carbonates 

%C= (W-R) X 100 

w 

crucible Number: C 
Wt. of crucible: B -=t- '5 i ~ \.H~ ~ 
Mass of Sample: w 1.0000 

Crucible+ Insoluble 
Residue After Burn: 

A 
-:t- 5' .:,.. l/ / t, 

Insoluble Residue: 
A-8 :;: R 

R L) I 194S 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 



MAR-07-2005 15:42 From:NODARSE & ASSOC. To:19134583323 

Te-Z S 4 
I221- \l.0 

Project Name:_-E__;A____..!....ft_;_______ 
Project No: __,__________ MDARSE 

5 AISaC'IATII, :INC. 

Date:____1,,..,~---=L=-+f-----

carbonates 
C= (W-R) X 100 ---~°t..:,;5" ___%_ 

w 

Crucible Number: -r 
wt. of crucible: 

Mass of sample: 

B 

w 
~:J. =J+";j.9 
t.ooco 

Crucible+ Insoluble 
Residue Af~er Burn: 

A 
1-2-882.8 

Insoluble Residue: 
A-8 = R 

R 
O·lo'5t1 

c - % of carbonates of calcium and Magnesium 
w- Mass of Sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up~ 0.9% 



MAR-07-2005 15:42 From:NODARSE & ASSOC. To:19134583323 

,c-2... W g 
3B-~' 

Project Name:_£_..,_f\-__,_A______ ltl� ARSEProject Na: ___-----::;~---:----- ' A 5 IQ~ t AT I•, ! "<. 
Oate:______L..._1,,e_l____ 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: . lo5 
Wt. of crucible: B ·-=,- (.p .tJ +tj 5 
Mass of Sample: w L Odoo 

crucible+ Insoluble 
Residue After Burn: 

A 
"+·1-.1Lf tS-

Insoluble Residue: 
A-B = R 

R 
0 I 'l-(.p :J-() 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up z 0.9% 



MAR-07-2005 15:42 From:NODARSE & ASSOC. To:19134583323 P.18"42 

Tc-2- ·vJ 3305 II, 0 I 

Project Name :_~_>9-_A_______ ltlOARSEProject No:__________ 
f. a • • • c I A T ~ >, I NC. 

Date: 1., 

carbonates 

C= (W-R) X 100 % 

w 

Crucible Number: 500 
Wt. Of Crucible: B ~0~9S3~ 
Mass of sample: w l. 060 b 

crucible+ Insoluble 
Residue After Burn: 

A 
'"1-,\.0~-,-3 

Insoluble Residue: 
A-8 = R 

R 
O· ~\69 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 



EAA Reservoir 
05 05 0013 106A 
Work Order No: 5 
Carbonate Test Data 

I I 

II 

/I 

// 

/I 

.h 

I/ 

,,,, 

.I' 
/I 

// 

-6283 

Notes: 

1 Carbonate content determined in general accordance with FDOT Standard. 

Boring Number Depth (feet) Carbonate Content (%) 
CB-0174 100-105 71.7 
CB-0174 110-115 75.5 
CB-0174 115-120 75.9 
CB-0174 125-130 77.7 
CB-0174 140-145 53.0 
CB-0174 150-155 68.3 
CB-0174 160-165 67.2 
CB-0174 165-170 41.2 
CB-0174 180-185 37.9 
CB-0174 185-190 53.6 
CB-0174 195-200 36.6 
CB-0174 200-205 23.9 
CB-0174 205-210 30.5 



EAA Reservoir 
05 05 0013 106A 
Work Order No. 6 
Carbonate Test Data 

tJ,os: _ETtRil.S-\/8 -

0::l-S"Z 

(!;)~~2.. 
e:,2ZZ,, 
0 2-Z-Z. 
oze, '-I 
(>2.e,'/ 
c:;28</ 
e:;284 
t::>~ 
a:>-Z.&°"C­
ozg"'(-

oz?'G::. 

Borine; Number Denth (feet) Carbonate Content (%) 
CB 164 55060 61.8 
CB 164 70-75 72.3 
CB 164 130-135 32.8 
CB 164 180-185 54.8 
CB 182 70-75 78.8 
CB 182 90~95 72.1 
CB 182 140-145 55.4 
CB 182 175-180 48.2 
CB205 60-65 77.1 
CB205 75-80 72.0 
CB205 140-145 58.2 
CB 205 160-165 61.6 



Project Na.me: ____ _.9:'---"-.,._A:....________E_ 
Project No:__________ ltlaDARSE 

I AIIOC[ATES, JNC.Date:____________ 
t 0"1.., 

8R~ol ,
5.5 .."f .o

carbonates 
C= (W-R) X 100 .g=,.y % 

w 

Crucible Number: do~ 
Wt. of crucible: B ( 8'.~2~1t 
Mass of Sample: w 1,6t>ol 
crucible+ Insoluble 
Residue After Burn: 

A 
\ ~-45"09 

Insoluble Residue: 
A-8 = R 

R 
O· l"-Z.\olf 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up~ 0.4% 
50% and up± 0.9% 

\ 
62,,S"d l96S 0b.L .L0b :WOJ~ -i:-i::t,"j: S002-60-83~ 



Project Nam e:---=f-= .....aL.......:.-_,,_A:..,._______ 
Project No:__________ ltlooARsE

i IISiOC[RTES, IKC.Dare:____________ 

&'1-ol ,
2.9 ,S- S~o.o 

carbonates 
C= (W-R) X 100 % 

w 

Crucible Number: C 
Wt. of crucible: B ·--+S . 5 '-1 4 '--'/ 
Mass of sample: w \IO ooo 
crucible+ Insoluble 
Residue After Burn: 

A '76, l S 3 I 
Insoluble Residue: 
A-8 = R 

R o,·:,-o~T 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up 0.4%T 

50% and up+ 0.9% 

l96S 0t,l .!..0t, :wo~~ ll:t,l S002-60-83~ 



30?.-
Project Name:_f_=~A:.___~A:...,.______ 
Project No:___________ ltl� ARSE 

, A Ii Ii ~ T ! I, l ~O, [ ~-

Date:-------------

6A-ol , 
LfJ.~ .. '-15,0

carbonates 
C= (W- R) X 100 % 

w 

Cruc;ble Number: ~03 
Wt. Of Crucible: B I 1-, 2°A9 
Mass of Sample: w l ,oaoo 
crucible+ Insoluble 
Residue After Burn: 

A (8,190~ 

Insoluble Residue: 
A-8 ~ R 

R o.9qo~ 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

£2££8St>£"t6"t:01 "t96S 121t,l l121t, :WOJ~ ,:,::t,,: £1211212-6121-83~ 
3 



Project Name :____;_E__..B:..___~A:-----_____ ltlOARSE .Project No:___________ 
C ft S S u C I A T f S. l N c,Date:_____________ 

8A •o3 , 
~·& .. ,o,.o .

carooriates 
C= (W-R) X 100 ez..~ % 

w 

crucible Number: 105 
Wt. of crucible: B .~'i, g,-y e .. 

Mass of Sample: w I, aooo 
crucible+ Insoluble 
Residue After Burn: 

A 
~~ ·DLfS~ 

Insoluble Residue: 
A-B = R 

R 
0 I' ,-3 g 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

l 96S 12lt>.!.. .!..12lt> :wo~~ i:i;:t,i; S1211212-6121-83~ 



/00'LOO 
Project Nam e:--=£_::__.A:L.....::-~0:....L______ 
Project No: __________ ftl � ARSE 
Date:____________ 

SA-·-03 . 
'2.q • 3o.,

carbonates 
.C= (W-R) X 100 ·L/oS % 

w 

crucible Number: I DCJ 
Wt. of crucible: B ;2(o,Li Z3 
Mass of Sample: w 1.0000 

crucible+ Insoluble 
Residue After Burn: 

A ·:;i.v , 1-·::,.:+- l 
Insoluble Residue: 
A-8:::;: R 

R o,59y3 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

s 
196S 121bl l121b :WOJ~ 21:t,1 S002-60-83~ 



------------

~Jo3 
Project Name:~-A:~----- ltloARSEProj ect No: ___________ 

& A • • a ~ t ~ T f 1, 1 M c. 

Date; 

8A•o3 
a., j.S· • I Lf s.o • 

carbonates 
C= (W- R) X 100 

w 

crucible Number: \b5 
Wt. of crucible: B :,2 S-. 9 ':f-Lf I 
Mass of sample: w l,oeoo 
crucible+ Insoluble 
Residue After Burn: 

A 
Q.,(o · So13 

Insoluble Residue: 
A-B = R 

R 
Q, lp 21-'l.-

c =%of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up+ 0.9% 

l96S 121b2.. 2..121b :WOJ~ 2l=bl S1211212-6121-83~ 



L.S3 
Project Name:......;;;:::f:.._~----11aL.....:-..LA:_._______ 
Project No:___________ MDARSE 

5 II S SOC [ ft T'S, ~ N c.Date:_______,________ 

\Ol 

BA- --o '-I 
to ,1.,'

Carbonates 
C= (W-R) X 100 

w 

Crucible Number: ~03 
wt. of crucible: B 11-- -z'lq I 
Mass of Sample: w (.0000 

Crucible+ Insoluble 
Residue After Burn: 

A 
\ "} ,Lf 77 i'\ 

Insoluble Residue: 
A-8 ~ R 

R 
0 I ' ·1:z..C, 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

•l96S 0t,.!. .!.0t, :wo~~ 21:t,1 S002-60-83~ 

http:Name:......;;;:::f:.._~----11aL.....:-..LA


Project Name:~.......0:--L.-_____ 
Project No:___________ 

5 A s. s a i; I i:t TI: ..... l N ,. 

Date:_________~---

BA ·b'-l 
19,5'

carDonates 
C= (W-R) X 100 % 

w 

Crucible Number: 

Wt. of crucible: B 

~ 
r~ ,tf ·r·-=t o 

Mass of sample: w I. ooo I 
crucible+ Insoluble 
Residue After Burn: 

A '76,b~0o 
Insoluble Residue: 
A-8 = R 

R 
O, ll-3o 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

s 
l96S 121b.!.. .!..121b ;WOJ~ 21:t,,:: £1211212-6121-83~ 



10\ 

5 AS 5 0, I ft TE 5, IM t. 

Project Name: ___t;;__a__,,_A:....,._______ 
Project No: ___________ 

Date:_~-----------

BA-•O'I ~. 
~ ~3..:,

carbonates 
C= (W-R) X 100 

w 

crucible Number: I o I 
Wt. of crucible: B 25. "2-1cts· 
Mass of sample: w 1-DbOO 
crucible+ Insoluble 
Residue After Burn: 

A ~5.9f5-=J-

Insoluble Residue: 
A-8 = R 

R 
0,Lo 8(o 2-

c - % of carbonates of calcium and Magnesium 
w - Mass of sample
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

l96£ 0b.L .L0b 



-------------

Project Na.me: 
Project No: ___________ '"DARSE' A s • a C r I T t •. i N C.

Date: 

8A,•0:7 
'2B,S'

carbonates 
C= (W- R) X 100 3eo.s % 

w 

I 

Cruci b1 e Number: 100 
Wt. of crucible: B c2(o · )1"'2 I 
Mass of sample: w \.0000 
crucible+ Insoluble 
Residue After Burn: 

A 
~lo-SO 3-"t 

Insoluble Residue: 
A-8;;::; R 

I 

R 
0•03lt..o 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

l96S 0i7.l. l.0i7 :WOJ~ 21:t;,"j; £002-60-83~ 
II 



Project Name :____;;;;E_.A:L.....::.....~0:...s....______ 
Project No:__________ ltl � ARSE 

C. A!liSDit:C9'T,s: .. IMc.

Date:._____________ 

BA-oS
FJ.&, . 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: Io I 
Wt. of crucible: B -i 5, 3 ooo 
Mass of sample: w 

l .nnDo 
crucible+ Insoluble 
Residue After Burn: 

A ')5,431~ 
Insoluble Residue: 
A-8 == R

I 

R 
0i\3~t3 

c =%of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

196£ 121172.. 2..12117 :WOJ~ 21:171 £1211212-6121-83~ 
10 



------------

Project Name :--=f_=_,,Jft~..._&..______ ltla~RsEProject No:__________ 
i A • S O ; l II T I ,, IN c. 

Date: 

&A•OS 
,p.s'

carbonates 
C= (W-R) X 100 % 

w 

Crucible Number: \ \ 
Wt. of crucible: B ~ Cc,4254 
Mass of sample: w \ ,0000 
crucible+ Insoluble 
Residue After Burn: 

A '3o-JllLI 
Insoluble Residue: 
A-B = R 

R 
n,tp-&Ct,o 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up z 0.4% 
50% and up± 0.9% 

JI, 
£2££8Sl7£l6l: 01 l96S 121l7L L121b :WOJ~ 2l:J;,t S1211212-6121-83~ 



------------

Project Name:_E_:_.a---=--~A:....,._______ ,aOARSEProject No:__________ 
5 ft S S a C I ff T f 5. J H C. 

Date: 

&.4 .c)fp ' 
#o,0 II~• s 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: I Do 
Wt. of crucible: B .2.~ · I(oc;3 

wMass of Sample: ).0000 
Acrucible+ Insoluble 

Residue After Burn: ~lo.3fgy 
RInsoluble Residue: 

D, 153 IA-B ;;;;; R 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample . 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

IS 
l96S 0bl l0b :WO~~ 21:t,l £002-60-83~ 



., }309 
Project Name:_E~A:~~A:~-----
Project No: __________ ltl� ARSE 

C. ft S S a t I: A T ( !I,. J N C:.Date:____________ 

BA-ofo 
28,S•Jo.o I 

carbonates 

C= (W-R) X 100 2=1-.C, % 
w 

crucible Number: C 
Wt. of crucible: B -=t--S,S4 '-ID 
Mass of sample: w ',crx:o 
crucible+ Insoluble 
Residue After Burn: 

A 
1--f.o -· 2(o So 

Insoluble Residue: 
A-8: R 

R 
O.f2J.10 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up+ 0.9% 

.., 
62.,-Bl"d 196£ 1211;,.!.. .!..1211;, :WOJ~ 21:t,l £002-6121-83~ 



Project Name: E,_f}__,,_A:_._______ 
Project No:__________ 
Date:____________ 

8A-oc. , 
'-18,S'•So,O

carbol1ates 
C== (W-R) X 100 -J'l.(o % 

w 

t A S S o ~ l A T I 5, I n ~-

crucible Number: \oz_ 
wt. of crucible: 

Mass of sample: 

B 

w 
2.S.LoS4-f3 
1.00 oo 

crucible+ Insoluble 
Residue After Burn: 

A 
~to.3398 

Insoluble Residue: 
A-B;::::: R 

R 
Q,lo SL{O 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

62,,.61 "d ···--l96S 12117.L 2..12117 :WOJ~ 2,:::17,:: S1211212-6121-83~ 



---

Project Nam e:~f-~_,.ft'-----=--_,,_0:_,,_______ 
Project No: __________ ltl� ARSE 

S. ASS O C' r 11 TE! .S, IN~-Date:____________ 

eA-ol _,
(o.o .. ,-. 'i. 

carbonates 
C= (W-R) X 100 83.. o % 

w 

crucible Number: ~oY 
Wt. of crucible: B I ·+ ·£°!Ll r) 

Mass of Sample: w Loooo 
crucible+ Insoluble 
Residue After Burn: 

A 
t 8-00y3 

Insoluble Residue: 
A-B = R 

R 
o,Jro 3 

c =%of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up+ 0.9% 

It. 
196S 121b2.. 2..121b :WOJ~ £1:bl £1211212-6121-83~ 



------------

.... 
Project Narne:_[_~_.A:i.......;:.._..,.__A:~-----
Project No:__________ 

£ ft S S' O C I fl T ll s, J N c, 

Date: 

84 •O ':f-
,e.s •20.0' 

carbo·nates 

C= (W-R) X 100 % 

w 

crucible Number: ;;i l)~ 

Wt. of crucible: B 1ca.~39C} 
Mass of sample: w 

1- 0000 
crucible+ Insoluble 
Residue After Burn: 

A \3Y'1)8 
Insoluble Residue: 
A-B;;;;;; R 

R 
O,ISI 9 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R = Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

.,
62d2"d [2[£8St,[161:O1 196S 121bl l121t, :WOJj [1:t,i: S1211212-60-83j 



Project Name :____::_£_~_,ft----=---_,,_A:_._______ 
Project No: __________ 

c 111sac1nri~,1Nc. 

Date:,____~--------

8A·oT 
18 .,s •«.10.0 ~ 

carbonates 

C=· (W-R) X 100 %.. zs.s 
w 

Crucible Number: fo2 

wt. of crucible: B 25"", ~~qz. 

Mass of Sample~ w l.0000 
crucible+ Insoluble 
Residue After Burn: 

A 
d-(p . 411'-I s 

Insoluble Residue: 
A-B = R 

R 
o,1-1.'53 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

,.
l96S 0t,.L .L0t, :WOJ~ £1:t,l £002-60-83~ 



Project Name: Efl_0:_____ 
Project No:__________ 
Date:__;____________ • ~ S S D c I A 1 l ,, 1 H C, 

.6A-o8. ,
9.5 -,o.o

carbonates 
C= (W- R) X 100 

w 

crucible Number: lo5 
wt. of crucible: B 26. $'l, '-/0 
Mass of sample: w \. 0000 

Crucible+ Insoluble 
Residue After Burn: 

A 
~ Lp .ooc; LI 

Insoluble Residue: 
A-8 = R 

R 
O· \4H 

c - % of carbonates of Calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

,, 
62,.£2"d t96S 0t;,L L0t;, :wo~~ £t:t;,,: S002-60-83~ 



Project Name:----'-E_.ft...............A:_______ 
Project No: __________ '"°OARSE5 RS S O ~ [ ATE i, J H C. 

Date:·------------

&A•08 
15.s •>S.o' 

carbonates 
100 

C= (W-R) X 100 % 

w 

crucible Number: II 
Wt. of crucible: B ~CL4l-=t'Z. 
Mass of sample: w \,Oti:)o 

Crucible+ Insoluble 
Residue After Burn: 

A 
29 -S~Ol-

Insoluble Residue: 
A-8 = R 

R 
o · llo3S I 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

62,,.t,2"d 196£ 0t,.!.. .!..0t, :WOJ~ ~"j::t,"j: £002-60-83~ 

http:Name:----'-E_.ft


Efl_A:__Project Name: 
Project No: __________ ltl� ARSE 

, ,- s ~ 0i c t I T I! s, r H c.
Date:____________ 

B,_ .09 
' _se.s•&10.o 

carbonates 
C== (W- R) X 100 ·,3z.o % 

w 

crucible Number: Io I 
Wt. of crucible: B 1.'5. '2-q 3l) 
Mass of sample: w i ,0000 
crucible+ Insoluble 
Residue After Burn: 

A 
'd- 5. ~ +3 3 

Insoluble Residue: 
A-B ;;= R 

R o,32... DI 

c - % of carbonates of calcium and Magnesium 
w = Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

196£ 0b.:!.. L0b :WOJ~ [l:t,1 £002-60-83~ 
21 



5 II S 5 0, EAT e I, J NC. 

Project Name :--=f_;;--'0:L......:.--=-A:..,L______,___ 
Project No:___________ 
Date:_____________ 

SA •OC\ , 105 

2.3.,;, -zs.o 
• 

carbonates 
C= (W-R) X 100 % 

w 

crucible Number: -;;; o-{ 

Wt. of crucible: B l ·+.<i (o i '-" 
Mass of sample: w l.ooo 1 

Crucible+ Insoluble 
Residue After Burn: 

A 
\&,6V3l, 

Insoluble Residue: 
A-B = R 

R 
o.;)... {50 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample
R - Insoluble Residue 

carbonate Range: 

90% and up+ 0.4% 
50% and up± 0.9% 

&I 
196S 0b.L .L0b :WOJ~ £1:t;,,: S002-60-83~ 



------------

Project Name :~f-~__.A:~..1..0:_.._______ 
Project No: __________ ltl� ARSE 

& fl 5 S. a t I ft TE 1, l ,r\l c, 

Date: 

B/+.O°t . 
l9 ,S•'fe>.o'

carbonates 
C= (W-R) X 100 25.3 % 

w 

crucible Number: ·,
Wt. of crucible: B Lroo t ' Mass of Sample: w L,!.'1- 2, ~-:,-I~ 
crucible+ Insoluble 
Residue After Burn: 

A 
1-g.s1s:,.. 

Insoluble Residue: 
A-B = R 

R 
O-+Y+I 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

62,,.!_2'd l96S 0b.!.. .!..0b :woJ~ t;,l:t;,l £002-60-83~ 



c'. 

Project Name :--=E:............iA:L....:.....~&....L.______ 
Project No: __________ 

~ A i ( 0 C I AT~ ~. INC.Date:____________ 

~A··(O 
11.S-•IS.cJ' 

carbonates 
C= (W-R) X 100 % 

w 

Crucible Number: n 
wt. of crucible: B '.t5, o4 38 
Mass of sample: w l, D()l)O 

crucible+ Insoluble 
Residue After Burn: 

A 1S~ 70 q ., 
Insoluble Residue: 
A-B = R 

R o. \lJS =s 

c - % of carbonates of calcium and Magnesium 
w = Mass of sample
R ~ Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

1,"f
196S 121bl l0b :WOJ~ 1;,1:1;,1 S1211212-6121-83~ 

http:11.S-�IS.cJ


101,.,

~L\l 
Project Name:~L-~.......A:L.....::..........0:--L-_____ 
Project No:__________ ltl� ARSE 

r, fl !I I a c I A T I s. IN c.Date:____________ 

. BIr• 10 
JJ.~•15,0. 

carbOnates 
C= (W- R) X 100 2/o ..1: % 

w 

Crucible Number: 10~ 
Wt. of crucible: B ;ls-. {pq" 4 
Mass of Sample: w l • DOo-o 
Crucible+ Insoluble 
Residue After Burn: 

A a~ .4250 

Insoluble Residue: 
A-B = R 

R 0,~3-Z..<L> 

c - % of carbonates of calcium and Magnesium 
w - Mass of sample 
R - Insoluble Residue 

carbonate Range: 

90% and up± 0.4% 
50% and up± 0.9% 

:l~ 
62,-62"d l96S 121!7.!. .!.121!7 :WOJ~ t;,i;:t;,i; S1211212-6121-83~ 



  

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

EAA Reservoir A-1 Geotechnical Data Report March, 2006 

TRIAXIAL TEST RESULTS 

Note: Material for triaxial tests on remolded samples was obtained from soil used in Test 
Cell construction. 

BLACK & VEATCH Appendix 5 



EAA Reservoir 
05 05 0013 106A 
Work Order No: 5 

_c_o_r_:ro_s_io_n_T_es_t_n_at_:;a____c_f>t'J s- €7tft!!:!:_- V l.3 -_.I\ 
Boring 1 Depth (feet) Electrical pH Chlorides Sulfates 
Number I Resisitivity (ppm) (ppm) 

(Ohm~cm) I 
CB-0174 5-10 8.2 x lk I s.s 60 25 
CB-0174 , 115 120 _j}.Ox 1k 18.3 60 Less than 5 

i 
I 

Notes: 

1 Corrosion Series determined in general accordance with FDOT Standards. 



1 

EAA Reservoir 
OS OS 0013 106A 
Work Order No: 6 
Corrosion Teat Data 

Boring 
Number 

Depth (feet) Electrical 
Resisitivity 
(Ohm-cm) 

pH Chlorides 
(ppm) 

Sulfates 
(ppm) 

CB-0164 ... 5-10 6.1 x lk 8.9 90 60 
L\ 

Notes: 

Corrosion Series determined in general accordance with FDOT Standards. 



5.4 

] 3.6 

uf 
1/) 

l1;?.... 
en ... 
('ll 
(I) 
.c: 
Cl) 1.8 

0 
0 1.8 

9 

I/7.5 
I 

.... 
6 I ~ ~ 

uf /I 
.I1/) 

I~ -.... 
Cl) 4.5 I... -

V~ ·s: 
Q) 

3 
J 

1.5 

0 

. i 

I 

I0 
0 

' 
5 10 

Results I ✓ 

C, ksf 0.47 ,, 
.ii>, dea 38.8 / 

Tan rd 0.80 
,,, 

,, .... .... 
"' 

~ .... 

· 
,._ 

~ .... 

~ I 
,-.1-1--

. 
"' - --. 

~ 

:... ..... , / "'- ' ,, '- !\ 
"· .... ' ' J ... II.. \ 

, .. '-- 1,'-
I I \ ,, ' .,, I ' /,,, 

I l \ 
I I I 

5.4 7.2 9 10.8 

Normal Stress, ksf 

Sample No. 1 2 3 

Water Content, 15.9 16.2 15.8 
Dry Density, pcf 

"iii 
:;::l Saturation, 

104.4 
67.4 

107.4 
74.0 

107.3 
71.9 

E Void Ratio 0.6508 0.6047 0.6066 
Diameter, in. 2.84 2.84 2.84 
Height, in. 6.05 6.15 6.83 

3.6 

3 

2 

1 

I 

15 20 

Axial Strain, % 

Type of Test: 
Unconsolidated Undrained 

Sample Type: remold 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments 

Specific Gravity= 2.762 

Remarks: sample moist cured 14 days 

Reviewed By 

iii 
(I) 
I-

< 

Water Content, 
Dry Density, pcf 
Saturation, 
Void Ratio 
Diameter, in. 
Height, in. 

Strain rate, in./min. 

Back Pressure, ksf 

Cell Pressure, ksf 

Fail. Stress, ksf 

Ult. Stress, ksf 

0'1 Failure, ksf 

a3 Failure, ksf 

22.8 21.7 21.9 
105.8 107.8 107.5 
100.0 100.0 100.0 

0.6304 0.6000 0.6044 
2.83 2.84 2.84 
6.02 6.14 6.83 
0.05 0.05 0.05 

0.0 0.0 0.0 

0.8 1.2 2.0 

4.5 6.2 8.6 

5.3 7.4 10.6 

0.8 1.2 2.0 

Client: Nodarse and Associates 

Project: Material Testing-Nodarse 

Sample Number: UU-95% 14 day cured 

Proj. No.: 6738-05-4573 Date: 6-28-05 

TRIAXIAL SHEAR TEST REPORT 

MACTEC ENGINEERING AND CONSUL TING, INC. 

~~H)~Tested By: MC Checked By: {(h il/1.i 

C 



10 L!J 
8 

Cf) 

~ 6 
u5 .... 

I
l5~ 

Cl ·1 I 
2 I 

0 
0% 10% 20% 

.Ir 
2------<~---------+----t 

o.,,..,_,._ __,__-,-,!-,,.,....-........_-~,,..._-..... 

0% 10% 20% 

0 2 4 

Client: Nodarse and Associates 

Project: Material Testing-Nodarse 

Sample Number: UU-95% 14 day cured 

Project No.: 6738-05-4573 

10 

/IIe-Cl) -
l5~ 
-~ !ii 

Cl 

2 

0 

10 

8 

Cf) 

i 
Cf) 

6 
en_ 
... U)

.9.i.:: 
a:, 
-~ 4 
Cl 

2 

0 

6 

p, ksf 

~ 
8 

6 

.I 
-

I 
0% 10% ·20% 

~ 

0% 10% 20% 

9 Peak Strength 
Total 

a= 0.36 ksf 
! __........... ....... 

ex= 32.1 deg :.,.---
tan a= 0.63 __..,

61---,----,------r---r---'L-f------t----f----+--=--+"'~::__---+--+----I~----
----

~~~ 
31------jf-----l---+---±a~=---71"=----+-----+---+---l----+---+----I 

~~1/ 

8 10 12 

Reviewed By____,! MACTEC Engineering and Consulting, Inc. 

Checked By: ___________Tested By: =M=C'----------



TRIAXIAL,COMPRESSION TEST 
Unconsolidated Undrained 

7/14/2005 
9:00AM 

Date: 
Client 
Project: 
Project No.: 
Sample Number: 

6-28-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738..05-4573 
UU-95% 14 day cured 

Deacrlptlon: · Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: sample moist cured 14 days 
Type of Sample: remold 

Specific Gravity=2.762 LL• PL• Pl= 
Tat Method: COE uniform strain 

Specimen Parameter Initial Saturated Final 
Moisture content: Motat soll+tare, gms. 125.860 413.600 
Moisture content: Dry soil+tare, gms. 112.030 364.200 
Moisture content: Tare, gms. 24.930 50.800 
Moisture,% 15.9 22.8 15.8 
Moist specimen weight, gms. 1217.6 
Diameter, in. 2.84 2.83 
Area, in.2 6.33 6.28 
Height, in. 6.05 6.02 
Net decrease in height, In. 0.03 
Wet Density, pcf 121.0 129.9 
Ory density, pcf 104.4 105.8 
Void ratio 0.6508 0.6304 
Saturation, % 67.4 100.0 

Primary load ring constant • .463 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure= 0.00 psi (0.00 lest) 
Strain rate, inJmln. =0.05 
Fall. Stress =4.52 ksfat reading no. 27 

.____________ MACTEC Engineering and Consulting, Inc. ___________ 



Def. Devlator Minor Prine. Major Prine. 
pDial Load Load Strain Stress Siren Stress 1:3 Q 

No. In. Dial Iba. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 0.81 0.81 1.00 0.81 

1 0.0010 12.0 5.6 0.0 0.13 0.81 0.93 1.16 0.87 

2 0.0050 65.0 30.l 0.1 0.69 0.81 1.50 1.85 1.15 

3 0.0100 95.0 44.0 0.2 1.01 0.81 1.81 2.25 1.31 

4 0.0150 124.0 57.4 0.2 1.31 0.81 2.12 2.63 1.46 

5 0.0200 145.0 67.1 0.3 1.53 0.81 2.34 2:90 1.57 

6 0.0250 165.0 76.4 0.4 1.74 0.81 2.55 3.16 1.68 

7 0.0300 183.0 84.7 0.5 1.93 0.81 2.74 3.40 1.77 

8 0.0350 195.0 90.3 0.6 2.06 0.81 2.86 3.55 1.84 

9 0.0400 208.0 96.3 0.7 2.19 0.81 3.00 3.72 1.90 

10 0.0450 222.0 102.8 0.7 2.34 0.81 3.14 3.90 1.98 

11 0.0500 233.0 107.9 0.8 2.45 0.81 3.26 4.04 2.03 

12 0.0750 280.0 129.6 1.2 2.93 0.81 3.74 4.64 2.27 

13 0.1000 303.0 140.3 1.7 3.16 0.81 3.97 4.92 2.39 

14 0.1250 327.0 151.4 2.1 3.40 0.81 4.20 5.21 2.51 

15 0.1500 347.0 160.7 2.5 3.59 0.81 4.40 5.45 2.60 

16 0.1750 359.0 166.2 2.9 3.70 0.81 4.51 5.59 2.66 

3.81 0.81 4.61 5.72 2.7117 0.2000 371.0 171.8 3.3 

18 0.2500 389.0 180.1 4.1 3.96 0.81 4.76 5.91 2.78 

19 0.3000 401.0 185.7 5.0 4.04 0.81 4.85 6.01 2.83 

20 0.4000 415.0 192.1 6.6 4.11 0.81 4.92 6.10 2.86 

21 0.5000 427.0 197.7 8.3 4.16 0.81 4.96 6.15 2.88 

22 0.6000 445.0 206.0 10.0 4.25 0.81 5.06 6.27 2.93 

23 0.7000 460.0 213.0 11.6 4.31 0.81 5.12 6.35 2.96 

24 0.8000 475.0 219.9 13.3 4.37 0.81 5.18 6.42 2.99 

25 0.9000 497.0 230.1 14.9 4.49 0.81 5.29 6.56 3.05 

26 1.0000 509.0 235.7 16.6 4.51 0.81 5.31 6.59 3.06 

27 1.1000 521.0 241.2 18.3 4.52 0.81 5.33 6.60 3.07 

.___________ MACTEC Engineering and Consulting, Inc. ___________... 



Specimen Parameter Initial Saturated Final 
Moisture content: Moist aoll+tare, gms. 128.130 1393.600 
Moisture content: Dry aoll+tare, gma. 114.500 1212.300 
Moisture content Tare, gms. 30.350 116.100 
Moisture,% 16.2 21.7 16.5 
Moist specimen weight, gma. 1276.8 

Diameter, In. 2.84 2.84 
Area, ln.2 6.33 6.32 
Height, In. 6.15 6.14 

Net decrease in height, In. 0.01 
Wet Density, pcf 124.9 131.2 
Ory density, pcf 107.4 107.8 

Void ratio 0.6047 0.6000 

Saturation, % 74.0 100.0 

Primary load ring constant• .46 lbs. per mput umt 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 

Cell pressure • 8.30 psi (1.20 ksf) 

Back pressure • 0.00 psi (0.00 ksf) 

Strain rate, lnJmin. • 0.05 
Fail. Stress• 6.16 ksfat reading no. 25 

Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 33.0 15.3 0.0 0.35 1.20 1.54 1.29 1.37 

2 0.0050 77.0 35.7 OJ 0.81 1.20 2.01 1.68 1.60 

3 0.0100 127.0 58.8 0.2 1.34 1.20 2.53 2.12 1.86 
4 0.0150 164.0 75.9 0.2 1.73 1.20 2.92 2.44 2.06 

5 0.0200 193.0 89.4 0.3 2.03 1.20 3.22 2.70 2.21 

6 0.0250 220.0 101.9 0.4 2.31 1.20 3.51 2.93 2.35 
7 0.0300 242.0 112.0 0.5 2.54 1.20 3.73 3.12 2.46 
8 0.0350 262.0 121.3 0.6 2.75 1.20 3.94 3.30 2.57 

9 0.0400 287.0 132.9 0.7 3.01 1.20 4.20 3.52 2.70 

10 0.0450 298.0 138.0 0.7 3.12 1.20 4.31 3.61 2.75 

n 0.0500 310.0 143.5 0.8 3.24 1.20 4.44 3.71 2.82 
12 0.0750 380.0 175.9 1.2 3.96 1.20 5.15 4.31 3.17 
13 0.1000 426.0 197.2 1.6 4.42 1.20 5.61 4.70 3.40 
14 0.1250 460.0 213.0 2.0 4.75 1.20 5.95 4.98 3.57 
15 0.1500 497.0 230.1 2.4 5.11 1.20 6.31 5.28 3.75 
16 0.2000 534.0 247.2 3.3 5.45 1.20 6.64 5.56 3.92 

17 0.2500 558.0 258.4 4.1 5.64 1.20 6.84 5.72 4.02 

18 0.3000 575.0 266.2 4.9 5.77 1.20 6.96 5.83 4.08 
19 0.4000 592.0 274.1 6.5 5.84 1.20 7.03 5.88 4.11 

20 0.5000 619.0 286.6 8.1 6.00 1.20 7.19 6.02 4.19 

21 0.6000 631.0 292.2 9.8 6.00 1.20 7.20 6.02 4.20 

22 0.7000 653.0 302.3 11.4 6.10 1.20 7.30 6.11 4.25 

23 0.8000 667.0 308.8 13.0 6.12 1.20 7.31 6.12 4.25 

24 0.9000 681.0 315.3 14.6 6.13 1.20 7.32 6.13 4.26 

MACTEC Engineering and Consulting, Inc. 



Def. 
Dlal Load Load strain 

Devlator 
Stre8S 

Minor Prine. 
Stress 

Major Prine. 
Stress 1:3 p Q 

No, In, Dlal lbs. % ksf ksf ksf Ratio ksf ksf 

25 1.0000 698.0 323.2 16.3 6.16 1.20 7.36 6.16 4.28 

26 1.1000 708.0 327.8 17.9 6.13 1.20 7.32 6.13 4.26 

pee men r n 
Moisture content: MOlat soll+tare, grna. 
Moisture content: Dry soll+tare, grna. 

122.870 

110.280 

MOlsture content: Tare, gms. 30.550 52.160 

Moisture,% 15.8 21.9 16.0 

Moist specimen weight, gms. 1411.4 

Diameter, In. 2.84 2.84 

Area, in.2 6.33 6.33 

Height, in. 6.83 6.83 

Net decrease in height, in. 0.00 

Wet Density, pcf 124.3 131.0 

Dry density, pcf 107.3 107.5 

Void ratio 0.6066 0.6044 

Saturation, % 71.9 100.0 

Primary load ring constant= . . per mput urut 
Membrane modulus= 0.124105 kN/cm.2 
Membrane thickness= 0.02 cm 
Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, inJmln. =0.05 
Fall. Stress = 8.58 ksfat reading no. 24 

Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 2.00 2.00 1.00 2.00 

1 0.0010 27.0 12.5 0.0 0.28 2.00 2.29 1.14 2.14 

2 0.0050 78.0 36.1 0.1 0.82 2.00 2.82 1.41 2.41 

3 0.0100 146.0 67.6 0.1 1.54 2.00 3.54 1.77 2.77 

4 0.0150 192.0 88.9 0.2 2.02 2.00 4.02 2.01 3.01 

5 0.0200 233.0 107.9 0.3 2.45 2.00 4.45 2.22 3.23 

6 0.0250 265.0 122.7 0.4 2.78 2.00 4.78 2.39 3.39 

7 0.0300 295.0 136.6 0.4 3.09 2.00 5.10 2.55 3.55 

8 0.0350 323.0 149.5 0.5 3.39 2.00 5.39 2.69 3.69 

9 0.0400 347.0 160.7 0.6 3.63 2.00 5.64 2.82 3.82 

10 0.0450 368.0 170.4 0.7 3.85 2.00 5.85 2.92 3.93 

11 0.0500 393.0 182.0 0.7 4.11 2.00 6.11 3.05 4.06 

12 0.0750 503.0 232.9 1.1 5.24 2.00 7.24 3.62 4.62 

13 0.1000 553.0 256.0 1.5 5.74 2.00 7.74 3.87 4.87 

14 0.1250 609.0 282.0 1.8 6.30 2.00 8.30 4.15 5.15 

15 0.1500 655.0 303.3 2.2 6.75 2.00 8.75 4.37 5.38 

16 0.1750 693.0 320.9 2.6 7.11 2.00 9.11 4.55 5.56 
17 0.2000 724.0 335.2 2.9 7.40 2.00 9.40 4.70 5.70 

18 0.2500 768.0 355.6 3.7 7.79 2.00 9.80 4.89 5.90 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Streu Streas Streu 1:3 p Q 

No, In, Dlal lbs. % ksf ksf ksf Ratio ksf ksf 

19 0.3000 802.0 371.3 4.4 8.08 2.00 10.08 5.04 6.04 

20 0.3500 832.0 38S.2 5.1 8.32 2.00 10.32 5.15 6.16 

21 0.4000 852.0 394.5 5.9 8.45 2.00 10.45 5.22 6.23 

22 0.5000 878.0 406.5 7.3 8.57 2.00 10.57 5.28 6.29 

23 0.6000 890.0 412.1 8.8 8.55 2.00 10.55 5.27 6.28 

24 0.7000 908.0 420.4 10.3 8.58 2.00 10.59 5.29 6.29 

25 0.8000 917.0 424.6 11.7 8.53 2.00 10.53 5.26 6.27 

26 0.9000 927.0 429.2 13.2 8.48 2.00 10.48 5.24 6.24 

27 1.0000 940.0 435.2 14.6 8.45 2.00 10.45 5.22 6.23 

28 1.1000 959.0 444.0 16.1 8.47 2.00 10.48 5.23 6.24 
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14 day cured specimens Nodarse 6738-05-4576-02 cast 6-28-05 tested 7-12-05 

Tube Weight 766.2 Tube Diameter (in) 2.84 Area 6.334702 Length 25.2 cm maximum density 
9.92126 In 115.5 

weight distance sample sample wet 
sample to sample sample volume density wetwtw/ dry wt. wt % 
lb) (cm) lenath (in) Ccuft lb/cuft moisture 

0.0225 

0.0251 

0.0263 

0.0267 

0.0222 

6.77 0.0248 

6.97 0.0255 

0.0212 127. 

0.0221 

6.10 0.0224 

6.77 0.0248 

6.26 0.022 

5.83 0.0214 

sampledry % 
density compactio 
lb/cuft n 

16.28 112.67026 97.6 not used 

16.28 104.25353 90.3 · 

16.24 102.24443 88.5 

16.29 105.60068 91.4 not used 

16.29 103.35942 89.5 

16.15 103.34316 89.5 

16.31 104.43123 90.4 

1 A 13.9 

2A5.6 

3 A8.3 

4 

5 

16.22 104.67476 90.6 ·s 
16.22 106.52016 92.2 not used 

15.98 110.25697 95.5 1 

15.88 110.41974 95.6 2 

16.20 109.5015 94.8 3 

15.79 109.50206 94.8 4 

16.18 108.64164 94.1 5 

16.32 108.49796 93.91 6 



5.7 Results 1,1"' 
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Normal Stress, ksf 

15 Sample No. 1 2 3 

Water Content, 16.0 16.3 16.2 
12.5 Ory Density, pcf 108.3 108.0 107.6 

I Saturation, 74.5 75.5 74.1 
.5 Void Ratio 0.5925 0.5972 0.6030- Diameter, in. 2.84 2.84 2.84~ 10 

! 3 Height, in. 5.87 6.15 6.28 
,~ Water Content, 20.9 21.3 20.9 

Cl) 7.5 , 
1i5 Dry Density, pcf 109.4 108.5 109.3 

I I 2 ID Saturation, 100.0 100.0 100.0
""' I-

/ < Void Ratio 0.5763 0.5886 0.5770 
5 1 Diameter, In. 2.83 2.83 2.82I 

~ Height, in. 5.85 6.14 6.25 
Strain rate, inJmin. 0.05 0.05 0.05 

2.5 
Back Pressure, ksf 0.0 0.0 0.0 

0 
Cell Pressure, ksf 0.8 1.2 2.0 

0 5 10 15 20 Fail. Stress, ksf 5.2 6.8 9.1 
Axial Strain, % Ult. Stress, ksf 

a1 Failure, ksf 6.0 8.0 11.1 
Type of Test: 

a3 Failure, ksf 0.8 1.2 2.0
Unconsolidated Undrained 

Sample Type: remold Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2. 762 Sample Number: UU-95% 14 day cured 

Remarks: Samples moist cured 14 days 

Pn,J. No.: 6738--05-4573 Date: 6-28-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSULTING, INC. 

Tested By: MC Checked By: f()J {~ ~ \ I } hJ ~ JQM • 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

7/14/2005 
9:03AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

6-28-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU-95% 14 day cured 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shen·and Rock Fragments 
Remarks: Samples moist cured 14 days 
Type of Sample: remold 
Specific Gravitym2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter lnltlal Saturated Final 
Moisture content: Moist soll+un, gms. 114.180 409.300 
Moisture content. Dry soil+tare, gms. 102.630 360.550 
Moisture content: Tare, gms. 30.350 52.330 
Moisture,% i6.0 20.9 15.8 
Moist specimen weight, gms. 1225.7 
Diameter, In. 2.84 2.83 
Area, in.2 6.33 6.29 
Height, in. 5.87 5.85 
Net decrease in height, in. 0.02 
Wet Density, pcf 125.6 132.2 
Dry density, pcf 108.3 109.4 
Vold ratio 0.5925 0.5763 
Saturation, % 74.5 100.0 

Primary load ring constant = .463 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm.2 
Membrane thickness =0.02 cm 
Cell pressure• 5.60 psi (0.81 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, in./mln. =0.05 
Fall. Stress =5.23 ksf at reading no. 28 

------------ MACTEC Engineering and Consulting, Inc. ____________, 



Def. 0eYlator Minor Prine. Major Prine. 
pDial Load Load Strain Streu Streu Streu 1:3 Q 

No. In. Dial lbs. % kaf kaf kaf Ratio kaf ksf 

0 0.0000 0.0 0.0 0.0 0.00 0.81 0.81 1.00 0.81 
1 0.0010 31.0 14.4 0.0 0.33 0.81 1.13 1.41 0.97 

2 0.0050 78.0 36.l 0.1 0.83 0.81 1.63 2.02 l.22 
3 0.0100 121.0 56.0 0.2 1.28 0.81 2.09 2.59 1.45 
4 0.0150 148.0 68.S 0.3 1.56 0.81 2.37 2.94 1.59 
5 0.0200 172.0 79.6 0.3 1.82 0.81 2.62 3.25 1.71 
6 0.0250 193.0 89.4 0.4 2.04 0.81 2.84 3.53 1.82 
7 0.0300 210.0 97.2 0.5 2.21 0.81 3.02 3.75 1.91 

8 0.0350 227.0 105.l 0.6 2.39 0.81 3.20 3.97 2.00 

9 0.0400 243.0 112.5 0.7 2.56 0.81 3.36 4.17 2.09 
10 0.0450 256.0 118.5 0.8 2.69 0.81 3.50 4.34 2.15 
11 0.0500 268.0 124.1 0.9 2.82 0.81 3.62 4.49 2.21 
12 0.0750 312.0 144.S 1.3 3.26 0.81 4.07 5.05 2.44 
13 0.1000 352.0 163.0 1.7 3.67 0.81 4.47 5.55 2.64 
14 0.1250 374.0 173.2 2.1 3.88 0.81 4.69 5.81 2.75 

15 0.1500 397.0 183.8 2.6 4.10 0.81 4.91 6.08 2.86 
16 0.1750 410.0 189.8 3.0 4.21 0.81 5.02 6.23 2.91 
17 0.2000 425.0 196.8 3.4 4.35 0.81 5.16 6.39 2.98 

18 0.2500 443.0 205.1 4.3 4.49 0.81 5.30 6.57 3.05 
19 0.3000 455.0 210.7 5.1 4.57 0.81 5.38 6.67 3.09 
20 0.3500 473.0 219.0 6.0 4.71 0.81 5.52 6.84 3.16 
21 0.4000 486.0 225.0 6.8 4.80 0.81 5.60 6.95 3.21 

22 0.5000 500.0 231.S 8.5 4.85 0.81 5.65 7.01 3.23 

23 0.6000 512.0 237.1 10.3 4.87 0.81 5.68 7.04 3.24 

24 0.7000 537.0 248.6 12.0 5.01 0.81 5.82 7.21 3.31 

25 0.8000 552.0 255.6 13.7 5.05 0.81 5.86 7.26 3.33 
26 0.9000 577.0 267.2 15.4 5.17 0.81 5.98 7.42 3.39 
27 1.0000 591.0 273.6 17.1 5.19 0.81 6.00 7.44 3.40 
28 1.1000 608.0 281.5 18.8 5.23 0.81 6.04 7.49 3.42 

...,__________ MACTEC Engineering and Consulting, Inc. ____________. 



Specimen Parameter 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soU+tare, gms. 771.000 

Moisture content: Tare, gms. 31.520 230.300 

Moisture,% 16.3 21.3 16.3 

Moist specimen weight, gms. 1284.2 

Diameter, In. 2.84 2.83 

Area, In.• 6.33 6.31 

Height, In. 6.15 6.14 

Net decrease in height, in. 0.01 

Wet Density, pct 125.6 131.7 

Dry density, pct 108.0 108.5 

Void ratio 0.5972 0.5886 

Saturation, % 75.S 100.0 

Primary load ring constant =.463 lbs. per input unit 
Membrane modulus= 0.124105 k:N/cm2 

Membrane thickness =0.02 cm 
Cell pressure =8.30 psi (1.20 ksf) 

Back pressure =0.00 psi (0.00 ksf) 

Strain rate, in./mln. =0.05 

Fail. Stress =6.81 ksf at reading no. 23 

Def. Devlator Minor Prine. Major Prine. 
Dlal Load Load Strain Streu Stress Streu 1:3 Qp 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 37.0 17.1 0.0 0.39 1.20 1.59 1.33 1.39 

2 0.0050 62.0 28.7 0.1 0.65 1.20 1.85 1.55 1.52 

3 0.0100 90.0 41.7 0.2 0.95 1.20 2.14 1.79 1.67 

4 0.0150 115.0 53.2 0.2 1.21 1.20 2.41 2.01 1.80 

5 0.0200 141.0 65.3 0.3 1.48 1.20 2.68 2.24 1.94 

6 0.0250 168.0 77.8 0.4 1.77 1.20 2.96 2.48 2.08 

7 0.0300 195.0 90.3 0.5 2.05 1.20 3.24 2.71 2.22 

8 0.0350 220.0 101.9 0.6 2.31 1.20 3.51 2.93 2.35 

9 0.0400 245.0 113.4 0.7 2.57 1.20 3.77 3.15 2.48 

10 0.0450 270.0 125.0 0.7 2.83 1.20 4.03 3.37 2.61 

11 0.0500 296.0 137.0 0.8 3.10 1.20 4.30 3.59 2.75 

12 0.0750 395.0 182.9 1.2 4.12 1.20 5.32 4.45 3.26 

13 0.1000 467.0 216.2 1.6 4.85 1.20 6.05 5.06 3.62 

14 0.1250 520.0 240.8 2.0 5.38 1.20 6.58 5.50 3.89 

15 0.1500 555.0 257.0 2.4 5.72 1.20 6.91 5.79 4.05 

16 0.1750 584.0 270.4 2.9 5.99 1.20 7.19 6.01 4.19 

17 0.2000 . 608.0 281.5 3.3 6.21 1.20 7.41 6.20 4.30 

18 0.2500 644.0 298.2 4.1 6.53 1.20 7.72 6.46 4.46 

19 0.3000 660.0 305.6 4.9 6.63 1.20 7.83 6.55 4.51 

20 0.3500 672.0 311.1 5.7 6.69 1.20 7.89 6.60 4.54 

21 0.4000 685.0 317.2 6.5 6.76 1.20 7.96 6.66 4.58 

22 0.5000 697.0 322.7 8.1 6.76 1.20 7.96 6.66 4.58 

23 0.6000 715.0 331.0 9.8 6.81 1.20 8.01 6.70 4.60 

24 0.7000 724.0 335.2 11.4 6.78 1.20 7.97 6.67 4.58 

MACTEC Engineering and Consulting, Inc. 



Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Siren Stress Stras 1:3 p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

25 0.8000 731.0 338.5 13.0 6.72 1.20 7.91 6.62 4.55 
26 0.9000 743.0 344.0 14.7 6.70 1.20 7.89 6.60 4.54 
27 1.0000 755.0 349.6 16.3 6.68 1.20 7.87 6.59 4.53 
28 1.1000 764.0 353.7 17.9 6.62 1.20 7.82 6.54 4.51 

pee men arameter 
Moisture content: Moist solt+tare, gms. 
Moisture content: Dry soll+tare, gms. 122.830 304.400 
Moisture content: Tare, gms. 31.780 49.860 
Moisture,% 16.2 20.9 16.0 
Moist specimen weight, gms. 1305.0 
Diameter, In. 2.84 2.82 
Area, in.• 6.33 6.27 
Haight, in. 6.28 6.25 
Net decrease In height, in. 0.03 
Wet Density, pcf 125.0 132.2 
Dry density, pcf 107.6 109.3 
Void ratio 0.6030 0.5770 
Saturation, % 74.1 100.0 

Primary load ring constant = .463 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 
Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, inJmin. =0.05 
Fail. Stress= 9.09 ksf at reading no. 24 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. In. Dlal lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 2.00 2.00 1.00 2.00 
0.0010 32.0 14.8 0.0 0.34 2.00 2.34 1.17 2.17 

2 0.0050 118.0 54.6 0.1 1.25 2.00 3.26 1.63 2.63 
3 0.0100 188.0 87.0 0.2 2.00 2.00 4.00 2.00 3.00 
4 0.0150 242.0 112.0 0.2 2.57 2.00 4.57 2.28 3.29 
5 0.0200 281.0 130.1 0.3 2.98 2.00 4.98 2.49 3.49 
6 0.0250 313.0 144.9 0.4 3.32 2.00 5.32 2.66 3.66 
7 0.0300 348.0 161.1 0.5 3.68 2.00 5.69 2.84 3.84 
8 0.0350 375.0 173.6 0.6 3.97 2.00 5.97 2.98 3.99 
9 0.0400 403.0 186.6 0.6 4.26 2.00 6.26 3.13 4.13 

10 0.0450 427.0 197.7 0.7 4.51 2.00 6.51 3.25 4.26 
11 0.0500 446.0 206.5 0.8 4.71 2.00 6.71 3.35 4.36 
12 0.0750 538.0 249.1 1.2 5.66 2.00 7.66 3.83 4.83 
13 0.1000 605.0 280.1 1.6 6.33 2.00 8.34 4.16 5.17 
14 0.1250 645.0 298.6 2.0 6.73 2.00 8.73 4.36 5.36 
15 0.1500 690.0 319.5 2.4 7.17 2.00 9.17 4.58 5.58 
16 0.1750 737.0 341.2 2.8 7.62 2.00 9.62 4.81 5.81 

MACTEC Engineering and Consulting, Inc. 



Def. Oeviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

l7 0.2000 777.0 359.8 3.2 8.00 2.00 10.00 5.00 6.00 
18 0.3000 821.0 380.l 4.8 8.32 2.00 10.32 5.15 6.16 
19 0.3500 858.0 397.3 5.6 8.62 2.00 10.62 5.31 6.31 
20 0.4000 882.0 408.4 6.4 8.78 2.00 10.79 5.39 6.39 
21 0.5000 907.0 419.9 8.0 8.88 2.00 10.88 5.44 6.44 
22 0.6000 934.0 432.4 9.6 8.98 2.00 10.98 5.49 6.49 
23 0.7000 951.0 440.3 11.2 8.98 2.00 10.99 5.49 6.49 
24 0.8000 980.0 453.7 12.8 9.09 2.00 11.09 5.54 6.55 

25 0.9000 995.0 460.7 14.4 9.06 2.00 11.06 5.53 6.53 

26 1.0000 1008.0 466.7 16.0 9.01 2.00 11.01 5.50 6.51 

27 1.1000 1023.0 473.6 17.6 8.97 2.00 10.97 5.48 6.49 

.____________ MACTEC Engineering and Consulting, Inc. ____________. 



4.5 Results 
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Normal Stress, ksf 

9 Sample No. 1 2 3 

Water Content, 16.2 16.3 16.3 
7.5 Dry Density, pct 103.5 100.7 101.2 

j Saturation, 67.4 63.2 63.8 
3 .5 Void Ratio 0.6653 0.7122 0.7043 

'&; 6 - Diameter, in. 2.84 2.84 2.84 
~ -
vi I/ Height, in. 7.04 6.19 6.89 

J ' " 2 Water Content, 22.7 25.2 24.9 
en 4.5 I -- ! 

Dry Density, pcf 105.9 101.7 102.2.. 
j ~ Saturation, 100.0 100.0 100.0,... 
a, ,, 

1 < Void Ratio 0.6278 0.6957 0.6866 

0 3 I Diameter, in. 2.82 2.83 2.83 
Height, in. 6.99 6.17 6.87 

Strain rate, in./min. 9.05 0.05 0.05 
1.5 

Back Pressure, ksf 0.00 0.00 0.00 

Cell Pressure, ksf 0.81 1.20 2.00 
0 

0 5 10 15 20 Fail. Stress, ksf 3.32 4.80 6.53 

Axial Strain, % Ult. Stress, ksf 

o1 Failure, ksf 4.13 6.00 8.53 
Type of Test: 

03 Failure, ksf 0.81 1.20 2.00 
Unconsolidated Undrained 

Sample Type: Remolded Cllent: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: UU-90% 14 day cured 

Remarks: Specimen cured 14 days after molding. 

ProJ. No.: 6738--05-4S73 Date: 7/12/05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSULTING, INC. -
/ 
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Tested By: MC Checked By: I o: 1/lA. \1ki11 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

7/14/2005 
8:57 AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

7/12/05 
Nodarse and Associates 
Material Testing-Nodarse 

6738-05-4573 
UU-90% 14 day cured 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: Specimen cured 14 days after molding. 
Type of Sample: Remolded 
Specific Gravity=2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter Initial Saturated Final 
Moisture content: Moist soil+tare, gms. 112.710 1524.300 

Moisture content: Dry soil+tare, gms. 100.400 1328.800 

Moisture content: Tare, gms. 24.580 115.390 

Moisture,% 16.2 22.7 16.1 
Moist specimen weight, gms. 1408.9 

Diameter, in. 2.84 2.82 

Area, in.2 6.33 6.24 

Height, in. 7.04 6.99 

Net decrease in height, in. 0.05 

Wet Density, pcf 120.4 130.0 

Dry density, pcf 103.5 105.9 

Void ratio 0.6653 0.6278 
Saturation, % 67.4 100.0 

Primary load ring constant = .463 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure = 0.00 psi (0.00 ksf) 
Strain rate, in./min. =0.05 
Fail. Stress= 3.32 ksf at reading no. 28 

------------ MACTEC Engineering and Consulting, Inc. ____________. 



Def. Devtator Minor Prine. Major Prine. 
p QDlal Load Load Strain Stress - Stress 1:3 

kif ksf Ratio ksf ksfNo. In. Dlal lbs. % kif 

0.0000 0.0 0.0 0.0 0.00 0.81 0.81 1.00 0.81 

1 0.0010 20.0 9.3 0.0 0.21 0.81 1.02 1.26 0.91 

2 o.ooso 56.0 

0 

25.9 0.1 0.60 0.81 1.40 1.74 1.11 

0.99 0.81 1.80 2.23 1.303 0.0100 93.0 43.1 0.1 

4 0.0150 107.0 49.5 0.2 1.14 0.81 1.95 2.41 1.38 

5 0.0200 130.0 60.2 0.3 1.39 0.81 2.19 2.72 1.50 

2.32 2.87 1.560.0250 142.0 65.7 0.4 1.51 0.81 
2.43 3.02 1.62 

6 

0.0300 153.0 70.8 0.4 1.63 0.81 
2.55 1.68 

7 

8 0.0350 164.0 75.9 0.5 1.74 0.81 3.16 

3.28 1.739 0.0400 173.0 SO.I 0.6 1.84 0.81 2.64 
1.7510 0.0450 178.0 82.4 0.6 1.89 0.81 2.70 3.34 

86.1 0.7 1.97 0.81 2.78 3.45 1.7911 0.0S00 186.0 
1.1 2.22 0.81 3.03 3.75 1.9212 0.0750 210.0 97.2 

1.4 2.38 0.81 3.19 3.95 2.0013 0.1000 226.0 104.6 

2.53 0.81 3.34 4.14 2.0714 0.1250 241.0 111.6 1.8 
3.45 4.28 2.1315 0.1500 253.0 117.1 2.1 2.65 0.81 
3.56 4.41 2.1816 0.1750 264.0 122.2 2.5 2.75 0.81 

4.48 2.2117 0.2000 270.0 125.0 2.9 2.80 0.81 3.61 

4.62 2.2618 0.2500 283.0 131.0 3.6 2.92 0.81 3.72 
4.68 2.2919 0.3000 290.0 134.3 4.3 2.97 0.81 3.77 

4.76 2.3220 0.3500 299.0 138.4 5.0 3.03 0.81 3.84 
2.3521 0.4000 307.0 142.1 5.7 3.09 0.81 3.90 4.84 

2.3922 0.5000 319.0 147.7 7.2 3.16 0.81 3.97 4.92 

3.22 0.81 4.03 5.00 2.4223 0.6000 330.0 152.8 8.6 

24 0.7000 336.0 155.6 10.0 3.23 0.81 4.04 5.01 2.42 

25 0.8000 345.0 159.7 11.4 3.26 0.81 4.07 5.05 2.44 

4.09 5.08 2.4526 0.9000 353.0 163.4 12.9 3.29 0.81 
5.11 2.4627 1.0000 362.0 167.6 14.3 3.31 0.81 4.12 

28 1.1000 369.0 170.8 15.7 3.32 0.81 4.13 5.12 2.47 

29 1.2000 375.0 173.6 17.2 3.32 0.81 4.13 5.12 2.47 

..___________ MACTEC Engineering and Consulting, Inc. __________.... 



Specimen arameter 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 109.300 

Moisture content: Tare, gms. 30.670 

Moisture,% 16.3 

Moist specimen weight, gms. 1205.4 

Diameter, In. 2.84 

Area, In.• 6.33 

Height, In. 6.19 

Net decrease in height, In. 
Wet Density, pcf 117.1 

Dry density, pcf 100.7 

Void ratio 0.7122 

Saturation, % 63.2 

25.2 

2.83 

6.29 

6.17 

0.02 

127.3 

101.7 

0.6957 

100.0 

1148.100 

108.500 

16.0 

Primary load ring constant• .46 lbs. per input unit 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 

Cell pressure =8.30 psi (1.20 ksf) 

Back preuure =0.00 psi (0.00 ksf) 

Strain rate, inJmln. =0.05 

Fail. Stress =4.80 ksf at reading no. 29 

Def. Deviator Minor Prine. 
Dial Load Load Strain Stress Stress 

No. In. Dial lbs. % ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 1.20 

1 0.0010 25.0 11.6 0.0 0.26 1.20 

2 0.0050 68.0 31.5 0.1 0.72 1.20 

3 0.0100 94.0 43.5 0.2 0.99 1.20 

4 0.0150 113.0 52.3 0.2 1.19 1.20 

5 0.0200 130.0 60.2 0.3 1.37 1.20 

6 0.0250 146.0 67.6 0.4 1.54 1.20 

7 0.0300 162.0 75.0 0.5 1.71 1.20 

8 0.0350 175.0 81.0 0.6 1.84 1.20 

9 0.0400 189.0 87.5 0.6 1.99 1.20 

10 0.0450 197.0 91.2 0.7 2.07 1.20 

11 0.0500 208.0 96.3 0.8 2.19 1.20 

12 0.0750 255.0 118.1 1.2 2.67 1.20 

13 0.1000 285.0 132.0 1.6 2.97 1.20 

14 0.1250 313.0 144.9 2.0 3.25 1.20 

15 0.1500 332.0 153.7 2.4 3.43 1.20 

16 0.1750 348.0 161.1 2.8 3.58 1.20 

17 0.2000 364.0 168.5 3.2 3.73 1.20 

18 0.2500 379.0 115.5 4.1 3.85 1.20 

19 0.3000 399.0 184.7 4.9 4.02 1.20 

20 0.3500 416.0 192.6 5.1 4.16 1.20 

21 0.4000 430.0 199.1 6.5 4.26 1.20 

22 0.5000 445.0 206.0 8.1 4.33 1.20 

23 0.6000 463.0 214.4 9.7 4.43 1.20 

24 0.7000 484.0 224.1 11.3 4.55 1.20 

Major Prine. 
stress 

ksf 

1.20 

1.46 

1.91 

2.19 

2.39 

2.57 

2.74 

2.90 

3.04 

3.18 

3.27 

3.38 

3.86 

4.17 

4.44 

4.63 

4.78 

4.93 

5.05 

5.22 

5.35 

5.46 

5.53 

5.62 

5.14 

1:3 p Q 
Ratio ksf ksf 

1.00 1.20 

1.22 1.33 

1.60 1.56 

1.83 1.69 

2.00 1.79 

2.15 1.88 

2.29 1.97 

2.43 2.05 

2.54 2.12 

2.66 2.19 

2.73 2.23 

2.83 2.29 

3.23 2.53 

3.49 2.68 

3.72 2.82 

3.87 2.91 
4.00 2.99 

4.12 3.06 

4.22 3.12 
4.36 3.21 
4.48 3.27 

4.56 3.33 

4.62 3.36 

4.70 3.41 

4.80 3.47 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stren Stress Stress 1:3 p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

25 0.8000 499.0 231.0 13.0 4.60 1.20 5.80 4.85 3.50 

26 0.9000 515.0 238.4 14.6 4.66 1.20 5.85 4.90 3.53 

27 1.0000 530.0 245.4 16.2 4.70 1.20 5.90 4.94 3.55 
28 1.1000 542.0 250.9 17.8 4.72 1.20 5.91 4.95 3.55 

29 1.2000 563.0 260.7 19.4 4.80 1.20 6.00 5.02 3.60 

Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 

Specimen 

Moisture content: Tare, gms. 30.010 106.100 

Moisture,% 16.3 24.9 16.4 

Moist specimen weight, gms. 1347.8 

Diameter, In. 2.84 2.83 

Area, In.• 6.33 6.29 

Height, In. 6.89 6.87 

Net decrease in height, in. 0.02 

Wet Density, pcf 117.6 127.6 

Dry density, pcf 101.2 102.2 

Vold ratio 0.7043 0.6866 

Saturation,% 63.8 100.0 

Primary load ring constant =.463 lbs. per input unit 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure= 0.00 psi (0.00 ksf) 
Strain rate, in./min. =0.05 

Fail. Stress =6.53 ksf at reading no. 28 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 Qp 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 2.00 2.00 1.00 2.00 

1 0.0010 15.0 6.9 0.0 0.16 2.00 2.16 1.08 2.08 

2 0.0050 87.0 40.3 0.1 0.92 2.00 2.92 1.46 2.46 

3 0.0100 138.0 63.9 0.1 1.46 2.00 3.46 1.73 2.73 

4 0.0150 170.0 78.7 0.2 1.80 2.00 3.80 1.90 2.90 

5 0.0200 193.0 89.4 0.3 2.04 2.00 4.04 2.02 3.02 

6 0.0250 217.0 100.5 ·0.4 2.29 2.00 4.29 2.14 3.15 

7 0.0300 237.0 109.7 0.4 2.50 2.00 4.50 2.25 3.25 

8 0.0350 255.0 118.1 0.5 2.69 2.00 4.69 2.34 3.35 

9 0.0400 272.0 125.9 0.6 2.87 2.00 4.87 2.43 3.43 

10 0.0450 290.0 134.3 0.7 3.05 2.00 5.06 2.53 3.53 

11 0.0500 300.0 138.9 0.7 3.16 2.00 5.16 2.58 3.58 

12 0.0750 360.0 166.7 1.1 3.77 2.00 5.78 2.89 3.89 

13 0.1000 408.0 188.9 1.5 4.26 2.00 6.26 3.13 4.13 

14 0.1250 445.0 206.0 1.8 4.63 2.00 6.63 3.31 4.32 

15 0.1500 473.0 219.0 2.2 4.90 2.00 6.91 3.45 4.45 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress stress Stress 1:3 Qp 

No. In. Dlal lbs. % kaf kaf ksf Ratio ksf kaf 

16 0.1750 497.0 230.1 2.5 5.13 2.00 7.13 3.56 4.57 

17 0.2000 517.0 239.4 2.9 5.32 2.00 7.32 3.66 4.66 

18 0.2500 553.0 256.0 3.6 5.65 2.00 7.65 3.82 4.83 

19 0.3000 576.0 266.7 4.4 5.84 2.00 7.84 3.92 4.92 

20 0.3500 591.0 273.6 5.1 5.94 2.00 7.95 3.97 4.97 

21 0.4000 607.0 281.0 S.8 6.06 2.00 8.06 4.03 5.03 

22 0.5000 635.0 294.0 7.3 6.24 2.00 8.24 4.12 5.12 

23 0.6000 652.0 301.9 8.7 6.31 2.00 8.31 4.15 S.15 

24 0.7000 672.0 311.l 10.2 6.40 2.00 8.40 4.20 5.20 

25 0.8000 695.0 321.8 11.7 6.51 2.00 8.51 4.25 5.26 

26 0.9000 706.0 326.9 13.1 6.50 2.00 8.50 4.25 S.25 

27 1.0000 720.0 333.4 14.6 6.52 2.00 8.52 4.26 5.26 

28 1.1000 734.0 339.8 16.0 6.53 2.00 8.53 4.26 5.27 

------------ MACTEC Engineering and Consulting, Inc. ____________. 



4.5 Results -
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9 Sample No. 1 2 3 

Water Content, 16.2 16.2 16.3 
7.5 Dry Density, pcf 105.1 105.8 103.8 

1ii Saturation, 69.7 71.1 68.1
3 le 

.5 Void Ratio 0.6400 0.6298 0.6609 
'Iii 6 Diameter, in. 2.85 2.84 2.84 
~ 

ui II Height, in. 6.72 6.65 7.32 

J , 2 
Water Content,

!/ 
22.6 22.2 22.4 

4.5 II 1 1n Dry Density, pct 106.1 106.9 106.5... 
.9 

,_ 
{!!. Saturation, 100.0 100.0 100.0I 17

.!! 17 Void Ratio 0.6254 0.6136 0.6189a, , < 
0 3 I/ Diameter, in. 2.84 2.83 2.82 

Heiaht, in. 6.70 6.63 7.26 
Strain rate, in./min. 0.05 0.05 0.05 

1.5 
Back Pressure, ksf 0.00 0.00 0.00 

0 
Cell Pressure, ksf 0.81 1.20 2.00 

0 5 10 15 20 Fail. Stress, ksf 4.44 5.27 6.77 
Axial Strain, % Ult. Stress, ksf 

a1 Failure, ksf 5.24 6.47 8.77 
Type of Test: a3 Failure, ksf 0.81 1.20 2.00

Unconsolidated Undrained 
Sample Type: remold Cllent: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: UU-90%-14 day cured 

Remarks: Specimens cured 14 days 

Proj. No.: 6738-054573 Date: 6-28-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSUL TING, INC. 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

7/14/2005 

8:59AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

6-28•05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU·90%-14 day cured 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: Specimens cured 14 days 

Type of Sample: remold 
Specific Gravity:=2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter lnrtial Saturated Final 
Moisture content: Moist soil+tare, gms. 139.180 1490.700 

Moisture content: Dry soil+tare, gms. 124.280 1300.300 
Moisture content: Tare, gms. 32.030 116.290 

Moisture,% 16.2 22.6 16.1 
Moist specimen weight, gms. 1374.2 
Diameter, in. 2.85 2.84 

Area, in.2 6.38 6.34 
Height, in. 6.72 6.70 
Net decrease in height, in. 0.02 
Wet Density, pcf 122.l 130.l 
Dry density, pcf 105.1 106.1 
Void ratio 0.6400 0.6254 
Saturation, % 69.7 100.0 

Primary load ring constant = .463 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness = 0.02 cm 
Cell pressure= 5.60 psi (0.81 kst) 
Back pressure= 0.00 psi (0.00 kst) 
Strain rate, in./min. =0.05 
Fall. Stress =4.44 ksf at reading no. 27 

------------ MACTEC Engineering and Consulting, Inc. ____________ 



Def. Devlator Minor Prine. Major Prine. 
pDial Load Load Strain St1'888 Stress Stntss 1;3 Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 0.81 0.81 1.00 0.81 
1 0.0010 23.0 10.6 0.0 0.24 0.81 1.05 1.30 0.93 
2 o.ooso 68.0 31.5 0.1 0.71 0.81 1.52 1.89 1.16 
3 0.0100 98.0 45.4 0.1 1.03 0.81 1.84 2.28 1.32 
4 0.0150 117.0 54.2 0.2 1.23 0.81 2.03 2.52 1.42 

5 0.0200 138.0 63.9 0.3 1.45 0.81 2.25 2.79 1.53 
6 0.0250 150.0 69.5 0.4 1.57 0.81 2.38 2.95 1.59 
7 0.0300 167.0 77.3 0.4 1.75 0.81 2.55 3.17 1.68 
8 0.0350 178.0 82.4 0.5 1.86 0.81 2.67 3.31 1.74 

9 0.0400 188.0 87.0 0.6 1.96 0.81 2.77 3.44 1.79 
10 0.0450 201.0 93.1 0.7 2.10 0.81 2.91 3.60 1.86 
11 0.0500 211.0 97.7 0.7 2.20 0.81 3.01 3.73 1.91 
12 0.0750 262.0 121.3 1.1 2.72 0.81 3.53 4.38 2.17 

13 0.1000 296.0 137.0 1.5 3.07 0.81 3.87 4'.80 2.34 
14 0.1250 314.0 145.4 1.9 3.24 0.81 4.05 5.02 2.43 
15 0.1500 337.0 156.0 2.2 3.46 0.81 4.27 5.30 2.54 

16 0.2000 364.0 168.5 3.0 3.71 0.81 4.52 5.60 2.66 
17 0.2500 388.0 179.6 3.7 3.93 0.81 4.73 5.87 2.77 
18 0.3000 400.0 185.2 4.5 4.02 0.81 4.82 5.98 2.81 

19 0.3500 411.0 190.3 5.2 4.10 0.81 4.90 6.08 2.85 

20 0.4000 423.0 195.8 6.0 4.18 0.81 4.99 6.19 2.90 

21 0.5000 436.0 201.9 7.5 4.24 0.81 5.05 6.26 2.93 

22 0.6000 448.0 207.4 9.0 4.29 0.81 5.09 6.32 2.95 

23 0.7000 458.0 212.1 10.4 4.31 0.81 5.12 6.35 2.96 

24 0.8000 467.0 216.2 11.9 4.32 0.81 5.13 6.36 2.97 
25 0.9000 482.0 223.2 13.4 4.39 0.81 5.19 6.44 3.00 
26 1.0000 494.0 228.7 14.9 4.42 0.81 5.22 6.48 3.02 
27 1.1000 505.0 233.8 16.4 4.44 0.81 5.24 6.50 3.03 
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pee men 
Moisture content Moist soil+tare, gms. 
Moisture content Dry sotl+tare, gms. 1284.200 

Moisture content: Tara, gms. 30.010 115.500 

Moisture,% 16.2 22.2 16.3 

Moist specimen weight, gms. 1359.6 

Dlametar, In. 2.84 2.83 

Area, In.• 6.33 6.29 

Height, In. 6.65 6.63 

Net decrease In height, in. 0.02 

Wet Density, pd 123.0 130.6 

Dry density, pd 105.8 106.9 

Void ratio 0.6298 0.6136 

Saturation, % 71.l 100.0 

Primary load lint constant• . . per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure• 8.30 psi (1.20 lest) 
Back preNure =0.00 psi (0.00 lest) 
Strain rate, lnJmin. =0.05 

Fail. Stress= 5.27 ksfat reading no. 25 

Def. Deviator Minor Prlnc. Major Prine. 
pDial Load Load Strain Stress Stress Stress 1:3 Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 20.0 9.3 0.0 0.21 1.20 1.41 1.18 1.30 

2 0.0050 63.0 29.2 0.1 0.67 1.20 1.86 1.56 1.53 

3 0.0100 110.0 50.9 0.2 1.16 1.20 2.36 1.97 1.78 

4 0.0150 141.0 65.3 0.2 1.49 1.20 2.69 2.25 1.94 

5 0.0200 166.0 76.9 0.3 1.75 1.20 2.95 2.47 2.07 

6 0.0250 190.0 88.0 0.4 2.01 1.20 3.20 2.68 2.20 

7 0.0300 205.0 94.9 0.5 2.16 1.20 3.36 2.81 2.28 

8 0.0350 223.0 103.2 0.5 2.35 1.20 3.55 2.97 2.37 

9 0.0400 239.0 110.7 0.6 2.52 1.20 3.71 3.11 2.45 

10 0.0450 254.0 117.6 0.7 2.67 1.20 3.87 3.24 2.53 

11 0.0500 268.0 124.l 0.8 2.82 1.20 4.01 3.36 2.60 

12 0.0750 322.0 149.l 1.1 3.37 1.20 4.57 3.82 2.88 

13 0.1000 365.0 169.0 1.5 3.81 1.20 5.00 4.19 3.10 

14 0.1250 398.0 184.3 l.9 4.14 1.20 5.33 4.46 3.26 

15 0.1500 420.0 194.5 2.3 4.35 1.20 5.54 4.64 3.37 

16 0.1750 440.0 203.7 2.6 4.54 1.20 5.73 4.80 3.46 

17 0.2000 460.0 213.0 3.0 4.73 1.20 5.92 4.95 3.56 

18 0.2500 485.0 224.6 3.8 4.94 1.20 6.14 5.14 3.67 

19 0.3000 498.0 230.6 4.5 5.04 1.20 6.23 5.21 3.71 

20 0.3500 508.0 235.2 5.3 5.10 1.20 6.29 5.27 3.74 

21 0.4000 517.0 239.4 6.0 5.15 1.20 6.34 5.31 3.77 

22 0.5000 534.0 247.2 7.5 5.23 1.20 6.43 5.38 3.81 

23 0.6000 544.0 251.9 9.1 5.24 1.20 6.44 5.39 3.82 

24 0.7000 556.0 257.4 10.6 5.27 1.20 6.46 5.41 3.83 
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Def. Dwlator Minor Prine. Major Prine. 
Dial Load Load Strain Stnlu Streea Stnlu 1:3 p Q 

No. "'· Dlal lbs. % ksf ksf ksf Ratio ksf ksf 

25 0.8000 566.0 262.1 12.l 5.27 1.20 6.47 5.41 3.83 

26 0.9000 574.0 265.8 13.6 5.26 1.20 6.45 5.40 3.82 

27 1.0000 582.0 269.5 15.l 5.24 1.20 6.43 5.38 3.81 

28 l.1000 590.0 273.2 16.6 5.21 1.20 6.41 5.36 3.80 

29 1.2000 596.0 275.9 18.l 5.17 1.20 6.37 5.33 3.78 

men 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soil+tare, gms. 
Moisture content: Tare, gms. 25.010 54.860 

Moisture,% 16.3 22.4 16.2 

Moist specimen weight, gms. 1469.7 

Diameter, in. 2.84 2.82 

Area, In.• 6.33 6.23 

Height, In. 7.32 7.26 

Net decrea8e In height, in. 0.06 

Wet Density, pcf 120.7 130.4 

Dry density, pcf 103.8 106.5 

Void ratio 0.6609 0.6189 

Saturation, % 68.1 100.0 

103.080 

mary toad ring constant = .46 s. per mput unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, lnJmln. =0.05 

Fall. Stress =6.77 ksfat reading no. 27 

Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 Qp 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.0 0.0 0.0 0.00 2.00 2.00 1.00 2.00 

l 0.0010 5.0 2.3 0.0 0.05 2.00 2.06 1.03 2.03 

2 0.0050 7.0 3.2 0.1 0.07 2.00 2.08 1.04 2.04 

3 0.0100 25.0 11.6 0.1 0.27 2.00 2.27 1.13 2.14 

4 0.0150 80.0 37.0 0.2 0.85 2.00 2.86 1.43 2.43 

5 0.0200 123.0 56.9 0.3 1.31 2.00 3.31 1.66 2.66 

6 0.0250 175.0 81.0 0.3 1.87 2.00 3.87 1.93 2.94 

7 0.0300 209.0 96.8 0.4 2.23 2.00 4.23 2.11 3.12 

8 0.0350 240.0 111.1 0.5 2.56 2.00 4.56 2.28 3.28 

9 0.0400 268.0 124.1 0.6 2.85 2.00 4.86 2.43 3.43 

10 0.0450 290.0 134.3 0.6 3.09 2.00 5.09 2.54 3.54 

11 0.0500 307.0 142.1 0.7 3.26 2.00 5.27 2.63 3.63 

12 0.0750 378.0 175.0 1.0 4.01 2.00 6.01 3.00 4.00 

13 0.1000 432.0 200.0 1.4 4.56 2.00 6.56 3.28 4.28 

14 0.1250 470.0 217.6 1.7 4.95 2.00 6.95 3.47 4.47 

15 0.1500 501.0 232.0 2.1 5.25 2.00 7.25 3.62 4.63 
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Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress stress 1:3 p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

16 0.2000 552.0 255.6 2.8 5.75 2.00 7.75 3.87 4.88 

17 0.2500 580.0 268.5 3.4 6.00 2.00 8.00 4.00 5.00 

18 0.3000 603.0 279.2 4.l 6.19 2.00 8.19 4.09 5.10 

19 0.3500 618.0 286.l 4.8 6.30 2.00 8.30 4.15 5.15 

20 0.4000 634.0 293.5 5.5 6.41 2.00 8.42 4.20 5.21 

21 0.5000 649.0 300.5 6.9 6.47 2.00 8.47 4.23 5.24 

22 0.6000 662.0 306.5 8.3 6.50 2.00 8.50 4.25 5.25 

23 0.7000 686.0 317.6 9.6 6.64 2.00 8.64 4.32 5.32 

24 0.8000 699.0 323.6 11.0 6.66 2.00 8.66 4.33 5.33 

25 0.9000 715.0 331.0 12.4 6.71 2.00 8.71 4.35 5.35 

26 LOOOO 730.0 338.0 13.8 6.74 2.00 8.74 4.37 5.37 

27 1.1000 745.0 344.9 15.2 6.77 2.00 8.77 4.38 5.39 
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Normal Stress, ksf 

15 Sample No. 1 2 3 

Water Content, 15.3 15.3 15.4 
IJ'-

12.5 ~ ._ Dry Density, pcf 109.5 109.0 108.9 
'ii Saturation, 73.5 72.7 72.9 

- ' 3 
:§ Void Ratio 0.5754 0.5818 0.5835 

J 10 "' Diameter, in. 2.84 2.84 2.84I r-.. 
ui I ' 2 Height, in. 5.73 5.23 5.47 

IJ

I- - Water Content, 20.4 19.3 20.3 
en 7.5 1 0 Dry Density, pcf 110.4 112.S 110.5... 
.9 ~ Saturation, 100.0 100.0 100.0 
.!!! Vold Ratio 0.5622 0.5331 0.5601> <CG> 5 Diameter, in. 2.83 2.81 2.83Cl 

Heioht, in. 5.71 5.18 5.44 
Strain rate, inJmin. 0.05 0.05 0.05 

2.5 
Back Pressure, ksf 0.0 0.0 0.0 

0 
Cell Pressure, ksf 0.8 1.2 2.0 

0 10 20 30 40 Fail. Stress, ksf 9.1 11.0 12.8 
Axial Strain, % Ult. Stress, ksf 

0'1 Failure, ksf 9.9 12.2 14.8 
Type of Test: as Failure, ksf 0.8 1.2 2.0

Unconsolidated Undrained 
Sample Type: remold Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: UU-95%-B 

Remarks: 

PnlJ. No.: 6738--05-4573 Date: 6-11-05 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

6/15/2005 
10:46AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

6-11-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU-95%-B 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: 
Type of Sample: remold 
Specific GravityD2.762 LL• PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter Initial Saturated Final 

Molstura content: Moist soll+tare, gms. 188.130 1340.400 
Moisture content: Dry soll+tara, gms. 170.070 1175.600 
Moisture content: Tare, gms. 52.090 116.300 

Moisture,% 15.3 20.4 15.6 
Moist specimen weight, gms. 1202.5 
Diameter, In. 2.84 2.83 

Area, in.1 6.33 6.30 
Height, In. 5.73 5.71 
Net decrease In height, in. 0.02 
Wet Density, pcf 126.2 132.8 
Dry density, pcf 109.5 110.4 

Void ratio 0.5754 0.5622 
Saturation, % 73.5 

Load ring constant= 3.313 lbs. per input unit 

100.0 

Membrane modulus =0.124105 kN/cm2 

Membrane thickness = 0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure =0.00 psi (0.00 kst) 
Strain rate, in./min. =0.05 
Fail. Stress= 9.05 ksf at reading no. 17 
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Def. Devlator Minor Prine. Major Prine. 
pDial Load Load Strain - - Stress 1:3 Q 

Ho. In. Dial ... % ksf ksf ksf Ratio kaf kaf 

0 0.0000 0.00 0.0 0.0 0.00 0.81 0.81 1.00 0.81 

l 0.0010 5.00 16.6 0.0 0.38 0.81 1.19 1.47 1.00 

2 o.ooso 12.00 39.8 0.1 0.91 0.81 1.71 2.13 1.26 

3 0.0100 18.00 59.6 0.2 1.36 0.81 2.17 2.69 1.49 

4 0.0150 22.00 72.9 0.3 1.66 0.81 2.47 3.06 1.64 

5 0.0200 26.00 86.1 0.4 1.96 0.81 2.77 3.43 1.79 

6 0.0250 29.00 96.l 0.4 2.19 0.81 2.99 3.71 1.90 

7 0.0300 32.00 106.0 0.5 2.41 0.81 3.22 3.99 2.01 

8 0.0350 36.00 119.3 0.6 2.71 0.81 3.52 4.36 2.16 

9 0.0400 40.00 132.5 0.7 3.01 0.81 3.81 4.73 2.31 

10 0.0450 43.00 142.5 0.8 3.23 0.81 4.04 5.01 2.42 

11 0.0500 47.00 155.7 0.9 3.53 0.81 4.33 5.38 2.57 

12 0.0750 65.00 215.3 1.3 4.86 0.81 5.66 7.02 3.24 

13 0.1000 81.00 268.4 1.8 6.03 0.81 6.83 8.47 3.82 

14 0.1250 100.00 331.3 2.2 7.41 0.81 8.21 10.19 4.51 

15 0.1500 112.00 371.1 2.6 8.26 0.81 9.07 11.24 4.94 

16 0.2000 123.00 407.5 3.5 8.99 0.81 9.80 12.15 5.30 

17 0.2500 125.00 414.1 4.4 9.05 0.81 9.86 12.23 5.33 

18 0.3000 124.00 410.8 5.3 8.90 0.81 9.70 12.03 5.26 

19 0.3500 123.00 407.5 6.1 8.74 0.81 9.55 11.84 5.18 

20 0.4000 121.00 400.9 7.0 8.52 0.81 9.33 11.57 5.07 

21 0.5000 120.00 397.6 8.8 8.29 0.81 9.10 11.28 4.95 

22 0.6000 122.00 404.2 10.5 8.27 0.81 9.08 11.25 4.94 

23 0.7000 124.00 410.8 12.3 8.24 0.81 9.05 11.22 4.93 

24 0.8000 126.00 417.4 14.0 8.21 0.81 9.01 11.18 4.91 

25 0.9000 125.00 414.1 15.8 7.98 0.81 8.78 10.89 4.79 

26 1.0000 124.00 410.8 17.5 7.75 0.81 8.55 10.61 4.68 

27 1.1000 125.00 414.1 19.3 7.64 0.81 8.45 10.48 4.63 

28 1.2000 123.00 407.5 21.0 7.36 0.81 8.17 10.13 4.49 
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Specimen Parameter Initial Saturated Final 
Moisture content: Moist soil+tare, gms. 188.130 1199.200 

Moisture content: Dry soil+tare, gms. 170.070 1052.600 

Moisture content: Tare, gms. 52.090 115.000 

Moisture,% 15.3 19.3 15.6 

Moist specimen weight, gms. 1093.l 

Diameter, in. 2.84 2.81 

Area, in.t 6.33 6.20 

Height, in. 5.23 5.18 

Net decrease in height, in. 0.05 

Wet Density, pcf 125.7 134.2 

Dry density, pcf 109.0 112.5 

Void ratio 0.5818 0.5331 

Saturation, % 72.7 100.0 

Load ring constant= 3.313 lbs. per input unit 

Membrane modulus= 0.124105 k:N/cm2 

Membrane thickness =0.02 cm 

Cell pressure =8.30 psi (1.20 ksf) 
Back pressure= 0.00 psi (0.00 ksf) 

Strain rate, inJmin. =0.05 
Fail. Stress =11.00 ksf at reading no. 20 

Def. Deviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 5.00 16.6 0.0 0.38 1.20 1.58 1.32 1.39 

2 0.0050 16.00 53.0 0.1 1.23 1.20 2.42 2.03 1.81 

3 0.0100 26.00 86.l 0.2 2.00 1.20 3.19 2.67 2.19 

4 0.0150 35.00 116.0 0.3 2.68 1.20 3.88 3.25 2.54 

5 0.0200 41.00 135.8 0.4 3.14 1.20 4.34 3.63 2.77 

6 0.0250 49.00 162.3 0.5 3.75 1.20 4.95 4.14 3.07 

7 0.0300 54.00 178.9 0.6 4.13 1.20 5.32 4.45 3.26 

8 0.0350 61.00 202.1 0.7 4.66 1.20 5.85 4.90 3.52 

9 0.0400 66.00 218.7 0.8 5.04 1.20 6.23 5.21 3.71 

10 0.0450 70.00 231.9 0.9 5.34 1.20 6.53 5.46 3.86 

11 0.0500 76.00 251.8 1.0 5.79 1.20 6.98 5.84 4.09 

12 0.0750 90.00 298.2 1.4 6.82 1.20 8.02 6.71 4.61 

13 0.1000 103.00 341.2 1.9 7.77 1.20 8.96 7.50 5.08 

14 0.1250 110.00 364.4 2.4 8.25 1.20 9.45 7.91 5.32 

15 0.1500 119.00 394.2 2.9 8.89 1.20 10.08 8.43 5.64 

16 0.1750 132.00 437.3 3.4 9.81 1.20 11.00 9.21 6.10 

17 0.2000 143.00 473.8 3.9 10.57 1.20 11.77 9.85 6.48 

18 0.2500 149.00 493.6 4.8 10.90 1.20 12.10 10.12 6.65 

19 0.3000 150.00 497.0 5.8 10.87 1.20 12.06 10.09 6.63 

20 0.4000 155.00 513.5 7.7 11.00 1.20 12.19 10.20 6.69 

21 0.5000 155.00 513.5 9.7 10.77 1.20 11.96 10.Ql 6.58 

22 0.6000 155.00 513.5 11.6 10.54 1.20 11.73 9.82 6.46 

23 0.7000 154.00 510.2 13.5 10.24 1.20 11.44 9.57 6.32 

24 0.8000 153.00 506.9 15.5 9.95 1.20 11.14 9.32 6.17 
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Def. Devlator Minor Prine. Major Prine. 
p 

No. In. DIii lbs. % ksf k9f ksf Ratio ksf ksf 
DIii Load Load Strain - Stress Stress 1:3 Q 

25 0.9000 152.00 503.6 17.4 9.66 1.20 10.85 9.08 6.02 

26 1.0000 151.00 500.3 19.3 9.37 1.20 10.56 8.84 5.88 

27 1.1000 150.00 497.0 21.3 9.08 1.20 10.28 8.60 5.74 

pee men a 
Moisture content: Mo1et soll+tare, gms. 189.370 

Moisture content: Dry soll+tare, gms. 171.030 

Moisture content: Tare, gms. 51.890 98.400 

Moisture,% 15.4 20.3 15.6 

Moist specimen weight, gms. 1142.9 

Diameter, in. 2.84 2.83 

Area,in.2 6.33 6.27 

Height, In. 5.47 5.44 

Nat decrease in height, in. 0.03 

Wet Density, pcf 125.7 132.9 

Dry density, pcf 108.9 110.5 

Vold ratlo 0.5835 0.5601 

Saturation, % 72.9 100.0 

Load ring constant • s. per mput umt 
Membrane modulus• 0.124105 k:N/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, inJmin. =0.05 

Fail. Stress =12.84 ksf at raading no. 17 

Def. 
Dial Load Load Strain 

Devlator 
Stren 

Minor Prine. 
Stress 

Major Prine. 
Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.00 2.00 1.00 2.00 
1 0.0010 6.00 19.9 0.0 0.46 2.00 2.46 1.23 2.23 

2 0.0050 17.00 56.3 0.1 1.29 2.00 3.29 1.65 2.65 

3 0.0100 24.00 79.5 0.2 1.82 2.00 3.82 1.91 2.91 
4 0.0150 30.00 99.4 0.3 2.28 2.00 4.28 2.14 3.14 

5 0.0200 36.00 119.3 0.4 2.73 2.00 4.73 2.36 3.37 

6 0.0250 41.00 135.8 0.5 3.10 2.00 5.11 2.55 3.55 

7 0.0300 46.00 152.4 0.6 3.48 2.00 5.48 2.74 3.74 

8 0.0350 51.00 169.0 0.6 3.85 2.00 5.86 2.93 3.93 

9 0.0400 57.00 188.8 0.7 4.30 2.00 6.31 3.15 4.15 
10 0.0450 64.00 212.0 0.8 4.83 2.00 6.83 3.41 4.42 

11 0.0500 72.00 238.5 0.9 5.43 2.00 7.43 3.71 4.71 
12 0.0750 112.00 371.1 1.4 8.40 2.00 10.40 5.20 6.20 

13 0.1000 146.00 483.7 1.8 10.90 2.00 12.90 6.45 7.45 

14 0.1500 170.00 563.2 2.8 12.57 2.00 14.58 7.28 8.29 

15 0.1750 174.00 576.5 3.2 12.81 2.00 14.81 7.40 8.41 

16 0.2000 175.00 579.8 3.7 12.82 2.00 14.82 7.41 8.41 

17 0.2500 177.00 586.4 4.6 12.84 2.00 14.85 7.42 8.42 
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Def. Devlatar Minor Prine. Major Prine. 
pDlal Load Load Strain Streu Stntas Streu 1:3 Q 

No. In. Dlal Iba. % ksf ksf ksf Ratio ksf ksf 

18 0.3000 178.00 589.7 5.5 12.79 2.00 14.79 7.39 8.40 
19 0.3500 177.00 586.4 6.4 12.60 2.00 14.60 7.29 8.30 
20 0.4000 176.00 583.1 7.3 12.40 2.00 14.40 7.20 8.20 
21 0.5000 175.00 579.8 9.2 12.09 2.00 14.09 7.04 8.05 

22 0.6000 170.00 563.2 11.0 11.51 2.00 13.51 6.75 7.75 
23 0.7000 170.00 563.2 12.9 11.27 2.00 13.27 6.63 7.64 
24 0.8000 174.00 576.5 14.7 11.29 2.00 13.29 6.64 7.65 
25 0.9000 178.00 589.7 16.5 11.30 2.00 13.30 6.65 7.65 
26 l.0000 179.00 593.0 18.4 11.11 2.00 13.12 6.55 7.56 
27 1.1000 181.00 599.7 20.2 10.98 2.00 12.99 6.49 7.49 
28 1.2000 179.00 593.0 22.0 10.61 2.00 12.61 6.30 7.31 

..___________ MACTEC Engineering and Consulting, Inc. ____________. 



9 Results 
C, ksf 0.89 ,. 
•• deo 39.4 
TanII 1 0.82 ·~ ,.. 
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Nonnal Stress, ksf 

15 Sample No. 1 2 3 

Water Content, 16.6 16.1 16.8 
12.5 Dry Density, pcf 104.1 103.5 104.6 

I Saturation, 70.0 66.7 71.5 
Vold Ratio 0.6567 0.6651 0.6486 

'ui 10 
, Diameter, in. 2.84 2.84 2.84

,¥ r-. 

1 
r... 3 Height, in. 5.32 5.50 5.90 

,.... 
... Water Content, 22.9 23.3 22.8,~

en 7.5 2 - Ory Density, pcf 105.6 105.0 105.7 
.9 ~ Saturation, 100.0 100.0 100.0 
as , -
~ < Void Ratio 0.6334 0.6425 0.6310 

1
5 Diameter, in. 2.83 2.83 2.83 

Heiaht, in. 5.29 5.47 5.88 
Strain rate, inJmin. 0.05 0.05 0.05 

2.5 
Back Pressure, ksf 0.0 0.0 0.0 

0 
Cell Pressure, ksf 0.8 1.2 2.0 

0 10 20 30 40 Fail. Stress, ksf 6.4 9.8 10.6 
Axial Strain,% Ult. Stress, ksf 

01 Failure, ksf 7.3 11.0 12.6 
Type of Test: o3 Failure, ksf 0.8 1.2 2.0

Unconsolidated Undrained 
Sample Type: remolded Client Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: UU-90%-B 

Remarks: 

Proj. No.: 6738-0s-4573 Date: 6-10-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSUL TING, INC. 

~,J,~,J~~
V ... 

Tested By: me Checked By: � a,vu 
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Client: Nodarse and Associates 
Project: Material Testing-Nodarse 
Sample Number: UU-90%-B 

Project No.: 6738-05-4573 

Total 
a= 0.68ksf 
a= 33.1 deg 

tan a= 0.65 
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Reviewed By __---1 MACTEC Engineering and Consulting, Inc. 

Tested By: =m=c'----------- Checked By: ___________ 



TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

6/15/2005 
10:45AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

6-10-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU-90%-B 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: 
Type of Sample: remolded 
Specific Gravltya2. 762 LL= PL= Pl= 
Test Method: COB uniform strain 

Specimen Parameter Initial Saturated Final 
Moisture content: Moist soll+tare, gms. 229.580 1194.700 
Moisture content Dry soll+tare, gms. 204.670 1041.000 

Moisture content: Tare, gms. 55.040 115.200 

Moisture, % 16.6 22.9 16.6 
Moist specimen weight, gms. 1074.0 

Diameter, in. 2.84 2.83 

Area, in.2 6.33 6.28 

Height, in. 5.32 5.29 
Net decrease in height, In. 0.03 

Wet Density, pcf 121.4 129.8 
Dry density, pcf 104.1 105.6 

Void ratio 0.6567 0.6334 

Saturation, % 70.0 100.0 

Load ring constant= 3.313 lbs. per input unit 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure= 0.00 psi (0.00 ksf) 
Strain rate, lnJmin. =0.05 
Fall. Stress =6.45 ksfat reading no. 18 

~----------- MACTEC Engineering and Consulting, Inc. ____________. 



Def. Deviator Minor Prine. Major Prine. 
Dlal Load Load Strain Siren Stress stress 1:3 p Q 

No. In, Dlal lbs. % k8f ksf k8f Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 0.81 0.81 1.00 0.81 

I 0.0010 3.00 9.9 0.0 0.23 0.81 1.03 1.28 0.92 

2 o.ooso 10.00 33.l 0.1 0.76 0.81 1.57 1.94 1.19 

3 0.0100 14.00 46.4 0.2 1.06 0.81 1.87 2.32 1.34 

4 0.OISO 17.00 56.3 0.3 1.29 0.81 2.10 2.60 1.45 

5 0.0200 19.00 62.9 0.4 1.44 0.81 2.25 2.78 1.53 

6 0.0250 24.00 79.5 0.5 1.82 0.81 2.62 3.25 1.71 

7 0.0300 28.00 92.8 0.6 2.12 0.81 2.92 3.62 1.86 

8 0.0350 31.00 102.7 0.7 2.34 0.81 3.15 3.90 1.98 

9 0.0400 35.00 116.0 0.8 2.64 0.81 3.45 4.27 2.13 

10 0.0450 39.00 129.2 0.8 2.94 0.81 3.75 4.65 2.28 

II 0.0500 42.00 139.1 0.9 3.16 0.81 3.97 4.92 2.39 

12 0.07SO 60.00 198.8 1.4 4.50 0.81 5.30 6.58 3.05 

13 0.1000 70.00 231.9 1.9 5.22 0.81 6.03 7.47 3.42 

14 0.1250 78.00 258.4 2.4 5.79 0.81 6.60 8.18 3.70 

15 0.1500 82.00 271.7 2.8 6.06 0.81 6.86 8.51 3.84 

16 0.1750 87.00 288.2 3.3 6.40 0.81 7.20 8.93 4.00 

17 0.2000 88.00 291.5 3.8 6.44 0.81 7.24 8.98 4.03 

18 0.2500 89.00 294.9 4.7 6.45 0.81 7.25 8.99 4.03 

19 0.3000 89.00 294.9 5.7 6.38 0.81 7.19 8.92 4.00 

20 0.3500 90.00 298.2 6.6 6.39 0.81 7.20 8.92 4.00 

21 0.4000 90.00 298.2 7.6 6.33 0.81 7.13 8.84 3.97 

22 0.5000 90.00 298.2 9.4 6.20 0.81 7.00 8.68 3.90 

23 0.6000 90.00 298.2 11.3 6.07 0.81 6.87 8.52 3.84 

24 0.7000 92.00 304.8 13.2 6.07 0.81 6.88 8.53 3.84 

25 0.8000 92.00 304.8 IS.I 5.94 0.81 6.74 8.36 3.78 

26 0.9000 93.00 308.1 17.0 5.87 0.81 6.67 8.28 3.74 

27 1.0000 92.00 304.8 18.9 5.67 0.81 6.48 8.04 3.64 

28 1.1000 92.00 304.8 20.8 5.54 0.81 6.35 7.87 3.58 

29 1.2000 91.00 301.5 22.7 5.35 0.81 6.16 7.63 3.48 

----------- MACTEC Engineering and Consulting, Inc. __________...,. 



arameter n 
Moisture content: Moist soil+tare. gms. 299.270 

Moleture content: Dry eoll+tare. gms. 
Moisture content Tare, gms. 
Mofsture, % 
Moist specimen weight, gms. 
Diameter, In. 
Area, In.* 
Height, In. 
Net decreue in height, In. 
Wet Density, pcf 
Dry density, pcf 
Void ratio 

265.040 
51.880 

16.l 

1099.l 

2.84 

6.33 

5.50 

120.2 
103.5 

0.6651 

1041.800 
106.200 

23.3 16.6 

2.83 

6.28 

5.47 
0.03 

129.4 
105.0 

0.6425 

Saturation, % 66.7 100.0 

Membrane thickness =0.02 cm 
Cell pressure =8.30 psi (1.20 ksf) 
Back pressure• 0.00 psi (0.00 ksf) 
Strain rate, tnJmin. =0.05 
Fail. Streu= 9.79 ksfat reading no. 18 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 3.00 9.9 0.0 0.23 1.20 1.42 1.19 1.31 

2 0.0050 11.00 36.4 0.1 0.84 1.20 2.03 1.70 1.61 

3 0.0100 18.00 59.6 0.2 1.37 1.20 2.56 2.14 1.88 
4 0.0150 24.00 79.5 0.3 1.82 1.20 3.01 2.52 2.10 

5 0.0200 28.00 92.8 0.4 2.12 1.20 3.32 2.77 2.26 

6 0.0250 32.00 106.0 0.5 2.42 1.20 3.62 3.03 2.41 

7 0.0300 37.00 122.6 0.5 2.80 l.20 3.99 3.34 2.59 

8 0.0350 40.00 132.5 0.6 3.02 1.20 4.22 3.53 2.71 

9 0.0400 45.00 149.1 0.7 3.40 1.20 4.59 3.84 2.89 

10 0.0450 49.00 162.3 0.8 3.69 1.20 4.89 4.09 3.04 

11 0.0500 54.00 178.9 0.9 4.07 1.20 5.26 4.40 3.23 
12 0.0750 80.00 265.0 l.4 6.00 1.20 7.19 6.02 4.19 
13 0.1000 100.00 331.3 1.8 7.46 1.20 8.66 7.24 4.93 
14 0.1250 117.00 387.6 2.3 8.69 1.20 9.88 8.27 5.54 
15 0.1500 126.00 417.4 2.7 9.31 1.20 10.51 8.79 5.85 

16 0.1750 130.00 430.7 3.2 9.56 1.20 10.76 9.00 5.98 
17 0.2000 132.00 437.3 3.7 9.67 1.20 10.86 9.09 6.03 
18 0.2500 135.00 447.3 4.6 9.79 1.20 10.99 9.19 6.09 

19 0.3000 133.00 440.6 5.5 9.55 1.20 10.75 8.99 5.97 
20 0.3500 132.00 437.3 6.4 9.39 1.20 10.59 8.86 5.89 

21 0.4000 130.00 430.7 7.3 9.16 1.20 10.35 8.66 5.77 
22 0.5000 128.00 424.1 9.1 8.84 1.20 10.04 8.40 5.62 

23 0.6000 127.00 420.8 11.0 8.59 1.20 9.79 8.19 5.49 

24 0.7000 129.00 427.4 12.8 8.55 1.20 9.75 8.15 5.47 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 

No. 
Dial 
In. 

Load 
Dlal 

Load 
lbs, 

Strain 
% 

8treas 
ksf 

Stress 
ksf 

Streu 
ksf 

1:3 
Ratio 

p 
ksf 

Q 
ksf 

25 0.8000 130.00 430.7 14.6 8.44 1.20 9.63 8.06 5.41 

26 0.9000 127.00 420.8 16.4 8.07 1.20 9.26 7.75 5.23 

27 1.0000 126.00 417.4 18.3 7.83 1.20 9.02 7.55 5.11 

28 1.1000 125.00 414.1 20.l 7.59 1.20 8.79 7.35 4.99 

29 1.2000 124.00 410.8 21.9 7.36 1.20 8.55 7.16 4.87 

men 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soil+tare, gms. 1169.600 

Moisture content: Tare, gms. 50.720 115.300 

Moisture,% 16.8 22.8 16.7 

Moist apNlmen weight, gms. 1198.4 

Diameter, In. 2.84 2.83 

Area. in.• 6.33 6.29 

Height, In. 5.90 5.88 

Net decreaee in height, In. 0.02 

Wet Density, pcf 122.2 129.9 

Dry density, pcf 104.6 105.7 

Void ratio 0.6486 0.6310 

Saturation, % 71.5 100.0 

Load ring constant = s. per input urut 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, lnJmln. =0.05 

Fail. Stress =10.56 ksfat reading no. 20 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stnlss Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.00 2.00 1.00 2.00 

1 0.0010 8.00 26.5 0.0 0.61 2.00 2.61 1.30 2.30 

2 0.00,0 22.00 72.9 0.1 1.67 2.00 3.67 1.83 2.84 

3 0.0100 31.00 102.7 0.2 2.35 2.00 4.35 2.17 3.18 

4 0.0150 42.00 139.1 0.3 3.18 2.00 5.18 2.59 3.59 

5 0.0200 50.00 165.7 0.3 3.78 2.00 5.78 2.89 3.89 

6 0.02S0 S8.00 192.2 0.4 4.38 2.00 6.38 3.19 4.19 

7 0.0300 66.00 218.7 o.s 4.98 2.00 6.98 3.49 4.49 

8 0.0350 74.00 24S.2 0.6 5.58 2.00 7.58 3.79 4.79 

9 0.0400 81.00 268.4 0.7 6.10 2.00 8.10 4.05 s.os 
10 0.04S0 88.00 291.5 0.8 6.62 2.00 8.63 4.31 5.31 

11 0.0S00 9S.00 314.7 0.9 7.14 2.00 9.15 4.57 5.51 

12 0.07S0 114.00 377.7 1.3 8.54 2.00 10.54 5.26 6.27 

13 0.1000 124.00 410.8 1.7 9.25 2.00 11.25 S.62 6.62 

14 0.1250 130.00 430.7 2.1 9.6S 2.00 11.65 5.82 6.83 

15 0.1500 135.00 447.3 2.6 9.98 2.00 11.98 5.99 6.99 

MACTEC Engineering and Consulting, Inc. 



Def, Devtator Minor Prine. Major Prine. 
DIii Load Load strain 8tren Stress 1:3 Qp 

No. In. DIii Iba. % ksf ksf ksf Ratio ksf ksf 
.... 

16 0.17.SO 138.00 457.2 3.0 10.16 2.00 12.16 6.07 7.08 

17 0.2000 140.00 463.8 3.4 10.26 2.00 12.26 6.12 7.13 

18 0.2500 143.00 473.8 4.3 10.39 2.00 12.39 6.19 7.19 

19 0.3000 145.00 480.4 5.1 10.44 2.00 12.44 6.21 7.22 

20 0.3500 148.00 490.3 6.0 10.56 2.00 12.56 6.27 7.28 

21 0.4000 149.00 493.6 6.8 10.53 2.00 12.53 6.26 7.27 

22 0.5000 151.00 500.3 8.5 10.48 2.00 12.48 6.24 7.24 

23 0.6000 153.00 506.9 10.2 10.42 2.00 12.42 6.21 7.21 

24 0.7000 154.00 510.2 11.9 10.29 2.00 12.29 6.14 7.15 

25 0.8000 155.00 513.5 13.6 10.16 2.00 12.16 6.07 7.08 

26 0.9000 156.00 516.8 15.3 10.02 2.00 12.02 6.01 7.01 

27 1.0000 155.00 513.5 17.0 9.76 2.00 11.76 5.87 6.88 

28 1.1000 154.00 510.2 18.7 9.50 2.00 11.50 5.74 6.75 

29 1.2000 153.00 506.9 20.4 9.24 2.00 11.24 5.61 6.62 

..___________ MACTEC Engineering and Consulting, Inc. ____________. 



EAA Proctor Pagel of 1 

Vaeth, Dick 

From: Stathis Payiatakis [stathisp@nodarse.com] 

Sent: Monday, February 06, 2006 7:53 AM 

To: Vaeth. Dick 

Cc: Stathis Payiatakis 

Subject: FW: EM Proctor 

Dick, 
As agreed on Friday 
Regards 
Stathis P 

From: Coleman, Mark [mailto:MACOlEMAN@mactec.com] 
Sent: Friday, February 03, 2006 3:15 PM 
To: Stathis Payiatakis 
Subject: EAA Proctor 

Stathis, 

I reviewed the select fill compaction test report for the EAA project, MACTEC project number 6738-05-4573-02. ~ 
tests cification D-1557-91 rocedure B modified shown on the re ort should be D-698-91 rocedure B s . If 
you have any questions p ease ca . 

Thanks, 

Mark Coleman 

MACTEC Engineering and Consulting 

Jacksonville, Florida 32207 

904-398-1084 

Fax 904-398-1084 

rnacoleman@mactec.com 

3/14/2006 

mailto:rnacoleman@mactec.com
mailto:mailto:MACOlEMAN@mactec.com


COMPACTION TEST REPORT 
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Water content, % 

Test specification: ASTM D 1557-91 Procedure B Modified 
Oversize correction aoolied to each ooint 

Elev/ Classfflcation Nat. 
Sp.G. 

%> %< 
AASHTO Moist. 

LL Pl 
3/8 in. No.200Depth uses 

SM A-1-b 18.3 21.1 

ROCK CORRECTED TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density =118.0 pcf Light gray and tan clayey fine SAND with 
limerock and shell fragments 

Optimum moisture= 13.0 % 

Project No.: 6738-05-4573-02 Client: Nodarse and Associates, Inc. Remarks: 

~~ 
"Project: BAA 

9-,liw~ 
• Source: Select Fill Sample No.: composite 

COMPACTION TEST REPORT 

MACTEC ENGINEERING AND CONSUL TING, INC. Reviewed By 



Grain Size Distribution Report 
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GRAIN SIZE - mm 

%COBBLES %GRAVEL %SAND I %SILT %CLAY uses AASHTO PL LL 

0 1.3 26.8 50.8 I 21.1 SM A-1-b 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
Inches 0 number 0 O Light gray and tan clayey fine SAND with 

size c ..... limerock and shell fragments 
6 100.0 #4 71.9 
3 98.7 #10 61.0 

1.5 95.3 #20 51.2 
1 92.2 #40 43.0 

.75 89.3 #60 36.2 
.5 84.4 #100 29.7 

.375 81.7 #200 21.1 

>< GRAIN SIZE Rl;MARKS: 

D50 1.83 0 

D30 0.154 

D10 

>< COEFFICIENTS 

Cc 

Cu 

o Source: Select Fill Sample No.: composite 

MACTEC ENGINEERING. Client Nodarse and Associates, Inc. 

Proje,ct: BAA r:_,~
AND CONSUL TING, INC. 

Proiect No.: 673 8-05-4573-02 ReviAwed Bv 

~, 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Nodarse and Associates, Inc. 
Project: EAA 
Project Number: 6738-05-4573-02 

Sample Data 

Source: Select Fill 
Sample No.: composite 
Elev. or Depth: Sample Length {in./cm.): 
Location: 
Description: Light gray and tan clayey fine SAND with limerock and shell 

fragments 
Liquid Limit: Plastic Limit: 
uses Classification: SM AASHTO Classification: A-1-b 
Testing Remarks: 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 183928.00 
Tare = 0.00 
Dry sample weight = 183928.00 
Sample split on .5 inch sieve 
Split sample data: 

Sample and tare= 478.20 Tare= ~00 Sample weight= 478.20 
Cumulative weight retained tare= .00 

Tare for cumulative weight retained= .00 
Sieve Cumul. Wt. Percent 

retained finer 
6 inch 0.00 100.0 
3 inch 2404.00 98.7 
1.5 inch 8637.00 95.3 
1 inch 14330.00 92.2 
.75 inch 19677.00 89.3 
.5 inch 28701.00 84.4 
.375 inch 15.49 81.7 
# 4 70.85 71.9 
# 10 132.55 61.0 
# 20 188.10 51.2 
# 40 234.34 43.0 
# 60 273.23 36.2 
# 100 309.97 29.7 
# 200 358.68 21.1 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES= 1.3 % GRAVEL= 26.8 % SAND= 50.8 
% FJ:NES = 21.1 

Das= 13.42 D6o= 1.83 Dso= 0.77 
D30= 0.15 

MACTEC Engineering and Consulting, Inc. 

http:28701.00
http:19677.00
http:14330.00
http:183928.00
http:183928.00


MOISTURE DENSITY TEST DATA 

Client: Nodarse and Associates, Inc. 
Project: EAA 
Project Number: 6738-05-4573-02 

Specimen Data 

Source: Select Fill 
Sample No.: composite 
Elev. or Depth: Sample Length (in./cm.): 
Location: 
Description: Light gray and tan clayey fine SAND with limerock and shell 

fragments 
uses Classification: SM AASHTO Classification: A-1-b 
Natural Moisture: Liquid Limit: Plasticity Index: 
Testing Remarks: 
Percent retained on 3/8 in. sieve: 18.3 
Percent passing No. 200 sieve: 21.1 Specific gravity: 

Test Data And Results 

Type of test: ASTM D 1557-91 Procedure B Modified 
Mold Dia.: 4.00 in. Hammer Wt.: 10 lb. Drop: 18 in. 

Layers: five Blows per Layer: 25 

.--....---.-................--._.----.POINT NO. 
127 T.TU + WSZAV SpG n1.•.r. 

2.65 WM 
122---------------- WW+T 

WD+T 

111 t----+---t---tF-t--"~+-"'o~-1---1 TARE 

1071---+-----t-----t--+----+----t 

102"'::-_..,___....,.,___ __.____,,,,,__ _.__=-' 
7 11 15 19 

Uncorrected Results: 
ASTM D 4718 Correction Data: 

MOIST 

MOISTURE 
DRY DEN 

1 2 
6084.0 6114.0 
4129.0 4129.0 
540.90 451. 40 
478.20 388.78 
0.00 0.00 
13.1 16.1 

12.6 15.0 
117.0 116.0 

Max dry den= 118.0 pcf 
Max dry den= 115.5 pcf 

3 4 
5941. 0 5850.0 
4129.0 4129. 0 
507.80 478.20 
455.60 435.46 
0.00 0.00 
11. 5 9.8 

11.2 9.9 
111.2 107.8 

Opt moisture= 13.0 % 
Opt moisture= 14.0 % 

Bulk Specific Gravity of Oversize Material = 2.095 
Moisture of Oversize Material= 10.2 % 

Corrections Applied to Every Test Point 

==================== MACTEC Engineering and Consulting, Inc.==================== 



12 Total Effective 
C, ksf 1.56 1.29 
di. dAn 45.5 47.7 
Tanr~ 1.02 1.10 
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Total Normal Stress, ksf --
Effective Normal Stress, ksf - - -

30 Sample No. 1 2 3 

Water Content, 16.2 16.2 16.2 
25 Dry Density, pcf 108.3 108.0 110.0 

1ii Saturation, 75.6 75.0 78.7E 
.!: Void Ratio 0.5917 0.5966 0.5674-~ 20 Diameter, in. 2.84 2.84 2.84 

U) Height, in. 5.58 5.54 5.43 
II) 

~ ·- - Water Content, 20.1 21.1 20.0- I ~ 3
U') 15 - Dry Density, pcf 110.9 108.9 111.1... . 2 Ill 
.9 I ~ Saturation, 100.0 100.0 100.0 
ro
'> , < Void Ratio 0.5543 0.5836 0.5518 
Q) 10 

,__ 
1 Diameter, in. 2.82 2.83 2.83Cl ' Height, in. 5.54 5.53 5.41 

Strain rate, in./min. 0.05 0.05 0.05 
5 Back Pressure, ksf 7.2 7.2 7.2 

Cell Pressure, ksf 8.0 8.4 9.2 

0 Fail. Stress, ksf 11.1 14.6 17.0 
0 10 20 30 40 Total Pore Pr., ksf 7.2 7.1 7.3 

Axial Strain,% Ult. Stress, ksf 
Total Pore Pr., ksf 

Type of Test: 
G1 Failure, ksf 11.9 15.8 18.9 

CU with Pore Pressures 
a3 Failure, ksf 0.8 1.3 1.9 

Sample Type: remold Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: CU-95%-B 

Remarks: 

Proj. No.: 6738-05-4573 Date: 6-12-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEf ENGINEERING AND CONSUL TING, INC. 
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15 Peak Strength 

Total Effective 
a= 1.09 ksf 0.87 ksf 
a= 35.5 deg 36.5 deg 

tan a= 0.71 0.74 

Stress Paths: Total --- Effective - - -

Client: Nodarse and Associates 

Project: Material Testing-Nodarse 

Sample Number: CU-95%-B 

Project No.: 6738-05-4573 Reviewed By___ MACTEC Engineering and Consulting, Inc. 

Tested By: =m=c'------------ Checked By: ___________ 



__________ _ 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 
Description: 
Remarks: 
Type of Sample: 

TRIAXIAL COMPRESSION TEST 6/16/2005 
CU with Pore Pressures 10:57 AM 

6-12-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
CU-95%-B 
Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 

remold 
Specific Gravtty-2. 762 LL= PL• Pl• 
Test Method: COE uniform strain 

Specimen Parameter Initial Saturated Consolidated Final 
Moisture content: Moist soil+tare, gms. 173.410 
Moisture content: Dry soil+tare, gms. 
Moisture content: Tare, gms. 
Moisture,% 
Moist specimen weight, gms. 
Diameter, In. 
Area, in.2 

Height, in. 
Net decrease in height, In. 
Wet Density, pcf 
Dry density, pcf 
Void ratio 
Saturation, % 

156.910 
55.030 

16.2 21.4 
1167.9 

2.84 2.84 
6.33 6.33 
5.58 5.58 

0.00 
125.9 131.5 
108.3 108.3 

0.5917 0.5917 
75.6 100.0 

1326.000 
1142.000 
115.790 

20.1 17.9 

2.82 
6.23 
5.54 
0.04 

133.2 
110.9 

0.5543 
100.0 

Load ring constant =3.313 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 
Consolidation cell pressure= 55.60 psi (8.01 ksf) 
Consolidation back pressure• 50.00 psi (7.20 ksf) 
Consolidation effective confining stress =0.81 ksf 
Strain rate, inJmin. =0.05 
Fall. Stress • 11.10 ksfat reading no. 24 

------------ MACTEC Engineering and Consulting, Inc. 



Def, Devtator Minor Eff. MaJorEff. Pore 
Dial Load Load Strain Streu Stntss Stntss 1:3 Press. p Q 

% k8f k8f k8f Ratio psi ksf ksfNo. In. Dial Iba. 

0.0 0.0 0.00 0.9S 0.9S 1.00 49.00 0.9S 0.000 0.0000 0.00 
0.61 1.SS 1.6S 49.10 1.24 0.31l 0.0010 8.00 26.S 0.0 0.94 

0.1 1.45 0.91 2.36 2.60 49.30 1.63 0.732 0.00S0 19.00 62.9 
0.2 1.99 0.89 2.88 . 3.22 49.40 1.89 0.993 0.0100 26.00 86.1 

2.21 0.88 3.09 3.52 49.S0 1.98 1.114 0.01S0 29.00 96.1 0.3 
0.86 3.23 3.74 49.60 2.05 1.18s 0.0200 31.00 102.7 0.4 2.36 
0.84 3.43 4.10 49.80 2.13 1.290.02S0 34.00 112.6 0.5 2.59 

3.57 4.28 49.80 2.21 1.37 
6 

7 0.0300 36.00 119.3 o.s 2.74 0.84 

0.6 0.82 3.71 4.52 49.90 2.27 1.448 0.03S0 38.00 125.9 2.89 
3.86 4.70 49.90 2.34 1.529 0.0400 40.00 132.S 0.7 3.04 0.82 

4.98 49.90 2.45 1.6310 0.0450 43.00 142.S 0.8 3.26 0:82 4.08 

3.49 4.32 5.18 49.80 2.58 1.74
11 0.0S00 46.00 152.4 0.9 0.84 

1.4 5.66 0.8S 6.51 7.66 49.70 3.68 2.83
12 0.0750 7S.00 248.5 

7.14 0.88 8.02 9.13 49.SO 4.45 3.5713 0.1000 95.00 314.7 1.8 
7.85 0.86 8.72 10.09 3.93

14 0.12S0 105.00 347.9 2.3 ~4.19 
8.61 5.20 13.81 2.66 \ 9.50 4.30

15 0.1200 115.00 381.0 2.2 
0.88 9.99 11.38 5.44 4.56

16 0.1750 123.00 407.S 3.2 9.11 
10.20 12.21 49.80 S.52 4.68420.8 3.6 9.37 0.84

17 ' 0.2000 lK, 
10.89 13.04 49.80 S.86 5.03460.S 5.4 10.06 0.8418~-. 
10.89 13.04 49.80 S.86 5.0319 \ 0.3000✓ 139.00J 460.S 5.4 10.06 0.84 

20 '0;3sorr ·· i42:oo 410.4 6.3 10.18 13.19 49.80 5.92 5.090.84 11.01 

480.4 7.2 10.29 0.85 11.14 13.12 49.70 6.00 5.15
21 0.4000 145.00 

9.0 10.44 0.85 11.29 13.29 49.70 6.07 5.22
22 0.5000 150.00 497.0 

10.8 10.57 0.85 11.42 13.45 49.70 6.14 5.2923 0.6000 15S.OO 513.5 
11.10 0.85 11.95 14.06 49.70 6.40 5.5524 0.7000 166.00 S50.0 12.6 

0.86 11.73 13.58 49.60 6.30 5.4325 0.8000 166.00 550.0 14.5 10.87 
0.86 11.76 13.61 49.60 6.31 5.4526 0.9000 170.00 563.2 16.3 10.89 

18.1 0.86 11.77 13.63 49.60 6.32 5.4527 1.0000 174.00 S76.5 10.91 
11.85 13.49 49.50 6.37 5.4928 1.1000 179.00 S93.0 19.9 10.98 0.88 

596.3 21.7 10.79 0.89 11.68 13.08 49.40 6.29 5.3929 1.2000 180.00 

~~ r 
/,_ to"'f)

(,,\ 

..___________ MACTEC Engineering and Consulting, Inc. ____________. 



Specimen Parameter Initial Saturated Consolidated Final 
Moisture content: Moist solf+tare, gms. 173.410 1288.400 
Moisture content; Ory soll+tare, gms. 156.910 1108.100 
Moisture content: Tare, gms. 55.030 95.600 
Moisture,% 16.2 21.6 21.1 17.8 
Moist specimen weight, gms. 1156.0 
Diameter, in. 2.84 2.84 2.83 
Area, in.2 6.33 6.33 6.30 

Height, In. 5.54 5.54 5.53 

Net decrease In height, in. 0.00 0.01 

Wet Density, pcf 125.5 131.3 131.9 
Dry density, pct 108.0 108.0 108.9 

Void ratio 0.5966 0.5966 0.5836 

Saturation, % 75.0 100.0 100.0 

Load ring constant= 3.313 bs. per input unit 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure =58.30 psi (8.40 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress = 1.20 ksf 
Strain rate, inJmin. =0.05 

Fail. Stress= 14.58 ksf at reading no. 26 

Def. Deviator MlnorEff. Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.38 1.38 1.00 48.70 1.38 0.00 

1 0.0010 10.00 33.1 0.0 0.76 1.35 2.11 1.56 48.90 1.73 0.38 

2 0.0050 24.00 79.5 0.1 1.82 1.31 3.13 2.39 49.20 2.22 0.91 

3 0.0100 33.00 109.3 0.2 2.49 1.30 3.79 2.92 49.30 2.54 1.25 

4 0.0150 39.00 129.2 0.3 2.95 1.28 4.23 3.30 49.40 2.75 1.47 

5 0.0200 44.00 145.8 0.4 3.32 1.28 4.60 3.59 49.40 2.94 1.66 

6 0.0250 49.00 162.3 0.5 3.69 1.27 4.96 3.91 49.50 3.11 1.85 

7 0.0300 53.00 175.6 0.5 3.99 1.27 5.26 4.15 49.50 3.26 2.00 

8 0.0350 57.00 188.8 0.6 4.29 1.25 5.54 4.42 49.60 3.40 2.14 

9 0.0400 62.00 205.4 0.7 4.66 1.22 5.88 4.81 49.80 3.55 2.33 

10 0.0450 66.00 218.7 0.8 4.96 1.20 6.15 5.15 50.00 3.67 2.48 
11 0.0500 72.00 238.5 0.9 5.40 1.17 6.57 5.63 50.20 3.87 2.70 
12 0.0750 91.00 301.5 1.4 6.80 1.17 7.96 6.83 50.20 4.56 3.40 

13 0.1000 104.00 344.6 1.8 7.73 1.20 8.93 7.47 50.00 5.06 3.87 
14 0.1250 112.00 371.l 2.3 8.29 1.20 9.48 7.94 50.00 5.34 4.14 

15 0.1500 117.00 387.6 2.7 8.62 1.20 9.81 8.21 50.00 5.50 4.31 

16 0.1750 125.00 414.l 3.2 9.17 1.20 10.36 8.67 50.00 5.78 4.58 

17 0.2000 135.00 447.3 3.6 9.85 1.21 11.06 9.15 49.90 6.14 4.93 

18 0.2500 145.00 480.4 4.5 10.48 1.21 11.69 9.67 49,90 6.45 5.24 

19 0.3000 160.00 530.l 5.4 11.46 1.21 12.67 10.47 49.90 6.94 5.73 

20 0.3500 178.00 589.7 6.3 12.62 1.22 13.85 11.31 49.80 7.54 6.31 

21 0.4000 184.00 609.6 7.2 12.92 1.22 14.15 11.56 49.80 7.69 6.46 

22 0.5000 194.00 642.7 9.0 13.36 1.24 14.60 11.79 49.70 7.92 6.68 

23 0.6000 204.00 675.9 10.9 13.77 1.25 15.02 11.99 49.60 8.14 6.88 

MACTEC Engineering and Consulting, Inc. 



Def. 
Dial Load Load Strain 

Devlator 
StrN1& 

Minor Eff. 
Stress 

MajorEff. 
Stl'8$$ 1:3 

Pore 
Press. p Q 

No. In. Dial Iba. % ksf ksf ksf Ratio psi ksf ksf 

24 0.7000 214.00 709.0 12.7 14.15 1.27 15.42 12.17 49.50 8.34 7.08 
25 0.8000 222.00 735.5 14.5 14.38 1.27 15.64 12.34 49.50 8.46 7.19 
26 0.9000 230.00 762.0 16.3 14.58 1.25 15.83 12.64 49.60 8.54 7.29 
27 1.0000 235.00 778.6 18.1 14.57 l.25 15.83 12.63 49.60 8.54 7.29 
28 1.1000 238.00 788.5 19.9 14.43 1.25 15,69 12.52 49.60 8.47 7.22 

29 1.2000 240.00 795.l 21.7 14.23 1.25 15.48 12.36 49.60 8.37 7.11 

Specimen Parameter Initial Saturated Consolidated Final 
Moisture content: Moist soll+tare, gms. 132.350 1281.400 

Moisture content: Dry soil+tare, gms. 121.490 1110.500 

Moisture content: Tare, gms. 54.280 106.100 
Moisture,% 16.2 20.5 20.0 17.0 

Moist specimen weight, gms. 1153.8 

Diameter, in. 2.84 2.84 2.83 

Area, in.2 6.33 6.33 6.29 

Height, in. 5.43 5.43 5.41 

Net decrease in height, in. 0.00 0.02 

Wet Density, pcf 127.8 132.6 133.3 

Dry density, pcf 110.0 110.0 111.1 
Void ratio 0.5674 0.5674 0.5518 

Saturation, % 78.7 100.0 100.0 

load ring constant = s. per mput umt 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure= 63.90 psi (9.20 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress =2.00 ksf 

Strain rate, in./min. =0.05 
Fail. Stress= 17.00 ksfat reading no. 22 

Def. 
Dial Load Load Strain 

Deviator 
Stress 

Minor Eff. 
Stress 

MajorEff. 
Stress 1:3 

Pore 
Press. p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.17 2.17 1.00 48.80 2.17 0.00 

0.0010 5.00 16.6 0.0 0.38 2.17 2.55 1.17 48.80 2.36 0.19 

2 0.0050 22.00 72.9 0.1 1.67 2.03 3.70 1.82 49.80 2.86 0.83 

3 0.0100 39.00 129.2 0.2 2.95 1.90 4.85 2.55 50.70 3.38 1.48 

4 0.0150 52.00 172.3 0.3 3.93 1.86 5.79 3.12 51.00 3.82 1.97 

5 0.0200 62.00 205.4 0.4 4.68 1.84 6.53 3.54 51.10 4.18 2.34 

6 0.0250 69.00 228.6 0.5 5.21 l.84 7.05 3.82 51.10 4.45 2.60 

7 0.0300 77.00 255.1 0.6 5.81 1.84 7.65 4.15 51.10 4.75 2.90 

8 0.0350 85.00 281.6 0.6 6.40 1.84 8.25 4.47 51.10 5.04 3.20 

9 0.0400 91.00 301.5 0.7 6.85 1.84 8.69 4.72 51.10 5.27 3.42 

10 0.0450 98.00 324.7 0.8 7.37 1.84 9.21 5.00 51.10 5.53 3.68 

11 0.0500 104.00 344.6 0.9 7.81 1.84 9.65 5.24 51.10 5.75 3.91 

12 0.0750 138.00 457.2 1.4 10.32 1.86 12.17 6.55 51.00 7.02 5.16 

13 0.1000 166.00 550.0 1.8 12.35 1.86 14.21 7.65 51.00 8.03 6.18 

MACTEC Engineering and Consulting, Inc. 



Oeviator Minor Eff. MajorEff. PoreDef. 
Dial Load Load Strain Stress streu Stress 1:3 Press. p Q 

Ratio psi ksf ksfNo. In. Dia! Jbs. % bf ksf ksf 

1.86 15.19 8.18 51.00 8.52 6.67
14 0.1250 180.00 596.3 2.3 13.33 

1.87 16.47 8.80 50.90 9.17 7.30
15 0.1500 198.00 656.0 2.8 14.60 

9.43 50.90 9.76 7.89
16 0.1750 215.00 712.3 3.2 15.77 1.87 17.64 

735.5 3.7 16.21 1.87 18.08 9.66 50.90 9.98 8.10
17 0.2000 222.00 

752.1 4.6 16.41 1.87 18.29 9.77 50.90 10.08 8.21
18 0.2500 227.00 

19 0.3000 232.00 768.6 5.5 16.61 1.87 18.49 9.87 50.90 10.18 8.31 

16.81 1.87 18.68 9.98 50.90 10.27 8.4020 0.3500 237.00 785.2 6.5 

16.92 1.89 18.81 9.97 50.80 10.35 8.46
21 0.4000 241.00 798.4 7.4 

1.90 18.90 9.94 50.70 10.40 8.50
22 0.5000 247.00 818.3 9.2 17.00 

1.92 18.83 9.83 50.60 10.37 8.46
23 0.6000 25LOO 831.6 11.1 16.92 

18.63 9.65 50.50 10.28 8.35
24 0.7000 253.00 838.2 12.9 16.70 1.93 

18.22 9.37 50.40 10.08 8.14
25 0.8000 252.00 834.9 14.8 16.28 1.94 

831.6 16.6 15.86 1.96 17.82 9.10 50.30 9.89 7.93
26 0.9000 251.00 

50.20 9.91 7.9418.5 15.88 1.97 17.86 9.05 

17.57 50.10 9.78 7.79 
27 1.0000 257.00 851.4 

28 1.1000 258.00 854.8 20.3 15.58 1.99 8.84 

15.69 2.00 17.70 8.84 50.00 9.85 7.85
29 1.2000 266,00 881.3 22.2 

..____________ MACTEC Engineering and Consulting, Inc. ____________. 



12 Total Effective 
C ksf 1.41 0.80 
lfl.dAO 48.8 54.9 
Tanrm 1.14 1.4 
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Total Normal Stress, ksf --
Effective Normal Stress, ksf - - -

30 Sample No. 1 2 3 

Water Content, 16.6 16.6 16.6 
25 Ory Density, pcf 109.1 109.5 109.5 

ca Saturation, 79.1 79.9 79.8= s Void Ratio 0.5800 0.5745 0.5747 .... 
~ 20 Diameter, in. 2.84 2.84 2.84 

! 
, 3 Height, in. 5.70 5.52 5.82-

~ Water Content, 20.7 20.0 20.32

"' 15 - 1n Ory Density, pcf 109.8 111.1 110.5.. 
i I {!?. Saturation, 100.0 100.0 100.0 
·s: II 1 < Void Ratio 0.5709 0.5523 0.5609 
(I) 10 Diameter, in. 2.83 2.83 2.830 , 

,. Heiaht, in. 5.69 5.49 5.80 
Strain rate, in./min. 0.05 0.05 0.05 

5) Back Pressure, ksf 7.2 7.2 7.2 
IJ 

Cell Pressure, ksf 8.0 8.4 9.2 

0 Fail. Stress, ksf 11.9 15.8 19.2 
0 10 20 30 40 Total Pore Pr., ksf 7.0 7.3 7.4 

Axial Strain, % Ult. Stress, ksf 
Total Pore Pr., ksf 

Type of Test: 
a1 Failure, ksf 12.9 16.9 21.0 

CU with Pore Pressures 
ii3 Failure, ksf 1.1 1.1 1.8 

Sample Type: remolded Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: CU-95%-A 
' Remarks: 

Proj. No.: 6738-05-4573 Date: 6-10-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSULTING, INC. 

Checked By: ~ 
~ f • 
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15 Peak Strength 
Total 

a= 0.93 ksf 

a= 37.0deg 

tan a= 0.75 
10 

5 

Effective 
0.35 ksf 

39.3 deg 

0.82 

p, ksf 
Stress Paths: Total -- Effective - - -

Client: Nodarse and Associates 

Project: Material Testing-Nodarse 

Sample Number: CU-95%-A 
Project No.: 6738-05-4573 Reviewed By___ MACTEC Engineering and Consulting, Inc. 

Tested By: ~m....c____________ Checked By: ___________ 



Date: 

Client: 

Project: 

Project No.: 

Sample Number: 

Description: 

Remarks: 

Type of Sample: 

TRIAXIAL COMPRESSION TEST 6/16/2005 
CU with Pore Pressures 10:39 AM 

6·10~05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05~4573 
CU~95%•A 
Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 

remolded 
Specific Gravity=2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter 
Moisture content: Moist soil+tare, gms. 
Moisture content: Ory soll+tare, gms. 

Moisture content: Tare, gms. 

Moisture,% 
Moist specimen weight, gms. 

Diameter, In. 

Area, in.2 

Height, in. 
Net decrease in height, in. 

Wet Density, pcf 

Dry density, pcf 

Void ratio 

Saturation, % 

Initial Saturated Consolidated Final 

188.090 
168.510 

50.650 

16.6 21.0 

1206.2 
2.84 2.84 
6.33 6.33 

5.70 5.70 

0.00 

127.3 132.0 

109.1 109.1 

0.5800 0.5800 
79.1 100.0 

1333.800 
1149.300 

95.400 
20.7 17.5 

2.83 
6.31 

5.69 

0.01 
132.5 

109.8 
0.5709 

100.0 

Load ring constant = 3.313 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 
Consolidation cell pressure= 55.60 psi (8.01 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 
Consolidation effective confining stress= 0.81 ksf 
Strain rate, in./min. = 0.05 
Fail. Stress = 11.89 ksf at reading no. 28 
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Deviator Minor Eff. Major Eff. PoreDef. p QStrain Stress Stress Stress 1:3 Press.Dial Load Load 
Ratio psi ksf ksfNo. In. Dial lbs. % ksf ksf ksf 

1.17 1.17 1.00 47.50 1.17 0.000.0000 0.00 0.0 0.0 0.000 
5.00 16.6 0.0 0.38 lJ 1 1.49 1.34 47.90 1.30 0.19l 0.0010 

2.67 2.65 48.60 1.84 0.830.0050 22.00 72.9 0.1 l.66 LOl 

2.64 3.64 3.66 48.70 2.31 1.32 
2 

0.0100 35.00 l 16.0 0.2 0.993 
0.3 3.09 LOI 4.10 4.07 48.60 2.55 1.554 0.0150 41.00 135.8 

3.54 0.96 4.51 4.67 48.90 2.74 1.77
5 0.0200 47.00 155.7 0.4 

3.84 0.96 4.984.80 48.90 2.88 1.92
0.0250 51.00 169.0 0.4 

0.94 5.07 5.42 49.10 3.00 2.07 
6 

0.0300 55.00 182.2 0.5 4.14 

0.92 5.35 5.81 49.20 3.14 
7 

8 0.0350 59.00 195.5 0.6 4.43 2.22 

0.7 0.91 5.64 6.21 49.30 3.27 2.36
9 0.0400 63.00 208.7 4.73 

5.86 6.46 49.30 3.38 2.48
10 0.0450 66.00 218.7 0.8 4.95 0.91 

5.17 6.06 6.79 49.40 3.48 2.59
11 0.0500 69.00 228.6 0.9 0.89 

6.12 7.01 7.85 49.40 3.95 3.06
12 0.0750 82.00 271.7 1.3 0.89 

1.8 6.83 0.91 7.74 8.53 49.30 4.32 3.42
13 0.1000 92.00 304.8 

8.30 49.30 4.60 3.70
14 0.1250 100.00 331.3 2.2 7.39 0.91 9.15 

8.02 0.92 8.95 9.71 49.20 4.93 4.01
15 0.1500 109.00 361.1 2.6 

0.92 9.35 10.14 49.20 5.14 4.21
16 0.1750 115.00 381.0 3.1 8.43 

0.92 9.75 10.58 49.20 5.33 4.41
17 0.2000 121.00 400.9 3.5 8.83 

4.4 0.94 10.55 11.27 49.10 5.74 4.81
18 0.2500 133.00 440.6 9.61 

10.96 11.71 49.10 5.95 5.01
19 0.3000 140.00 463.8 5.3 10.03 0.94 

10.43 11.38 11.97 49.00 6.17 5.21
20 0.3500 147.00 487.0 6.2 0.95 

21 0.4000 153.00 506.9 7.0 10.75 0.96 11.72 12.15 48.90 6.34 5.38 

12.07 48.90 6.52 5.55
22 0.5000 161.00 533.4 8.8 11.10 0.96 12.51 

12.36 48.70 6.67 5.68
23 0.6000 168.00 556.6 10.5 11.36 0.99 12.43 

24 0.7000 174.00 576.5 12.3 11.54 1.01 12.54 12.44 48.60 6.78 5.77 

25 0.8000 180.00 596.3 14.l 11.69 1.02 12.72 12.44 48.50 6.87 5.85 

15.8 1.04 12.81 12.36 48.40 6.92 5.89
26 0.9000 185.00 612.9 11.77 

12.88 12.42 48.40 6.96 5.92
27 1.0000 190.00 629.5 17.6 11.84 1.04 

646.0 19.3 11.89 1.05 12.94 12.31 48.30 7.00 5.95
28 1.1000 195.00 
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Specimen Parameter 
Moisture content: Moist aoll+tare, gms. 
Moisture content: Dry soll+tare, gms. 168.510 1089.700 

Moisture content: Tare, gms. 50.650 106.200 
Moisture,% 16.6 20.8 20.0 18.6 

Moist specimen weight, gms. 1172.2 

Diameter, In. 2.84 2.84 2.83 

Area, in.1 6.33 6.33 6.28 

Height, in. 5.52 5.52 5.49 

Net decrease in height, In. 0.00 0.03 

Wet Density, pcf 127.7 132.3 133.3 

Dry density, pcf 109.5 109.5 111.1 

Void ratio 0.5745 0.5745 0.5523 

Saturation, % 79.9 100.0 100.0 

Load ring constant= 3.313 bs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure =58.30 psi (8.40 ksf) 
Consolidation back pressure= 50.00 psi (7.20 ksf) 
Consolidation effective confining stress =1.20 ksf 
Strain rate, in./min. =0.05 

Fall. Stress= 15.81 ksf at reading no. 28 

Def. Devlator Minor Eff. MaJorEff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.51 1.51 1.00 47.80 1.51 0.00 

1 0.0010 10.00 33.1 0.0 0.76 1.47 2.23 1.52 48.10 1.85 0.38 

2 0.0050 29.00 96.l 0.1 2.20 1.31 3.51 2.68 49.20 2.41 1.10 

3 0.0100 39.00 129.2 0.2 2.96 1.17 4.13 3.54 50.20 2.65 1.48 

4 0.0150 45.00 149.1 0.3 3.41 1.08 4.49 4.16 50.80 2.79 1.71 

5 0.0200 50.00 165.7 0.4 3.79 1.02 4.81 4.70 51.20 2.92 1.89 

6 0.0250 55.00 182.2 0.5 4.16 0.96 5.13 5.31 51.60 3.05 2.08 

7 0.0300 59.00 195.5 0.5 4.46 0.94 5.40 5.77 51.80 3.17 2.23 

8 0.0350 62.00 205.4 0.6 4.68 0.91 5.59 6.16 52.00 3.25 2.34 

9 0.0400 66.00 218.7 0.7 4.98 0.89 5.87 6.58 52.10 3.38 2.49 

10 0.0450 70.00 231.9 0.8 5.28 0.88 6.16 7.01 52.20 3.52 2.64 

11 0.0500 73.00 241.8 0.9 5.50 0.88 6.38 7.26 52.20 3.63 2.75 

12 0.0750 88.00 291.5 1.4 6.60 0.88 7.48 8.51 52.20 4.18 3.30 

13 0.1000 103.00 341.2 1.8 7.69 0.88 8.57 9.75 52.20 4.72 3.84 

14 0.1250 112.00 371.1 2.3 8.32 0.88 9.20 10.47 52.20 5.04 4.16 

15 0.1500 121.00 400.9 2.7 8.95 0.88 9.83 11.19 52.20 5.35 4.47 

16 0.1750 132.00 437.3 3.2 9.72 0.89 10.61 11.88 52.10 5.75 4.86 

17 0.2000 140.00 463.8 3.6 10.26 0.91 11.16 12.31 52.00 6.04 5.13 

18 0.2500 152.00 503.6 4.6 11.03 0.91 11.94 13.16 52.00 6.42 5.52 

19 0.3000 165.00 546.6 5.5 11.86 0.89 12.75 14.28 52.10 6.82 5.93 

20 0.3500 179.00 593.0 6.4 12.74 0.91 13.65 15.05 52.00 7.28 6.37 

21 0.4000 190.00 629.5 7.3 13.39 0.92 14.32 15.53 51.90 7.62 6.70 

22 0.5000 207.00 685.8 9.1 14.31 0.92 15.23 16.52 51.90 8.07 7.15 

23 0.6000 218.00 722.2 10.9 14.76 0.94 15.70 16.77 51.80 8.32 7.38 
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Def. 
Dlal Load Load Strain 

Devlator.... Minor Eff. 
Stress 

MajorEff. 
8treas 1:3 

Pore 
Press. p ·Q 

No. In. Dlal lbs. % kif kif kif Ratio psi ksf ksf 

24 0.7000 230.00 762.0 12.7 15.26 0.95 16.21 17.05 51.70 8.58 7.63 

25 0.8000 237.00 785.2 14.6 15.39 0.96 16.36 16.96 51.60 8.66 7.70 

26 0.9000 247.00 818.3 16.4 15.70 0.99 16.70 16.80 51.40 8.84 7.85 

27 1.0000 254.00 841.5 18.2 15.80 1.02 16.82 16.45 51.20 8.92 7.90 

28 1.1000 260.00 861.4 20.0 15.81 1.05 16.86 16.04 51.00 8.96 7.90 

29 1.2000 266.00 881.3 21.8 15.81 1.12 16.93 15.07 50.50 9.03 7.90 

Specimen Parameter 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 192.800 

Moisture content: Tare, gms. 50.680 

Moisture,% 16.6 20.8 20.3 18.4 

Moist specimen weight, gms. 1235.6 

Diameter, In. 2.84 2.84 2.83 

Area, in.2 6.33 6.33 6.30 

Height, In. 5.82 5.82 5.80 

Net decrease in height, in. 0.00 0.02 

Wet Density, pcf 127.7 132.3 132.9 

Dry density, pcf 109.5 109.5 110.5 

Vold ratio 0.5747 0.5747 0.5609 

Saturation, % 79.8 100.0 100.0 

Load ring constant • s. per mput umt 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 

Consolidation cell pressure= 63.90 psi (9.20 ksf) 
Consolidation back pressure= 50.00 psi (7.20 kst) 
Consolidation effective confining stress =2.00 ksf 

Strain rate, ir;iJmln. • 0.05 
Fall. Stress= 19.19 ksfat reading no. 26 

Def. Devlator Minor Eff. MajorEff. Pore 
Dlal Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in, Dial lbs, % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.30 2.30 1.00 47.90 2.30 0.00 

1 0.0010 4.00 13.3 0.0 0.30 2.28 2.58 1.13 48.10 2.43 0.15 

2 0.0050 11.00 36.4 0.1 0.83 2.12 2.95 1.39 49.20 2.53 0.42 

3 0.0100 18.00 59.6 0.2 1.36 1.97 3.33 1.69 50.20 2.65 0.68 

4 0.0150 21.00 69.6 0.3 1.59 1.89 3.47 1.84 50.80 2.68 0.79 

5 0.0200 24.00 79.5 0.3 1.81 1.83 3.64 1.99 51.20 2.73 0.91 

6 0.0250 28.00 92.8 0.4 2.11 1.77 3.88 2.19 51.60 2.83 1.06 

7 0.0300 31.00 102.7 0.5 2.34 1.74 4.08 2.34 51.80 2.91 1.17 

8 0.0350 35.00 116.0 0.6 2.64 1.71 4.35 2.54 52.00 3.03 1.32 

9 0.0400 38.00 125.9 0.7 2.86 1.70 4.56 2.68 52.10 3.13 1.43 

10 0.0450 41.00 135.8 0.8 3.08 1.68 4.77 2.83 52.20 3.23 1.54 

11 0.0500 44.00 145.8 0.9 3.30 1.68 4.99 2.96 52.20 3.34 1.65 

12 0.0750 60.00 198.8 1.3 4.49 1.68 6.17 3.66 52.20 3.93 2.24 

13 0.1000 75.00 248.5 1.7 5.58 1.68 7.27 4.31 52.20 4.48 2.79 
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Def. Devlator Minor !ff. Majoreff. Pore 
p....Dlal Load Load Strain Streu Stress 1:3 Preas. Q 

No. In. Dlal Iba. % kif kif kaf Ratio pai ksf ksf 

14 0.1250 ·s9,oo 294.9 2.2 6.60 1.68 8.28 4.92 52.20 4.98 3.30 
15 0.1500 102.00 337.9 2.6 7.53 1.68 9.21 5.47 52.20 5.4S 3.76 
16 0.1750 116.00 384.3 3.0 8.52 1.70 10.22 6.02 52.10 5.96 4.26 
17 0.2000 129.00 427.4 3.4 9.44 1.71 11.15 6.51 52.00 6.43 4.72 
18 0.2500 145.00 480.4 4.3 10.51 1.71 12.22 7.13 52.00 6.97 5.26 

19 0.3000 180.00 596.3 5.2 12.93 l.73 14.66 8.48 51.90 8.19 6.47 
20 0.4000 195.00 646.0 6.9 13.75 1.73 15.48 8.96 51.90 8.60 6.88 
21 0.5000 232.00 768.6 8.6 16.06 1.71 17.77 10.37 52.00 9.74 8.03 
22 0.6000 259.00 858.1 10.3 17.59 1.68 19.28 11.44 52.20 10.48 8.80 
23 0.7000 265.00 877.9 12.1 17.6S 1.73 19.38 11.22 S1.90 10.55 8.83 
24 0.8000 285.00 944.2 13.8 18.61 1.77 20.38 11.51 51.60 11.08 9.31 
25 0.9000 296.00 980.6 1S.5 18.95 1.80 20.7S 11.53 51.40 11.27 9.47 
26 1.0000 306;00 1013.8 17.2 19.19 1.83 21.01 11.49 51.20 11.42 9.59 
27 1.1000 309.00 1023.7 19.0 18.97 1.86 20.83 11.21 51.00 11.34 9.49 
28 1.2000 316.00 1046.9 20.7 18.99 1.93 20.92 10.84 50.50 11.42 9.49 
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9 Total Effective 
C. ksf 0.26 0 
•.daa 49.4 54.2 
Tan 1.17 1.38, 

✓ -- .. .... 

:! 6 
.. '"" .. ... ... 

l - ~ 
~ " .. ,. .. - -.. ' ' m "" ' ~ 

s::. 
"en 3 -·- "" \ .... 

I ' 
,. 

'I \ 'I,,. 
... 

~ I I 
0, I 

0 3 6 9 12 15 18 

Total Nonnal Stress, ksf --
Effective Normal Stress, ksf - - -

15 Sample No. 1 2 3 
~ 

Water Content, 16.2 16.2 16.2 
12.5 "- Ory Density, pct 103.7 104.0 103.8 

' m Saturation, 67.5 67.9 67.7:i2
3 .5 Void Ratio 0.6631 0.6587 0.6612 

:! 10 Diameter, in. 2.84 2.84 2.84 

m 
r -- Height, in. 5.50 5.50 5.29-

2 Water Content, 22.5 22.4 22.1 
~ 7.5 uS Dry Density, pct 106.3 106.5 107.1... 
i ... (!!. Saturation, 100.0 100.0 100.0 
-~ - < Void Ratio 0.6225 0.6191 0.6107 

5 -- 1 Diameter, in. 2.82 2.82 2.81Cl 
Height, in. 5.46 5.46 5.24 

Strain rate, in./min. 0.05 0.05 0.05 
2.5 Back Pressure, ksf 7.2 7.2 7.2 

Cell Pressure, ksf 8.0 8.4 9.2 

0 Fail. Stress, ksf 6.3 9.5 13.9 
0 10 20 30 40 Total Pore Pr., ksf 7.2 7.2 7.7 

Axial Strain, % Ult. Stress, ksf 
Total Pore Pr., ksf 

Type of Test: 
o1 Failure, ksf 7.2 10.8 15.4 

CU with Pore Pressures 
o3 Failure, ksf 0.8 1.3 1.5 

Sample Type: remold Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 
Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: CU-90%-B 

Remarks: 

ProJ. No.: 6738-05-4573 Date: 6-15-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSUL TING, INC. 
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12 Peak Strength 
Total 

a= 0.11 ksf 

a.= 37.2deg 
tan a= 0.76 

8 

4 

Effective 
-0.36 ksf 

40.Sdeg 
0.86 

p, ksf 
Stress Paths: Total -- Effective - - -
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-= r::i 

Client: Nodarse and Associates 
Project: Material Testing-Nodarse 
Sample Number: CU-90%-B 
Project No.: 6738-05-4573 Reviewed By___ MACTEC Engineering and Consulting, Inc. 

Tested By: ""'"m_.c'----------- Checked By: ___________ 



Date: 
Cllent: 
Project: 
Project No.: 
Sample Number: 
Description: 
Remarks: 
Type of Sample: 

TRIAXIAL COMPRESSION TEST 6/16/2005 
CU with Pore Pressures 10:29AM 

6-15-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
CU-90%-B 
Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 

remold 
Specific Gravity=2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 
Moisture content: Tare, gms. 
Moisture,% 
Moist specimen weight, gms. 
Diameter, in. 
Area, in.2 

Height, In. 
Net decrease In height, in. 
Wet Density, pcf 
Dry density, pcf 
Void ratio 

Initial Saturated Consolidated Final 
276.340 
244.810 
50.150 

16.2 24.0 
1101.8 

2.84 2.84 
6.33 6.33 
5.50 5.50 

0.00 
120.5 128.6 
103.7 103.7 

0.6631 0.6631 

1296.900 
1117.500 
115.570 

22.5 17.9 

2.82 
6.23 
5.46 
0.04 

130.2 
106.3 

0.6225 
Saturation, % 67.5 100.0 100.0 

Load ring constant =3 .313 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Consolidation cell pressure= 55.60 psi (8.01 ksf) 
Consolidation back pressure= 50.00 psi (7.20 ksf) 
Consolidation effective confining stress =0.81 ksf 
Strain rate, in./min. =0.05 
Fall. Stress= 6.33 ksfat reading no. 15 
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Def. Devlator Minor Eff. MajorEff. Pore 
p QDial Load Load Strain StreN Strus Stress 1:3 Press. 

psi ksf ksfNo. In. Dial lbs. % kaf kaf kaf Ratio 

0.92 1.00 49.20 0.92 0.000.0000 0.00 0.0 0.0 0.00 0.920 
1.00 3.3 0.0 0.08 0.92 1.00 1.08 49.20 0.96 0.041 0.0010 

1.42 49.20 1.11 0.190.0050 5.00 16.6 0.1 0.38 0.92 1.302 
79.5 0.2 1.83 0.86 2.70 3.12 49.60 1.78 0.920.0100 24.00 

49.60 2.35 1.49 
3 

4 0.0150 39.00 129.2 0.3 2.98 0.86 3.84 4.45 

0.4 3.51 0.85 4.36 5.13 49.70 2.60 1.755 0.0200 46.00 152.4 
3.96 0.85 4.81 5.66 49.70 2.83 1.986 0.0250 52.00 172.3 0.5 

0.84 5.18 6.20 49.80 3.01 2.177 0.0300 57.00 188.8 0.5 4.34 
0.84 5.48 6.56 49.80 3.16 2.328 0.0350 61.00 202.1 0.6 4.64 

5.40 6.46 49.80 3.12 2.289 0.0400 60.00 198.8 0.7 4.56 0.84 
6.64 49.80 3.19 2.3510 0.0450 62.00 205.4 0.8 4.71 0.84 5.54 

49.80 3.26 2.4311 0.0500 64.00 212.0 0.9 4.86 0.84 5.69 6.81 
49.80 3.48 2.6412 0.0750 70.00 231.9 1.4 5.29 0.84 6.12 7.33 

1.8 5.56 0.84 6.40 7.66 49.80 3.62 2.7813 0.1000 74.00 245.2 
2.3 5.98 0.85 6.83 8.04 49.70 3.84 2.9914 0.1250 80.00 265.0 

0.85 7.18 8.45 49.70 4.01 3.1615 0.1500 85.00 281.6 2.7 6.33 
0.85 7.07 8.33 49.70 3.96 3.1116 0.1750 84.00 278.3 3.2 6.23 

7.05 8.29 49.70 3.95 3.1017 0.2000 84.00 278.3 3.7 6.20 0.85 
6.99 8.22 49.70 3.92 3.0718 0.2500 84.00 278.3 4.6 6.14 0.85 

49.70 3.85 3.0019 0.3000 83.00 275.0 5.5 6.01 0.85 6.85 8.07 
49.70 3.82 2.9720 0.3500 83.00 275.0 6.4 5.95 0.85 6.80 8.00 

7.3 5.96 0.85 6.81 8.01 49.70 3.83 2.9821 0.4000 84.00 278.3 
9.2 5.91 0.85 6.76 7.96 49.70 3.81 2.9622 0.5000 85.00 281.6 

5.72 0.86 6.59 7.62 49.60 3.73 2.8623 0.6000 84.00 278.3 11.0 
5.61 0.86 6.47 7.49 49.60 3.67 2.8024 0.7000 84.00 278.3 12.8 

6.35 7.35 49.60 3.61 2.7425 0.8000 84.00 278.3 14.7 5.49 0.86 
6.23 7.22 49.60 3.55 2.6926 0.9000 84.00 278.3 16.5 5.37 0.86 

6.98 49.50 3.50 2.6327 1.0000 84.00 278.3 18.3 5.25 0.88 6.13 

7.01 49.60 3.46 2.6028 1.1000 85.00 281.6 20.2 5.20 0.86 6.06 
49.50 3.45 2.5729 1.2000 86.00 284.9 22.0 5.14 0.88 6.01 6.85 
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men lll'llmeter 
Moisture content: Moist solJ+tare, gma. 
Moisture content: Dry solJ+tare, gma. 1113.500 

Moisture content: Tare, gma. 50.150 115.000 

Moisture,% 16.2 23.8 22.4 17.8 

Moist specimen weight, gms. 1104.7 

Diameter, In. 2.84 2.84 2.82 

Area, in.• 6.33 6.33 6.23 

Height, In. 5.50 5.50 5.46 

Net decrease in height, in. 0.00 0.04 

Wet Density, pcf 120.8 128.7 130.4 

Dry density, pcf 104.0 104.0 106.S 

Void ratio 0.6587 0.6587 0.6191 

Saturation, % 67.9 100.0 100.0 

Load ring constant =3. bs. per input umt 

Membrane modulus= 0.124105 k:N/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure =58.60 psi (8.44 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress = 1.24 ksf 
Strain rate, in./min. =0.05 

Fail. Stress= 9.55 ksf at reading no. 19 

Def. Devlator Minor Eff. MajorEff. Pore 
Dial Load Load Strain Stress Stress stress 1:3 Press. Qp 

No. in. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.50 1.50 1.00 48.20 1.50 0.00 

1 0.0010 6.00 19.9 0.0 0.46 1.50 1.96 1.31 48.20 1.73 0.23 

2 0.0050 23.00 76.2 0.1 1.76 1.43 3.18 2.23 48.70 2.30 0.88 

3 0.0100 34.00 112.6 0.2 2.60 1.41 4.01 2.84 48.80 2.71 1.30 

4 0.0150 42.00 139.1 0.3 3.21 1.41 4.62 3.27 48.80 3.01 1.60 

5 0.0200 50.00 165.7 0.4 3.81 1.40 5.21 3.73 48.90 3.30 1.91 

6 0.0250 58.00 192.2 0.5 4.42 1.35 5.77 4.26 49.20 3.56 2.21 

7 0.0300 64.00 212.0 0.5 4.87 1.32 6.20 4.68 49.40 3.76 2.44 

8 0.0350 70.00 231.9 0.6 5.32 1.31 6.63 5.06 49.50 3.97 2.66 

9 0.0400 80.00 265.0 0.7 6.08 1.30 7.37 5.69 49.60 4.33 3.04 

10 0.0450 88.00 291.5 0.8 6.68 1.28 7.96 6.21 49.70 4.62 3.34 

11 0.0500 97.00 321.4 0.9 7.36 1.27 8.62 6.80 49.80 4.95 3.68 

12 0.0750 102.00 337.9 1.4 7.70 1.25 8.95 7.15 49.90 5.10 3.85 

13 0.1000 112.00 371.1 1.8 8.41 1.24 9.65 7.79 50.00 5.45 4.21 

14 0.1250 120.00 397.6 2.3 8.97 1.24 10.21 8.25 50.00 5.73 4.49 

15 0.1500 124.00 410.8 2.7 9.23 1.25 10.48 8.37 49.90 5.87 4.61 

16 0.1750 126.00 417.4 3.2 9.33 1.27 10.60 8.37 49.80 5.93 4.67 

17 0.2000 128.00 424.1 3.7 9.44 1.27 10.70 8.45 49.80 5.99 4.72 

18 0.2500 130.00 430.7 4.6 9.49 1.27 10.76 8.49 49.80 6.01 4.75 

19 0.3000 132.00 437.3 5.5 9.55 1.28 10.83 8.45 49.70 6.06 4.77 

20 0.3500 133.00 440.6 6.4 9.53 1.28 10.81 8.43 49.70 6.04 4.76 

21 0.4000 133.00 440.6 7.3 9.43 1.30 10.73 8.28 49.60 6.01 4.72 

22 0.5000 134.00 443.9 9.2 9.32 1.32 10.64 8.03 49.40 5.98 4.66 

23 0.6000 133.00 440.6 11.0 9.06 1.35 10.41 7.69 49.20 5.88 4.53 
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Def. OeViator Minor Eff. MajorEff. Pore 
Olal Load Load Strain Stress Stress Stress 1:3 Press. p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

24 0.7000 132.00 437.3 12.8 8.81 1.38 10.19 7.37 49.00 5.79 4.40 

25 0.8000 133.00 440.6 14.7 8.69 1.41 10.10 7.16 48.80 5.75 4.34 

26 0.9000 134.00 443.9 16.5 8.56 1.41 9.98 7.07 48.80 5.69 4.28 

27 1.0000 135.00 447.3 18.3 8.44 1.41 9.85 6.98 48.80 5.63 4.22 

28 l.1000 136.00 450.6 20.2 8.31 1.43 9.74 6.83 48.70 5.58 4.16 

29 l.2000 134.00 443.9 22.0 8.00 1.43 9.43 6.61 48.70 5.43 4.00 

Moisture content: Moist soil+tare, gms. 

Moisture content: Dry soil+tare, gms. 1083.200 

Moisture content: Tare, gms. 50.150 121.200 

Moisture,% 16.2 23.9 22.1 17.5 

Moist specimen weight, gms. 1060.9 

Diameter, in. 2.84 2.84 2.81 

Area, in.2 6.33 6.33 6.21 

Height, In. 5.29 5.29 5.24 

Net decrease in height, in. 0.00 0.05 

Wet Density, pcf 120.6 128.6 130.7 

Dry density, pcf 103.8 103.8 107.1 

Void ratio 0.6612 0.6612 0.6107 

Saturation, % 67.7 100.0 100.0 

Load ring constant =3 .313 bs. per mput unit 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure= 63.90 psi (9.20 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress =2.00 ksf 

Strain rate, inJmin; =0.05 

Fail. Stress= 13.92 ksf at reading no. 20 

Def. Deviator Minor Eff. Major Eff. Pore 
Dial Load Load Strain Stress Stress Stress 1:3 Press. Qp 

No. in. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.25 2.25 1.00 48.30 2.25 0.00 

1 0.0010 9.00 29.8 0.0 0.69 2.25 2.94 1.31 48.30 2.59 0.35 

2 0.0050 26.00 86.l 0.1 2.00 2.13 4.13 1.94 49.10 3.13 1.00 

3 0.0100 33.00 109.3 0.2 2.53 1.99 4.52 2.27 50.10 3.25 1.27 

4 0.0150 38.00 125.9 0.3 2.91 1.84 4.76 2.58 51.10 3.30 1.46 

5 0.0200 40.00 132.5 0.4 3.06 l.71 4.78 2.79 52.00 3.25 1.53 

6 0.0250 42.00 139.1 0.5 3.21 1.61 4.83 2.99 52.70 3.22 1.61 

7 0.0300 43.00 142.5 0.6 3.29 1.47 4.76 3.24 53.70 3.11 1.64 

8 0.0350 45.00 149.1 0.7 3.44 1.38 4.82 3.49 54.30 3.10 1.72 

9 0.0400 47.00 155.7 0.8 3.59 1.31 4.90 3.74 54.80 3.10 1.79 

10 0.0450 49.00 162.3 0.9 3.73 1.25 4.99 3.98 55.20 3.12 1.87 

11 0.0500 50.00 165.7 1.0 3.81 1.21 5.02 4.15 55.50 3.11 1.90 

12 0.0750 68.00 225.3 1.4 5.15 1.15 6.30 5.47 55.90 3.73 2.58 

13 0.1000 94.00 311.4 1.9 7.09 1.24 8.33 6.72 55.30 4.78 3.54 
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Def. Devlator Minor lff. Major lff. Pore 
p QDlal Load Load Strain Streu Streu Stress 1:3 Press. 

lbs. % ksf ksf ksf Ratio psi ksf ksfNo. In. Dial 
10.65 8.40 55.10 5.96 4.6914 0.1250 125.00 414.1 2.4 9.38 1.27 

9.32 54.80 6.76 5.4515 0.1500 146.00 483.7 2.9 10.90 1.31 12.21 

3.3 13.08 1.34 14.42 10.77 54.60 7.88 6.5416 0.1750 176.00 583.l 
3.8 13.31 1.37 14.68 10.73 54.40 8.02 6.6517 0.2000 180.00 596.3 
4.8 13.54 1.40 14.94 10.70 54.20 8.17 6.7718 0.2500 185.00 612.9 

13.92 1.43 15.34 10.76 54.00 8.38 6.9619 0.3000 192.00 636.1 5.7 
1.45 15.37 10.57 53.80 8.41 6.9620 0.3500 194.00 642.7 6.7 13.92 
1.50 15.27 10.20 53.50 8.39 6.8921 0.4000 194.00 642.7 7.6 13.78 

14.98 9.63 53.10 8.27 6.7122 0.5000 193.00 639.4 9.5 13.42 1.56 
9.17 52.90 8.05 6.4723 0.6000 190.00 629.5 11.5 12.93 1.58 14.52 

622.8 13.4 12.52 1.64 14.16 8.63 52.50 7.90 6.2624 0.7000 188.00 
619.5 15.3 12.18 1.68 13.86 8.23 52.20 7.77 6.0925 0.8000 187.00 

26 0.9000 185.00 612.9 17.2 11.78 1.73 13.51 7.82 51.90 7.62 5.89 
7.46 5;6927 1.0000 183.00 606.3 19.l 11.38 1.77 13.15 7.43 51.60 

1.80 12.79 7.11 51.40 7.30 5.5028 1.1000 181.00 599.7 21.0 10.99 
1.79 12.75 7.14 51.50 7.27 5.4829 1.2000 185.00 612.9 22.9 10.96 

.,___________ MACTEC Engineering and ConsuHlng, Inc. __________....,. 



9 Total Effective '~ 

~ 

C, ksf 0,34 0.02 
, 

th.deCI 44.8 49.5 
Tan• 0.99 1.17 

,, 
, , 

l 6 
,,

• ~ . 
I .. -

'i 
... 

"" ... wm -a, -.r:. en 3 ,_, ,,,,,, 'I\.- \.~. ' I 1, , , ' I\ 
I I I I I 
I I I 

0 
0 3 6 9 12 15 18 

TotalNormalStress,ksf--
Effective Normal Stress; ksf - - -

15 Sample No. 1 2 3 

Water Content, 16.3 16.3 16.3 
12.5 Dry Density, pcf 103.7 103.7 103.6 

:i Saturation; 68.0 68.1 67.8
:I:: 
.5 Void Ratio 0.6626 0.6624 0.6650 .... '- Diameter, in.~ 10 - 2.84 2.84 2.84 
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~ 3u, 

I!? ... Water Content, 22.1 22.9 23.3- I -en 7.5 I ~ 1n Dry Density, pcf 107.0 105.6 104.9,_ 

i 
'- 2 ~ Saturation, 100.0 100.0 100.0 

"i < Void Ratio 0.6116 0.6323 0.6430 
0 5 Diameter, in. 2.81 2.82 2.83 

1 Height, in. 5.29 5.59 5.63 
Strain rate, in./min. 0.05 0.05 0.05 

2.5 Back Pressure, ksf 7.2 7.2 7.2 
Cell Pressure, ksf 8.0 8.4 9.2 

0 Fail. Stress, ksf 5.0 8.3 10.5 
0 10 20 30 40 Total Pore Pr., ksf 7.1 7.4 7.4 

Axial Strain, % Ult. Stress, ksf 
Total Pore Pr., ksf 

Type of Test: 
CJ1 Failure, ksf 6.0 9.3 12.3 

CU with Pore Pressures 
o3 Failure, ksf 1.0 1.0 1.8 

Sample Type: remold Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2. 762 Sample Number: CU-90%-A 

Remarks: 
ProJ. No.: 6738-05-4573 Date: 6-14-05 

TRIAXIAL SHEAR TEST REPORT 

Reviewed By MACTEC ENGINEERING AND CONSUL TING, INC. 
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___________ _ 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 
Description: 
Remarks: 
Type of Sample: 

TRIAXIAL COMPRESSION TEST 6/16/2005 
CU with Pore Pressures 10:07 AM 

6-14-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
CU-90%-A 
Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 

remold 
Specific Gravlty=2.762 LL= PL= Pl= 
Test Method: COE uniform strain 

Specimen Parameter Initial Saturated Consolidated Final 
Moisture content: Moist soll+tare, gms. 238.320 
Moisture content: Dry sofl+tare, gms. 
Moisture content: Tare, gms. 
Moisture,% 
Moist specimen weight, gms. 
Diameter, in. 
Area, ln.2 

Height, in. 
Net decrease in height, in. 
Wet Density, pcf 
Dry density, pcf 
Void ratio 

212.600 
55.000 

16.3 24.0 
1073.2 

2.84 2.84 
6.33 6.33 
5.35 5.35 

0.00 
120.6 128.6 
103.7 103.7 

0.6626 0.6626 

1187.000 
1009.800 

115.150 
22.1 19.8 

2.81 
6.20 
5.29 
0.06 

130.7 
107.0 

0.6116 
Saturation, % 68.0 100.0 100.0 

Load ring constant =3.313 lbs. per input unit 
Membrane modulus= 0.124105 k:N/cm2 

Membrane thickness =0.02 cm 
Consolidation cell pressure= 55.60 psi (8.01 ksf) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress =0.81 ksf 
Strain rate, lnJmin. =0.05 
Fall. Stress= 5.03 ksf at reading no. 14 
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Oeviator Minor Eff. Major Eff. PoreDef. pStrain Stress Stress Stress 1:3 Press. QDial Load Load 
ksf ksf Ratio psi ksf ksf

No. in. Dial lbs. % ksf 

1.01 1.00 48.60 1.01 0.00
0 0.0000 0.00 0.0 0.0 0.00 1.01 

0.0 1.01 1.24 1.23 48.60 I.12 0.12
0.0010 3.00 9.9 0.23 

0.31 1.32 1.30 48.60 1.16 0.15 
l 

2 0.0050 4.00 13.3 0.1 1.01 

1.07 2.02 2.13 49.00 1.49 0.54
0.0100 14.00 46.4 0.2 0.953 

0.3 1.76 0.94 2.70 2.88 49.10 1.82 0.88
4 0.0150 23.00 76.2 

2.37 0.94 3.543.31 49.10 2.12 1.19
0.0200 31.00 102.7 0.4 

2.76 0.94 3.69 3.94 49.10 2.31 1.38 
5 

0.0250 36.00 1 !9.3 0.5 
0.94 3.99 4.27 49.10 2.47 1.53 

6 

0.0300 40.00 132.5 0.6 3.06 

0.94 4.22 4.51 49.10 2.58 1.64 
7 

8 0.0350 43.00 142.5 0.7 3.28 

0.92 4.43 4.81 49.20 2.68 l.76
9 0.0400 46.00 152.4 0.8 3.51 

4.66 5.05 49.20 2.79 1.87
10 0.0450 49.00 162.3 0.8 3.74 0.92 

4.81 5.21 49.20 2.86 1.94
11 0.0500 51.00 169.0 0.9 3.88 0.92 

L4 4.17 0.94 5.11 5.45 49.10 3.02 2.08
12 0.0750 55.00 182.2 

1.9 4.90 0.95 5.85 6.16 49.00 3.40 2.45
13 0.1000 65.00 215.3 

5.98 49.00 3.47 2.525.03 0.95 6.29 

5.01 0.95 5.96 6.27 49.00 3.45 2.50 
14 0.1250 67.00 222.0 2.4 

15 0.1500 67.00 222.0 2.8 
0.95 5.93 6.24 49.00 3.44 2.49

16 0.1750 67.00 222.0 3.3 4.98 

3.8 0.95 5.91 6.22 49.00 3.43 2.48
17 0.2000 67.00 222.0 4.96 

5.7 0.95 5.88 6.19 49.00 3.42 2.47
18 0.3000 68.00 225.3 4.93 

4.83 5.81 5.94 48.80 3.40 2.42
19 0.4000 68.00 225.3 7.6 0.98 

4.80 5.80 5.84 48.70 3.40 2.40
20 0.5000 69.00 228.6 9.4 0.99 

48.70 3.35 2.354.70 0.99 5.70 5.7321 0.6000 69.00 228.6 11.3 
5.60 48.70 3.30 2.304.60 0.99 5.63 

0.99 5.56 5.60 48.70 3.28 2.28 
22 0.7000 69.00 228.6 13.2 

23 0.8000 70.00 231.9 15.1 4.57 

0.99 5.52 5.56 48.70 3.26 2.27
24 0.9000 71.00 235.2 17.0 4.53 

1.01 5.62 5.58 48.60 3.32 2.31
25 1.0000 74.00 245.2 18.9 4.62 

20.8 1.01 5.58 5.53 48.60 3.29 2.28
26 1.1000 75.00 248.5 4.57 

4.52 5.53 5.48 48.60 3.27 2.26
27 1.2000 76.00 251.8 22.7 1.01 
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pectmen Parameter 
Moisture content: Moist aoll+tare, gms. 
Moisture content: Dry soll+tare, gms. 212.600 1068.100 

Moisture content: Tare, gms. 55.000 108.400 

Moisture,% 16.3 24.0 22.9 20.2 

Moist specimen weight, gms. 1127.5 

Diameter, In. 2.84 2.84 2.82 

Area, In.• 6.33 6.33 6.26 

Height, In. 5.62 5.62 5.59 
Net decrease In height, In. 0.00 0.03 

Wet Density, pcf 120.7 128.6 129.8 

Dry density, pcf 103.7 103.7 105.6 

Void ratio 0.6624 0.6624 0.6323 

Saturation, % 68.1 100.0 100.0 

Load ring constant• 3.3 lbs. per mput umt 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 

Consolidation cell pressure =58.30 psi (8.40 kst) 

Consolidation back pressure= 50.00 psi (7.20 ksf) 

Consolidation effective confining stress • 1.20 ksf 

Strain rate, inJmln. =0.05 

Fall. Stress =8.30 ksf at reading no. 18 . 

Def. Deviator Minor Eff. MajorEff. Pore 
Dial Load Load Strain Streas Stress Stress 1:3 Press. p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.31 1.31 1.00 49.20 1.31 0.00 

0.0010 1.00 3.3 0.0 0.08 1.27 1.34 1.06 49.50 1.31 0.04 

2 0.0050 3.00 9.9 0.1 0.23 1.20 1.42 1.19 50.00 1.31 0.11 

3 0.0100 5.00 16.6 0.2 0.38 1.11 1.49 1.34 50.60 1.30 0.19 

4 0.0150 8.00 26.5 0.3 0.61 1.09 1.70 1.56 50.70 1.40 0.30 

5 0.0200 18.00 59.6 0.4 1.37 1.07 2.43 2.28 50.90 1.75 0.68 

6 0.0250 22.00 72.9 0.4 1.67 0.94 2.61 2.78 51.80 1.77 0.83 
7 0.0300 26.00 86.1 0.5 1.97 0.86 2.84 3.28 52.30 1.85 0.99 

8 0.0350 30.00 99.4 0.6 2.27 0.79 3.06 3.87 52.80 1.93 1.14 

9 0.0400 34.00 112.6 0.7 2.57 0.78 3.35 4.31 52.90 2.06 1.29 

10 0.0450 38.00 125.9 0.8 2.87 0.78 3.65 4.70 52.90 2.21 1.44 

11 0.0500 43.00 142.5 0.9 3.25 0.79 4.04 5.10 52.80 2.42 1.62 
12 0.0750 60.00 198.8 1.3 4.51 0.85 5.36 6.31 52.40 3.11 2.26 

13 0.1000 78.00 258.4 1.8 5.84 0.94 6.78 7.24 51.80 3.86 2.92 
14 0.1250 82.00 271.7 2.2 6.11 0.91 7.02 7.74 52.00 3.96 3.06 
15 0.1500 94.00 311.4 2.7 6.97 0.92 7.90 8.57 51.90 4.41 3.49 

16 0.1750 105.00 347.9 3.1 7.75 0.94 8.69 9.28 51.80 4.81 3.88 
17 0.2000 110.00 364.4 3.6 8.09 0.95 9.04 9.51 51.70 4.99 4.04 

18 0.2500 114.00 377.7 4.5 8.30 0.96 9.27 9.60 51.60 5.12 4.15 

19 0.3000 113.00 374.4 5.4 8.15 0.99 9.15 9.20 51.40 5.07 4.08 

20 0.3500 112.00 371.1 6.3 8.00 1.02 9.03 8.83 51.20 5.02 4.00 

21 0.4000 112.00 371.1 7.2 7.93 1.05 8.98 8.54 51.00 5.01 3.96 

22 0.5000 111.00 367.7 9.0 7.70 1.08 8.78 8.13 50.80 4.93 3.85 

23 0.6000 111.00 367.7 10.7 7.55 1.09 8.65 7.90 50.70 4.87 3.78 
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Def. Devlator Minor Eff. MaJorEff. Pore 
Dial Load Load Strain Streu Stress Stress 1:3 Preas. p Q 

No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

24 0.7000 111.00 367.7 12.5 7.40 1.11 8.51 7.68 50.60 4.81 3.70 

25 0.8000 111.00 367.7 14.3 7.25 1.12 8.37 7.45 50.50 4.75 3.63 

26 0.9000 110.00 364.4 16.1 7.03 1.14 8.17 7.18 50.40 4.65 3.52 

27 1.0000 108.00 357.8 17.9 6.76 1.15 7.91 6.87 50.30 4.53 3.38 

28 1.1000 108.00 357.8 19.7 6.61 1.14 7.75 6.81 50.40 4.44 3.31 

29 1.2000 110.00 364.4 21.5 6.58 1.14 7.72 6.79 50.40 4.43 3.29 

Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 212.600 1102.400 

Moisture content: Tare, gms. 55.000 115.700 

Moisture,% 16.3 24.1 23.3 18.5 

Moist spectmen weight, gms. 1133.7 

Diameter, in. 2.84 2.84 2.83 

Area, ln.11 6.33 6.33 6.28 

Height, In. 5.66 5.66 5.63 

Net decrease In height, in. 0.00 0.03 

Wet Density, pcf 120.5 128.5 129.4 

Dry density, pcf 103.6 103.6 104.9 

Vold ratio 0.6650 0.6650 0.6430 

Saturation, % 67.8 100.0 100.0 

Load ring constant = s. per mput unit 

Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 

Consolidation cell pressure= 63.60 psi (9.16 ksf) 
Consolidation back pressure= 50.00 psi (7.20 lest) 
Consolidation effective confining stress = 1.96 ksf 

Strain rate, lnJmin. =0.05 
Fail. Stress= 10.48 ksf at reading no. 16 

Def. Deviator Minor Eff. MajorEff. Pore 
Dial Load Load Strain Stress Streu Stress 1:3 Presa. Qp 

No. In. Dial lbs. % ksf ksf ksf Ratio psi ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.25 2.25 1.00 48.00 2.25 0.00 

1 0.0010 4.00 13.3 0.0 0.30 2.25 2.55 1.14 48.00 2.40 0.15 

2 0.0050 22.00 72.9 0.1 1.67 2.19 3.86 1.76 48.40 3.02 0.84 

3 0.0100 42.00 139.1 0.2 3.19 2.10 5.29 2.52 49.00 3.70 1.59 

4 0.0150 50.00 165.7 0.3 3.79 2.07 5.86 2.83 49.20 3.97 1.89 

5 0.0200 58.00 192.2 0.4 4.39 2.04 6.44 3.15 49.40 4.24 2.20 

6 0.0250 66.00 218.7 0.4 4.99 2.02 7.01 3.48 49.60 4.51 2.50 

7 0.0300 73.00 241.8 0.5 5.52 2.02 7.53 3.74 49.60 4.77 2.76 

8 0.0350 80.00 265.0 0.6 6.04 1.99 8.03 4.04 49.80 5.01 3.02 

9 0.0450 91.00 301.5 0.8 6.86 1.89 8.75 4.64 50.50 5.32 3.43 

10 0.0500 97.00 321.4 0.9 7.30 1.84 9.15 4.96 50.80 5.50 3.65 

11 0.0750 119.00 394.2 1.3 8.92 1.80 10.72 5.96 51.10 6.26 4.46 

12 0.1000 129.00 427.4 1.8 9.63 1.74 11.37 6.53 51.50 6.56 4.81 

13 0.1250 135.00 447.3 2.2 10.03 1.73 11.76 6.80 51.60 6.74 5.02 

MACTEC Engineering and Consulting, Inc. 



Def. Devlltor Minor Eff. MajorEff. Pore 
Dial Load Load Strain 8traN Stress 1:3 Press. p Q.... 

% bf ksf ksf Ratio psi ksf ksfNo. In. Plal lbs. 
12.08 6.99 51.60 6.91 5.1814 0.1500 140.00 463.8 2.7 10.35 l.73 

470.4 3.1 10.45 1.74 12.20 7.00 51.50 6.97 5.2315 0.1750 142.00 
51.20 7.03 5.2416 0.2000 143.00 473.8 3.5 10.48 1.79 12.27 6.87 

7.03 5.2317 0.2500 144.00 477.1 4.4 10.46 1.80 12.26 6.81 51.10 

10.36 1.83 12.19 6.66 50.90 7.01 5.1818 0.3000 144.00 477.1 5.3 
1.83 12.23 6.69 50.90 7.03 5.2019 0.3500 146.00 483.7 6.2 10.40 

12.01 6.51 50.80 6.93 5.0820 0.4000 144.00 477.1 7.1 10.16 1.84 
l.84 11.88 6.45 50.80 6.86 5.02

21 0.5000 145.00 480.4 8.9 10.04 
10.6 1.86 11.70 6.30 50.70 6.78 4.9222 0.6000 145.00 480.4 9.84 

11.52 6.15 50.60 6.70 4.82
23 0.7000 145.00 480.4 12.4 9.65 1.87 

480.4 14.2 9.45 1.87 11.33 6.05 50.60 6.60 4.73
24 0.8000 145.00 

483.7 16.0 9.32 1.89 11.21 5.94 50.50 6.55 4.66
25 0.9000 146.00 

17.7 9.12 1.90 11.03 5.80 50.40 6.46 4.56
26 1.0000 146.00 483.7 

8.93 1.92 10.84 5.66 50.30 6.38 4.4627 1.1000 146.00 483.7 19.5 
8.73 1.93 10.66 5.52 50.20 6.30 4.37

28 1.2000 146.00 483.7 21.3 

.,___________ MACTEC Engineering and Consulting, Inc. ____________. 
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Type of Test: 
Unconsolidated Undrained 

Sample Type: remold 
Descripti.on: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments 

Specific Gravity= 2.762 

Remarks: 

Reviewed By 

< 

Water Content, 15.7 15.6 15.4 
Dry Density, pcf 110.6 109.4 109.4 
Saturation, 77.3 75.1 73.9 
Void Ratio 0.5596 0.5756 0.5765 
Diameter, in. 2.84 2.84 2.84 
Height, in. 5.77 5.64 5.32 

Water Content, 20.3 19.5 20.0 
Dry Density, pcf 110.6 112.0 111.0 
Saturation, 100.0 100.0 100.0 
Void Ratio 0.5596 0;5398 0.5534 
Diameter, in. 2.84 2.82 2.83 
Heiaht, in. 5.77 5.60 5.29 

Strain rate, in./min. 0.05 0.05 0.05 

Back Pressure, ksf 0.0 0.0 0.0 

Cell Pressure, ksf 0.8 1.2 2.0 

Fail. Stress, ksf 7.1 9.9 12.1 

Ult. Stress, ksf 

a1 Failure, ksf 8.0 11.0 14.1 

a3 Failure, ksf 0.8 1.2 2.0 

Client: Nodarse and Associates 

Project: Material Testing-Nodarse 

Sample Number: UU-95%-A 

ProJ. No.: 6738-05-4573 Date: 6-11-05 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

6/15/2005 
10:46AM 

Date: 
Cllent: 
Project: 
Project No.: 
Sample Number: 

6-11..()5 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU-95%-A 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: 
Type of Sample: remold 
Specific Gravlty=2.762 LL= PL= Pl= 
Tnt Method: COE uniform strain 

Specimen Parameter lnltlal Saturated Final 
Moisture content: Moist soll+tare, gms. 224.300 1320.500 
Moisture content: Dry soll+tare, gms. 200.660 1168.100 
Moisture content: Tara, gms. 49.750 230.100 
Moisture,% 15.7 20.3 16.2 
Moist specimen weight, gms. 1226.9 
Diameter, In. 2.84 2.84 
Area, in.2 6.33 6.33 
Height, In. 5.77 5.77 
Net decrease in height, in. 0.00 
Wet Density, pcf 127.9 133.0 
Dry density, pcf 110.6 110.6 
Void ratio 0.5596 0.5596 
Saturation,% 77.3 100.0 

Load ring constant= 3.313 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure= 0.00 psi (0.00 ksf) 
Strain rate, in./mln. =0.05 
Fall. Stress= 7.15 ksf at reading no. 21 

-----------• MACTEC Engineering and Consulting, Inc. ___________ 



Devlator Minor Prine. Major Prine.Def. p QDial Load Load Strain Strn• Stress Stress 1:3 
Ratio ksf ksfNo. In. Dial lbs. % ksf ksf ksf 

0.81 1.00 0.810 0.0000 0.00 0.0 0.0 0.00 0.81 

0.0010 5.00 16.6 0.0 0.38 0.81 l.18 1.47 0.99 

2.12 1.262 0.0050 12.00 39.8 0.1 0.90 0.81 L71 

56.3 0.2 1.28 0.81 2.08 2.58 1.453 0.0100 17.00 
72.9 0.3 1.65 0.81 2.46 3.05 1.634 0.0150 22.00 

0.3 1.95 0.81 2.76 3.42 1.785 0.0200 26.00 86.l 
3.43 2.126 0.0250 35.00 116.0 0.4 2.62 0.81 425 
4.10 2.457 0.0300 44.00 145.8 0.5 3.30 0.81 5.09 

0.81 4.77 5.92 2.798 0.0350 53.00 175.6 0.6 3.97 
5.44 6.75 3.129 0.0400 62.00 205.4 0.7 4.64 0.81 
6.11 7.58 3.4610 0.0450 71.00 235.2 0.8 5.31 0.81 

8.50 3.8311 0.0500 81.00 268.4 0.9 6.05 0.81 6.85 

12 0.0750 86.00 284.9 1.3 6.39 0.81 7.20 8.93 4.00 

13 0.1000 92.00 304.8 1.7 6.81 0.81 7.61 9.44 4.21 

2.2 6.93 0.81 7.73 9.59 4.2714 0.1250 94.00 311.4 

15 0.1500 96.00 318.0 2.6 7.04 0.81 7.85 9.73 4.33 

7.89 4.3516 0.1750 97.00 321.4 3.0 7.08 0.81 9.78 

0.81 7.93 9.84 4.3717 0.2000 98.00 324.7 3.5 7.12 
7.94 9.85 4.3718 0.2500 99.00 328.0 4.3 7.13 0.81 
7.95 9.85 4.3819 0.3000 100.00 331.3 5.2 7.14 0.81 

7.14 7.95 9.86 4.3820 0.3500 101.00 334.6 6.1 0.81 

21 0.4000 102.00 337.9 6.9 7.15 0.81 7.96 9.87 4.38 

8.7 7.08 0.81 7.89 9.79 4.3522 0.5000 103.00 341.2 
7.82 4.3223 0.6000 104.00 344.6 10.4 7.02 0.81 9.70 

24 0.7000 103.00 341.2 12.1 6.82 0.81 7.62 9.45 4.21 

0.81 7.42 9.21 4.1125 0.8000 102.00 337.9 13.9 6.62 
7.23 8.96 4.0226 0.9000 101.00 334.6 15.6 6.42 0.81 

8.87 3.9827 1.0000 102.00 337.9 17.3 6.35 0.81 7.16 

28 1.1000 103.00 341.2 19.1 6.28 0.81 7.08 8.79 3.95 

0.81 8.69 3.9129 1.2000 104.00 344.6. 20.8 6.20 7.01 

.____________ MACTEC Engineering and Consulting, Inc. ____________. 



Specimen Parameter Initial Saturated Final 
Moisture content: Moist soil+tare, gms. 165.540 1261.000 

Moisture content: Ory soil+tare, gms. 150.080 1103.500 

Moisture content: Tare, gms. 51.290 109.000 

Moisture, o/o 15.6 19.5 15.8 

Moist specimen weight, gms. 1186.9 

Diameter, in. 2.84 2.82 

Area, in.2 6.33 6.24 

Height, In. 5.64 5.60 

Net decrease in height, in. 0.04 

Wet Density, pcf 126.6 133.9 

Dry density, pcf 109.4 112.0 

Void ratio 0.5756 0.5398 

Saturation,% 75.l 100.0 

Load ring constant =3.313 lbs. per input unit 
Membrane modulus• 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 

Cell pressure =8.30 psi (1.20 ksf) 

Back pressure =0.00 psi (0.00 k:sf) 
Strain rate, in./min. =0.05 

Fail. Stress =9.85 k:sf at reading no. 16 

Def. Oeviator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 8.00 26.5 0.0 0.61 1.20 1.81 1.51 1.50 

2 0.0050 18.00 59.6 0.1 1.38 1.20 2.57 2.15 1.88 

3 0.0100 30.00 99.4 0.2 2.29 1.20 3.49 2.92 2.34 

4 0.0150 36.00 119.3 0.3 2.75 l.20 3.94 3.30 2.57 

5 0.0200 42.00 139.1 0.4 3.20 l.20 4.40 3.68 2.80 

6 0.0250 47.00 155.7 0.4 3.58 1.20 4.77 3.99 2.98 

7 0.0300 51.00 169.0 0.5 3.88 1.20 5.07 4.25 3.13 

8 0.0350 56.00 185.5 0.6 4.26 1.20 5.45 4.56 3.32 

9 0.0400 62.00 205.4 0.7 4.71 1.20 5.90 4.94 3.55 

IO 0.0450 67.00 222.0 0.8 5.08 1.20 6.28 5.25 3.74 

11 0.0500 74.00 245.2 0.9 5.61 1.20 6.80 5.69 4.00 

12 0.0750 102.00 337.9 1.3 7.70 1.20 8.89 7.44 5.04 

13 0.1000 120.00 397.6 1.8 9.01 1.20 10.21 8.54 5.70 

14 0.1250 129.00 427.4 2.2 9.65 1.20 10.84 9.07 6.02 

15 0.1500 131.00 434.0 2.7 9.75 1.20 10.95 9.16 6.07 

16 0.1750 133.00 440.6 3.1 9.85 1.20 11.05 9.24 6.12 

17 0.2000 132.00 437.3 3.6 9.73 1.20 10.93 9.14 6.06 

18 0.2500 129.00 427.4 4.5 9.42 1.20 10.62 8.89 5.91 

19 0.3000 125.00 414.l 5.4 9.05 1.20 10.24 8.57 5.72 

20 0.3500 120.00 397.6 6.3 8.60 1.20 9.80 8.20 5.50 

21 0.4000 117.00 387.6 7.1 8.31 1.20 9.50 7.95 5.35 

22 0.5000 113.00 374.4 8.9 7.87 1.20 9.07 7.58 5.13 

23 0.6000 111.00 367.7 10.7 7.58 1.20 8.77 7.34 4.98 

24 0.7000 110.00 364.4 12.5 7.36 1.20 8.56 7.16 4.88 

MACTEC Engineering and Consulting, Inc. 



Def. Devtator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. In. Olaf lbs. % ksf ksf ksf Ratio ksf ksf 

25 0.8000 113.00 374.4 14.3 7.41 1.20 8.60 7.20 4.90 

26 0.9000 114.00 377.7 16.1 7.32 1.20 8.51 7.12 4.85 

27 1.0000 115.00 381.0 17.9 7.22 1.20 8.42 7.04 4.81 

28 1.1000 116.00 384.3 19.7 7.13 1.20 8.32 6.96 4.76 

29 1.2000 117.00 387.6 21.4 7.03 1.20 8.22 6.88 4.71 

Specimen 
Moisture content: Moist soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 
Moisture content: Tare, gms. 54.840 106.200 

Moisture,% 15.4 20.0 15.7 

Moist specimen weight, gms. 1116.7 

Diameter, In. 2.84 2.83 

Area, in.2 6.33 6.27 

Height, in. 5.32 5.29 

Net decrease in height, In. 0.03 

Wet Density, pcf 126.2 133.2 

Dry density, pcf 109.4 111.0 

Void ratio 0.5765 0.5534 

Saturation, % 73.9 100.0 

Load ring constant= 3. s. per mput umt 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness= 0.02 cm 

Cell pressure= 13.90 psi (2.00 ksf) 

Back pressure= 0.00 psi (0.00 ksf) 

Strain rate, in./min. =0.05 

Fall. Stress= 12.15 ksfatreading no. 17 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 Qp 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.00 2.00 1.00 2.00 

I 0.0010 6.00 19.9 0.0 0.46 2.00 2.46 1.23 2.23 

2 0.0050 20.00 66.3 0.1 1.52 2.00 3.52 1.76 2.76 

3 0.0100 32.00 106.0 0.2 2.43 2.00 4.43 2.21 3.22 

4 0.0150 40.00 132.5 0.3 3.03 2.00 5.04 2.52 3.52 

5 0.0200 48.00 159.0 0.4 3.64 2.00 5.64 2.82 3.82 

6 0.0250 55.00 182.2 0.5 4.16 2.00 6.16 3.08 4.08 

7 0.0300 62.00 205.4 0.6 4.69 2.00 6.69 3.34 4.35 

8 0.0350 71.00 235.2 0.7 5.36 2.00 7.37 3.68 4.68 

9 0.0400 80.00 265.0 0.8 6.04 2.00 8.04 4.02 5.02 

10 0.0450 89.00 294.9 0.9 6.71 2.00 8.71 4.35 5.36 

11 0.0500 96.00 318.0 0.9 7.23 2.00 9.23 4.61 5.62 

12 0.0750 133.00 440.6 1.4 9.97 2.00 11.97 5.98 6.99 

13 0.1000 150.00 497.0 1.9 11.19 2.00 13.19 6.59 7.60 

14 0.1250 159.00 526.8 2.4 11.81 2.00 13.81 6.90 7.91 

15 0.1500 162.00 536.7 2.8 11.97 2.00 13.97 6.98 7.99 

MACTEC Engineering and Consulting, Inc. 



Dtvlator Minor Prine. Major Prine.Def. p QDlal Load Load Strain Stress Stress Stress 1:3 
Ratio ksf kafNo. In. Dlal lbs. % ksf kaf ksf 

14.14 7.06 8.0716 0.1750 165.00 546.6 3.3 12.13 2.00 

3.8 2.00 14.15 7.07 8.0817 0.2000 166.00 550.0 12.15 

4.7 2.00 14.03 7.01 8.0218 0.2500 166.00 550.0 12.03 

546.6 5.7 11.84 2.00 13.84 6.91 7.9219 0.3000 165.00 
546.6 6.6 11.72 2.00 13.72 6.85 7.8620 0.3500 165.00 

7.7321 0.4000 163.00 540.0 7.6 11.46 2.00 13.46 6.73 

22 o.sooo 161.00 533.4 9.4 11.09 2.00 13.09 6.54 7.55 

2.00 12.79 6.39 7.4023 0.6000 160.00 530.1 11.3 10.79 

13.2 2.00 12.63 6.31 7.3124 0.7000 161.00 533.4 10.63 

15.l 2.00 12.53 6.26 7.2625 0.8000 163.00 540.0 10.52 
12.42 6.20 7.2126 0.9000 165.00 546.6 17.0 10.42 2.00 
12.43 6.21 7.2127 1.0000 169.00 559.9 18.9 10.43 2.00 

28 1.1000 172.00 569.8 20.8 10.36 2.00 12.36 6.18 7.18 

29 I.2000 173.00 573.l 22.7 10.17 2.00 12.18 6.08 7.09 

..____________ MACTEC Engineering and Consulting, Inc. __________...,. 
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Strain rate, in./min. 0.05 0.05 0.05 
2.5 

Back Pressure, ksf 0.0 0.0 0.0 

0 
Cell Pressure, ksf 0.8 1.2 2.0 

0 10 20 30 40 Fail. Stress, ksf 5.7 7.4 9.4 
Axial Strain, % Ult. Stress, ksf 

a1 Failure, ksf 6.5 8.6 11.4 
Type of Test: 

a3 Failure, ksf 0.8 1.2 2.0
Unconsolidated Undrained 

Sample Type: remolded Client: Nodarse and Associates 

Description: Tan Slightly Clayey Silty Medium to 

Fine SAND with Shell and Rock Fragments Project: Material Testing-Nodarse 

Specific Gravity= 2.762 Sample Number: UU-90%-A 

Remarks: 

ProJ. No.: 6738-05-4573 Date: 6;.10-05 

TRIAXIAL SHEAR TEST REPORT 
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TRIAXIAL COMPRESSION TEST 
Unconsolidated Undrained 

6/15/2005 
10:45AM 

Date: 
Client: 
Project: 
Project No.: 
Sample Number: 

6-10-05 
Nodarse and Associates 
Material Testing-Nodarse 
6738-05-4573 
UU-90%-A 

Description: Tan Slightly Clayey Silty Medium to Fine SAND with Shell and Rock Fragments 
Remarks: 
Type of Sample: remolded 
Specific Gravity==2.762 LL= PL= Pl= 
Test Method: COE unifonn strain 

Specimen Parameter Initial Saturated Final 
Moisture content: Moist soll+tare, gms. 178.470 1181.000 
Moisture content: Dry soll+tare, gms. 160.220 1025.700 
Moisture content: Tare, gms. 50.320 115.200 
Moisture,% 16.6 22.9 17.1 
Moist specimen weight, gms. 1166.8 
Diameter, In. 2.84 2.83 
Area, in.2 6.33 6.27 
Height, In. 5.78 5.15 
Net decrease In height, In. 0.03 
Wet Density, pcf 121.4 129.9 
Ory density, pcf 104.1 105.7 
Void ratio 0.6562 0.6313 
Saturation, % 69.9 100.0 

Load ring constant= 3.313 lbs. per input unit 
Membrane modulus= 0.124105 kN/cm.2 

Membrane thickness =0.02 cm 
Cell pressure= 5.60 psi (0.81 ksf) 
Back pressure =0.00 psi (0.00 kst) 
strain rate, inJmin. =0.05 
Fall. Stress= 5.68 ksfat reading no. 23 

------------ MACTEC Engineering and Consulting, Inc. ____________ 



Def. DeYlator Minor Prine. Major Prine. 
Dial Load Load Strain Streu Stress Streu 1;3 p Q 

No. In. Dlal Iba. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 0.81 0.81 1.00 0.81 

0.0010 3.00 9.9 0.0 0.23 0.81 1.03 1.28 0.92 

2 0.0050 12.00 39.8 0.1 0.91 0.81 1.72 2.13 1.26 

3 0.0100 18.00 59.6 0.2 1.37 0.81 2.17 2.70 1.49 

4 0.0150 24.00 19.S 0.3 1.82 0.81 2.63 3.26 1.72 

5 0.0200 27.00 89.S 0.3 2.05 0.81 2.85 3.54 1.83 

6 0.0250 30.00 99.4 0.4 2.27 0.81 3.08 3.82 1.94 

7 0.0300 34.00 112.6 0.5 2.57 0.81 3.38 4.19 2.09 

8 0.0350 37.00 122.6 0.6 2.80 0.81 3.60 4.47 2.21 

9 0.0400 40.00 132.5 0.7 3.02 0.81 3.83 4.75 2.32 

3.25 0.81 4.05 5.02 2.4310 0.0450 43.00 142.5 0.8 

11 0.0500 46.00 152.4 0.9 3.47 0.81 4.28 5.30 2.54 

12 0.0750 58.00 192.2 1.3 4.35 0.81 5.16 6.40 2.98 
3.2413 0.1000 65.00 215.3 1.7 4.86 0.81 5.67 7.03 

14 0.1500 74.00 245.2 2.6 5.48 0.81 6.29 7.80 3.55 

15 0.1750 75.00 248.5 3.0 5.53 0.81 6.34 7.86 3.57 

16 0.2000 76.00 251.8 3.5 5.58 0.81 6.39 7.92 3.60 

17 0.2500 77.00 255.1 4.3 5.60 0.81 6.41 7.95 3.61 

5.62 0.81 6.43 7.97 3.6218 0.3000 78.00 258.4 5.2 

19 0.3500 79.00 261.7 6.1 5.64 0.81 6.45 8.00 3.63 
6.47 8.02 · 3.6420 0.4000 80.00 265.0 7.0 5.66 0.81 

21 0.5000 81.00 268.4 8.7 5.63 0.81 6.43 7.98 3.62 
3.6022 0.6000 82.00 271.7 10.4 5.59 0.81 6.39 7.93 

23 0.7000 85.00 281.6 12.2 5.68 0.81 6.49 8.04 3.65 

24 0.8000 86.00 284.9 13.9 5.63 0.81 6.44 7.98 3.62 

25 0.9000 88.00 291.5 15.6 5.65 0.81 6.45 8.00 3.63 

5.66 0.81 6.46 8.01 3.6326 1.0000 90.00 298.2 17.4 

27 1.1000 92.00 304.8 19.1 5.66 0.81 6.47 8.02 3.64 

28 1.2000 91.00 301.5 20.9 5.48 0.81 6.28 7.79 3.55 

..___________ MACTEC Engineering and Consulting, Inc. __________..,.. 



Spec men Parameter Initial 
Moisture content: Moist soll+tare, gms. 178.470 
Moisture content: Dry soll+tare, gms. 160.220 1090.600 

Moisture content: Tare, gms. 50.320 116.400 
Moisture,% 16.6 22.8 16.7 
Moist specimen weight, gms. 1151.7 

Diameter, In. 2.84 2.82 

Area, ln.1 6.33 6.25 

Height, In. 5.72 5.68 

Net decrease In height, In. 0.04 

Wet Density, pcf 121.1 130.0 

Dry density, pcf 103.8 105.9 

Vold ratio 0.6605 0.6284 

Saturetion, % 69.4 100.0 

Load ring constant• 3.313 lbs. per input unit 
Membrane modulus • 0.124105 kN/cm2 

Membrane thickness • 0.02 cm 

Cell pressure =8.30 psi (1.20 ksf) 
Back pressure =0.00 psi (0.00 ksf) 

Strain rate, lnJmin. • 0.05 
Fall. Stress• 7.36 ksfat reading no. 17 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Streu 1:3 Qp 

No. In. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 1.20 1.20 1.00 1.20 

1 0.0010 5.00 16.6 0.0 0.38 1.20 1.58 1.32 1.39 

2 0.0050 14.00 46.4 0.1 1.07 1.20 2.26 1.89 1.73 

3 0.0100 24.00 79.5 0.2 1.83 1.20 3.02 2.53 2.11 
4 0.0150 31.00 102.7 0.3 2.36 1.20 3.55 2.97 2.37 

5 0.0200 36.00 119.3 0.4 2.74 1.20 3.93 3.29 2.56 

6 0.0250 42.00 139.1 0.4 3.19 1.20 4.39 3.67 2.79 
7 0.0300 45.00 149.1 0.5 3.42 1.20 4.61 3.86 2.90 
8 0.0350 49.00 162.3 0.6 3.72 1.20 4.91 4.11 3.05 

9 0.0400 53.00 175.6 0.7 4.02 1.20 5.21 4.36 3.20 
10 0.0450 56.00 185.5 0.8 4.24 1.20 5.43 4.55 3.31 
11 0.0500 61.00 202.1 0.9 4.61 1.20 5.81 4.86 3.50 
12 0.0750 79.00 261.7 1.3 5.95 1.20 7.14 5.98 4.17 

13 0.1000 88.00 291.5 1.8 6.60 1.20 7.79 6.52 4.49 

14 0.1250 93.00 308.1 2.2 6.94 1.20 8.13 6.81 4.67 

15 0.1500 96.00 318.0 2.6 7.13 1.20 8.33 6.97 4.76 

16 0.1750 98.00 324.7 3.1 7.25 1.20 8.44 7.06 4.82 

17 0.2000 100.00 331.3 3.5 7.36 1.20 8.56 7.16 4.88 

18 0.2500 99.00 328.0 4.4 7.22 1.20 8.42 7.04 4.81 

19 0.3000 99.00 328.0 5.3 7.15 1.20 8.35 6.99 4.77 

20 0.3500 98.00 324.7 6.2 7.02 1.20 8.21 6.87 4.70 

21 0.4000 97.00 321.4 7.0 6.88 1.20 8.08 6.76 4.64 

22 0.5000 95.00 314.7 8.8 6.61 1.20 7.81 6.53 4.50 

23 0.6000 93.00 308.1 10.6 6.35 1.20 7.54 6.31 4.37 

24 0.7000 92.00 304.8 12.3 6.15 1.20 7.35 6.15 4.27 

· MACTEC Engineering and Consulting, Inc. 



Def. 
Dlal Load Load Strain 

Devlltor 
Stress 

Minor Prine. 
Stress 

Major Prine. 
Stress 1:3 p Q 

No. In. Dlal lbs. % ksf ksf ksf Ratio ksf ksf 

25 0.8000 91.00 301.S 14.1 5.97 1.20 7.16 5.99 4.18 
26 0.9000 90.00 298.2 15.8 5.78 1.20 6.97 5.84 4.08 
27 1.0000 92.00 304.8 17.6 5.78 1.20 6.98 5.84 4.09 
28 1.2000 93.00 308.1 21.1 5.60 1.20 6.79 5.68 3.99 

Spee men 
Moisture content: Molet soll+tare, gms. 
Moisture content: Dry soll+tare, gms. 160.220 1022.600 
Moisture content: Tare, gms. 50.320 115.200 
Moisture,% 16.6 23.0 17.2 
Moist specimen weight, gms. 1080.9 
Diameter, In. 2.84 2.83 
Area, In.• 6.33 6.28 
Height, In. 5.36 5.34 
Net decrease in height, In. 0.02 
Wet Density, pcf 121.3 129.7 
Dry density, pcf 104.0 105.4 
Void ratio 0.6579 0.6357 
Saturation, % 69.7 100.0 

Load ring constant • 3.313 lbs. per input umt 
Membrane modulus= 0.124105 kN/cm2 

Membrane thickness =0.02 cm 
Cell pressure= 13.90 psi (2.00 ksf) 
Back pressure =0.00 psi (0.00 ksf) 
Strain rate, ln./min. =0.05 
Fail. Stress= 9.40 ksfat reading no. 19 

Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain Stress Stress Stress 1:3 p Q 

No. in. Dial lbs. % ksf ksf ksf Ratio ksf ksf 

0 0.0000 0.00 0.0 0.0 0.00 2.00 2.00 1.00 2.00 
1 0.0010 7.00 23.2 0.0 0.53 2.00 2.53 1.27 2.27 
2 0.0050 17.00 56.3 0.1 1.29 2.00 3.29 1.64 2.65 
3 0.0100 23.00 76.2 0.2 1.74 2.00 3.75 1.87 2.87 
4 0.0150 28.00 92.8 0.3 2.12 2.00 4.12 2.06 3.06 
5 0.0200 34.00 112.6 0.4 2.57 2.00 4.58 2.29 3.29 
6 0.0250 39.00 129.2 0.5 2.95 2.00 4.95 2.47 3.48 
7 0.0300 44.00 145.8 0.6 3.32 2.00 5.33 2.66 3.66 
8 0.0350 48.00 159.0 0.7 3.62 2.00 5.63 2.81 3.81 
9 0.0400 54.00 178.9 0.7 4.07 2.00 6.07 3.03 4.04 

10 0.0450 60.00 198.8 0.8 4.52 2.00 6.52 3.26 4.26 
11 0.0500 64.00 212.0 0.9 4.82 2.00 6.82 3.41 4.41 
12 0.0750 89.00 294.9 1.4 6.67 2.00 8.67 4.33 5.34 
13 0.1000 105.00 347.9 1.9 7.83 2.00 9.83 4.91 5.92 
14 0.1250 116.00 384.3 2.3 8.61 2.00 10.61 5.30 6.31 
15 0.1500 122.00 404.2 2.8 9.01 2.00 11.01 5.50 6.51 
16 0.1750 125.00 414.1 3.3 9.19 2.00 11.19 5.59 6.60 

MACTEC Engineering and Consulting, Inc. 



Def. Devlator Minor Prine. Major Prine. 
Dial Load Load Strain ...... strut Stress 1:3 p Q 

No. Dial lbs. % bf ksf ksf Ratio ksf ksf 

17 0.2000 127.00 420.8 3.7 9.29 '"· 2.00 11.29 5.64 6.65 

18 0.2500 129.00 427.4 4.7 9.34 2.00 11.35 5.67 6.67 

19 0.3000 131.00 434.0 5.6 9.40 2.00 11.40 5.69 6.70 

20 0.3500 131.00 434.0 6.6 9.30 2.00 11.30 5.65 6.65 

21 0.4000 132.00 437.3 7.5 9.28 2.00 11.28 5.64 6.64 

22 0.5000 133.00 440.6 9.4 9.16 2.00 11.16 5.58 6.58 

23 0.6000 134.00 443.9 11.2 9.04 2.00 11.04 5.52 6.52 

24 0.7000 135.00 447.3 13.1 8.91 2.00 10.91 5.45 6.46 

25 0.8000 137.00 453.9 15.0 8.85 2.00 10.85 5.42 6.43 

26 0.9000 138.00 457.2 16.9 8.72 2.00 10.72 5.36 6.36 

27 1.0000 139.00 460.5 18.7 8.58 2.00 10.58 5.29 6.29 

28 1.1000 138.00 457.2 20.6 8.32 2.00 10.33 5.16 6.16 

29 1.2000 137.00 453.9 22.5 8.07 2.00 10.07 5.03 6.04 

.,____________ MACTEC Engineering and Consulting, Inc. ____________. 



      
    
         

LABORATORY TESTING PERFORMED FOR THE PREPARATION OF THE 
EAA SUPPLEMENTAL GEOTECHNICAL SERVICES 

GEOTECHNICAL DATA REPORT – SUPPLEMENT 2, BLACK & VEATCH (2007) 



Nodarse & Associates, Inc. 
Geotcchnic:il, Environmental Consulting & Materials Engineering 

2448 Metrocentre Blvd., West Palm Beach, FL 33407 

Telephone 561.616.0870, Facsimile 561.616,0871 

Black & Veatch Corporation 
1601 Belvedere Road, Suite 3015 
West Palm Beach, Florida 33406 

Attn: Mr. Ray A. Moore, P.E. 

Report Date: 
Project No: 

Sheet: 
Report No.: 

11/16/06 
05-06-0070-101 

IN-PLACE DENSITY TEST REPORT 
EAA Reservoir A-1 WO II 16 
Palm Beach County, Florida 

Test Date: 
Technician: 

11/16/06 
J. Olson 

General Test Location: Test Cell #2 Required Compaction(%): 

Test 
No, 

Test 
Location ' 

(ft.) Depth/ 
' Elevation 

Soil 
' ID 

Wet Density 
I Mcilsture 

(%) ..·. 
Dry 

Density 
Compaction 

(%) 

.· 
Notes (Below) 

I Sand Cone, S.E. Corner, Lift #4 EL+l2.00'/-12" 17 126,3 8.3 116,6 98 

2 Sand Cone, S.E. Corner, Lift #4 EL+l2.00"/-12" 17 135,7 14.1 118,9 100+ 

3 Sand Cone, S,E, Corner, Lift #4 EL+l2.00"/-12" 17 132.9 14.3 116,3 98 

4 Sand Cone, S.E. Corner, Lift #3 EL+9.00'/-12" 15 131.8 13.1 116,5 100+ 

5 Sand Cone, S.E. Corner, Lift #3 EL+9.00'/-12" 15 137.1 13,5 120.8 100+ 

6 Sand Cone, S.E. Corner, Lift #3 EL+9.00'/-12" 15 134,7 13,9 118,3 100+ 

7 Sand Cone, S,E, Corner, Lift #2 EL+6.00'/-12" 13 137,3 14.3 120.1 100+ 

8 Sand Cone, S.E. Corner, Lift #2 EL+6.00'/-12" 13 137,6 12,7 122.1 100+ 

9 Sand Cone, S.E. Corner, Lift #2 EL-1-6,00'/-12" 13 134,9 12.4 120.0 100+ 

10 Sand Cone, S.E. Corner, Lift #1 EL-1-3,00'/-12" 11 132.9 11.1 119.6 100+ 

11 Sand Cone, S.E. Corner, Lift #1 EL+3.00'/-12" 11 133,5 14,6 116.5 100+ 

12 Sand Cone, S.E. Corner, Lift # l EL+3.00'/-12" 11 135.4 13.1 119.7 100+ 

MoistureMDensity Relationship Data· 

Soil ID 
Maximum 

Density 
Opti_mum 

' 

Moisture 
Test Method 

' 

Description 
' 

', ' 

LBR 
'' 

ti 115.9 14.5 ASTM D-698 Tan Coarse Sand with Limcrock and Shell NIA 

13 115.8 14.6 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

15 115.2 15.6 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

17 I 18.8 14,J ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

Notes: I) *Test result below minimum compaction requirement. 
2) **Retest result meets minimum compaction requirement. 

3) Density in pounds per cubic foot (pcf). 

4) Depth oftest referenced from elevation 

5) Test Methods: 

Density: ASTM D2922 Nuclear Gauge 
6) Density/Moisture Standards: 

7) Adjusments: NIA 

Fouad S. Masri, PE 

Florida Registration No. 52706 

95 



Nodarse & Associates, Inc. 
Geotcchnical, Environmental Consulting & Matcrinls Engineering 

2448 Mctrocentre Blvd., West Palm Beach, FL 33407 

Telephone 561.6 I 6.0870, Facsimile 561.616.0871 

Black & Veatch Corporation Report Date: 
160 I Belvedere Road, Suite 3015 Project No: 
West Palm Beach, Florida 33406 Sheet: 

Attn: Mr. Ray A. Moore, P.E. 

IN-PLACE DENSITY TEST REPORT(SAND CONE) TestDatc: 
EAA Reservoir A-1 WO # 16 Technician: 

Palm Beach County, Florida 

11/17/06 
05-06-0070-10 I 
I 

11/17/06 
J. Olson 

General Test Location: Test Cell #2 Required Compaction(%): 95 

Test 
No. 

Test 
Location . .· 

(ft.) Depth/ 
••· __ Elevation 

Soil 
ID 

Wet 
Density 

Moisture 
(%) 

Dry 
. Density 

1 
• Cbmpaciion 

(%)." . 
Notes (Selow) 
. . 

I S.E. Corner, Lift #4 EL+12.00"/-12" 17 123.8 11.4 111.1 94 • 
2 

3 

S.E. Corner, Lift #4 EL+12.00'/-12" 17 124.0 11.6 111.l 94 * 

S.E. Corner, Lift #4 EL+12.00'/-12" 17 118.0 10.9 106.4 90 • 
4 S.E. Corner, Lift #3 EL+9.00'/-12" 15 111.9 I 1.0 100.8 88 • 
5 S.E. Corner, Lift #3 EL+9.00'/-12" 15 110.9 11.8 99.2 86 • 
6 S.E. Corner, Lift #3 EL+9.00'/-12" 15 115.4 11.6 103.4 90 • 
7 S.E. Corner, Lift #2 EL+6.00'/-12" 13 124.3 10.6 112.4 97 

MoistureMDensity Relationship Data: 

Soil JD 
Maximum 

Deosity 
Optimum 
Moisture 

TestMcfhO(I 
. ·. . 

-Dcscdptioi:t 
. .· . . 

LBR 

13 115.8 14.6 ASTM D-698 Tan Coarse Sand with Limcrock and Shell NIA 

15 115.2 15.6 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

17 118.8 14.3 ASTM D-698 Tan Coarse Sand with Limerock and Shell NIA 

Notes: I) *Test result below minimum compaction requirement. 
2) **Retest result meets minimum compaction requirement. 
3) Density in pounds per cubic foot (pc!). 
4) Depth oftest referenced from elevation 

5) Test Methods: 
ASTM D1556 

6) Density/Moisture Standards: 
7) Adjusments: NIA 

Fouad S. Masri, PE 

Florida Registration No. 52706 



Nodarse & Associates, Inc. 
Gcotcchnical, Environmental Consulting & Matel'ials Engineering 

2448 Metroccntre Blvd., West Palm Beach, fL 33407 

Telephone 561.616.0870, Facsimile 561.616.087 I 

Black & Veatch Corporation 
1601 Belvedere Road, Suite 3015 
West Palm Beach, Florida 33406 

Report Date: 
Project No: 

Sheet: 

11/18/06 
05-06-0070-101 

Attn: Mr. Ray A. Moore, P.E. 

IN-PLACE DENSITY TEST REPORT(SAND CONE) 
EAA Reservoir A-1 WO # 16 
Palm Beach County, Florida 

Test Date: 
Technician: 

11/18/06 
J. Olson 

General Test Location: Test Cell #2 Required Compaction(%): 95 

. Test 
No. 

. 
Test 

. . Location 
(ft.) Depth/ 

. Elevation _ 
.Soll 

ID. 
Wet 

D&nslty 
Mols'ture 

(%) 
. Dry 

Density 
Corrij)actlon 

(%) 

. 
NOtes: (BeloW) --

1 S.E. Corner, Lift #2 EL+12.00'/-12" 13 121.3 9.9 110.4 95 

2 S.E. Corner, Lift #2 EL+ 12.00'/-12" 13 119.8 9.7 109.2 94 * 
3 S.E. Corner, Lift #I 

S.E. Corner, Lift #I 

EL+12.00'/-12" 11 123.8 10.4 112.1 97 

4 EL+9.00'/-12" 11 122.9 11.6 110.1 95 

5 S.E. Corner, Lift #1 EL+9.00'/-12" 11 117.1 14.2 102.5 88 * 
6 N.W. Corner, Lift #4 EL+9.00'/-12" 18 121.3 10.0 110.3 94 * 
7 N.W. Corner, Lift #4 EL+6.00'/-12" 18 124.7 10.9 112.4 96 

8 N.W. Corner, Lift #4 EL+6.00'/-12" 18 119.3 10.0 108.5 93 * 

M 't01s ure-Dcnsttv e ahons upRI . 1· Dala: 

Soil ID 
Maximll.m 

Density 
Optimum 
Moisture 

Test Method 
.. . 

. 

. 

. 

,' . 
Ueserip,tion 

.. 

, , , , .· 

LBR 
. 

II I 15.9 14.5 ASTM D-698 Tan Coarse Sand with Limerock and Shell NIA 

13 115.8 14.6 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

18 117.2 14.4 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

Notes: I) *Test result below minimum compaction requirement 
2) **Retest result meets minimum compaction requirement 

3) Density in pounds per cubic foot (pct). 

4) Depth oftest referenced from elevation 

5) Test Methods: 

ASTM D1556 

6) Density/Moisture Standards: 
7) Adjusments: N/A 

Fouad S. Masri, PE 

Florida Registration No. 52706 



Nodarse & Associates, Inc. 
Gcotcchnical, Environmental Consulting & Materials Engincc1·i11g 

2448 Metrocentre Blvd,, West Palm Beach, FL 33407 

Telephone 561.616.0870, Facsimile 561.616.0871 

Black & Veatch Corporation Report Date: 

1601 Belvedere Road, Suite 3015 Project No: 

West Palm Beach, Florida 33406 Sheet: 

Attn: Mr. Ray A. Moore, P.E. 

IN-PLACE DENSITY TEST REPORT(SAND CONE) Test Date: 

EAA Reservoir A-1 WO #16 Technician: 

Palm Beach County, Florida 

11/20/06 
05-06-0070-10 I 
I 

11/20/06 
J. Olson 

General Test Location: Test Cell #2 Required Compaction(%): 95 

lest (ft,) Depth/ . .Soll Wet.· Moisture- - - Dry CompactionTest Notos (Below)
Location Elevation ID Density (%) . • .Density (%),No. . 

1 N.W. Corner, Lift #3 EL+9.00'/-12" 16 113.5 11.8 101.5 88 * 
2 N.W. Corner, Lift #3 EL+9.00'/-12" 16 112.4 12.1 100.3 87 * 
3 N.W. Corner, Lift #3 EL+9.00'/-12" 16 112.6 10.6 101.8 88 * 
4 N.W. Corner, Lift #2 EL+6.00'/-12" 14 126.0 10.0 114.5 100 

5 N. W. Corner, Lift #2 EL+6.00'/-12" 14 125.1 10.2 113.5 99 

6 N.W. Corner, Lift #2 EL+6.00'/-12" 14 117.4 10.8 106.0 92 * 
7 N.W. Corner, Lift# I EL+3.00'/-12" 12 103.7 13.6 91.3 79 * 
8 N.W. Corner, Lift #I EL+3.00'/-12" 12 116.0 10.4 105.1 91 * 
9 N.W. Corner, Lift #I EL+3.00'/-12" 12 132.9 I 1.0 119.7 100+ 

', 

I .M'01sturc-Dcns1ty Re atwns1 • up Data: 

Soil ID 
. 

Maximum 
Density , 

OJ>timum 
Moisture 

,. 

Test Method 
. ... 

Dcscrlptio_u 
. . 

. 

LBR 

12 115.2 14.5 ASTM D-698 Tan Coarse Sand with Limerock and Shell NIA 

14 114.6 14.5 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

16 115.7 15.8 ASTMD-698 Tan Coarse Sand with Limerock and Shell NIA 

Notes: I) *Test result below minimum compaction requirement. 
2) **Retest result meets minimum compaction requirement. 

3) Density in pounds per cubic foot (pcf). 

4) Depth oftest referenced from elevation 

5) Test Methods: 

ASTMDl556 
6) Density/Moisture Standards: 

7) Adjusments: NIA 

Fouad S. Masri, PE 

Florida Registration No. 52706 



Nodarse & Associates, Inc. 
Geotcchnical, Environmental Consulting & Materials Engineering 

2448 Metrocentre Blvd., West Palm Beach, FL 33407 

Telephone 561.6 I 6.0870, Facsimile 561.616.087 I 

Black & V catch CoI'poration 
1601 Belvedere Road, Suite 3015 
West Palm Beach, Florida 33406 

Attn: Mr. Ray A. Moore, P.E. 

Report Date: 
Project No: 

Sheet: 
Report No,: 

11/21/06 
05-06-0070-10 I 

IN-PLACE DENSITY TEST REPORT 
EAA Reservoir A-1 WO #16 
Palm Beach County, Florida 

Test Date: 
Technician: 

11/21/06 
J. Olson 

Gcncrnl Test Location: Test Cell #2 Required Compaction(%): 

TestTest 
No. _LocaUon. . 

1 Sand Cone, N.W. Corner, Lift #4 

2 Sand Cone, N.W. Corner, Lift #4 

3 Sand Cone, N.W. Corner, Lift #4 

4 Sand Cone, N.W. Corner, Lift #3 

5 Sand Cone, N.W. Corner, Lift #3 

6 Sand Cone, N.W. Corner, Lift #3 

7 Sand Cone, N.W. Corner, Lift #2 

8 Sand Cone, N.W. Corner, Lift #2 

9 Sand Cone, N.W. Corner, Lift #2 

10 Sand Cone, N.W. Corner, Lift #1 

11 Sand Cone, N.W. Corner, Lift #1 

12 Sand Cone, N.W. Corner, Lift #1 

(ft.) Depth/ 
Elevatlrin 

EL+l2.00"/-12" 

EL+l2.00'/-12" 

EL+l2.00'/-12" 

EL+9.00'/-l 2" 

EL+9.00'/-12" 

EL+9.00'/-12" 

EL+6.00'/-12" 

EL+6.00'/-12" 

EL+6.00'/-12" 

EL+3.00'/-12" 

EL+3.00'/-12" 

EL+3.00'/-12" 

Soil ·· Moisture Pry .Compaction ·. 

, Wet Density Notes (Below) 
' 

ID ' '(%)_ ' Density (%) ,·-" ' 

18 129.2 11.4 116.0 99 

18 133.1 11.2 119.7 100+ 

18 132.9 11.6 119.1 100+ 

16 134.8 10.7 121.8 100+ 

16 135.4 10.6 122.4 100+ 

16 131.0 11.3 117.7 100+ 

14 131.2 12.3 116.8 100+ 

14 133.3 12.1 118.9 100+ 

14 136.4 14.1 119.5 100+ 

12 131.3 12.7 116.5 100+ 

12 132.0 12.3 117.5 100+ 

12 127.0 15.7 109.8 95 

M 't D 't RI f I'01s ure- CllSHV ea 1011s up Data: 
.. .

Op_timumMaximum 
Test Method · LBRSoil JD Descdption 

.Density Moisture ,' 

NIATan Coarse Sand with Limerock and Shell12 115.2 14.5 ASTM D-698 

Tan Coarse Sand with Limerock and Shell NIA14.5 ASTMD-69814 114.6 

NIAASTM D-698 Tan Coarse Sand with Limerock and Shell 16 115.7 15.8 

Tan Coarse Sand with Limerock and Shell NIA117.2 14.4 ASTMD-69818 

Notes: I) *Test result below minimum compaction requirement. 
2) **Retest result meets minimum compaction requirement. 

3) Density in pounds per cubic foot (pct). 

4) Depth oftest referenced from elevation 

5) Test Methods: 

Density: ASTM D2922 Nuclear Gauge 
6) Density/Moisture Standards: 

7) Adjusments: NIA 

Fouad S. Masri, PE 

Florida Registration No. 52706 

95 



TESTED FOR: Nodarse and Associates PROJECT NAME: E A A Reservoir 
West Palm Beach, Florida 

SAMPLE# Proctor# 14 Lab 2308 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 2B 
SOIL DESCRIPTION: Tan Coarse Sand W/Limerock & Shell 

WT SOIL+ CYLINDER lbt.l 23.10 23.60 24.27 24.28 
WTCYLJNO!;;R lbs 14.59 14.59 14.59 14.59 
INT Wl::l SOIL lbr. U.61 9.01 9.68 S.69 
VVF..I DF.NS!TY pd 113.47 120:!3 129.07 129.?.0 
DRYDENSiTY pcf 103.4 107.5 113.Ei 111.7 

TARE NUMBER 7A 3A 3M 4A 
WF..T SOil. + C/\N gm 696.50 696.30 693.80 697.10 
ORY SOIL+ GAN gm 644.50 634.40 623.80 617.00 
WATER WEiGHT gm 52.00 61.90 70.00 60.10 

T/1,RE WT (JHJ 108.80 109,60 110.30 107.10 
WF..!GHT ORY SOIL gm ~i3(t70 514.80 513.50 509,90 

MO!STU!~E % 97 ·1·1.8 13,6 '15.7 
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MOISTURE CONTENT(%) 

TEST RESULTS AASHTO Spec Report 
OPT MOISTURE: 14.6 15 

MAX DENSITY: 114.6 115 
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TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 14 Lab 2308 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift· 2B 
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No . . Sample Location Classification -200 

3 Test Cell 2 S.E. Lift 2B SM 22.5 
#2308 

~ 
~ 
~ 

~ 
~ 
m 
~ 
w z 
C: 
~ z 
w 
u 
~ 
w 
~ 

,oo 

" 

" 

;o 

'° 

"' 

" 

" 

,0 

" 

' 1000 

-Cobbles 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

' ,,; i ,.,,4 ,,,. .,...~ 4· ,§ ,,._,{, ;, ~,., # ~<::, tP »?<::,$ ~~&- ~~~<::, 4<::,• -
! 
I 
! 
! 

~ 

• ~ 
~ 

't-,._ ~ 

~ 
........ ~ 

m 
~ w 
~ 
~ 
~ r- 0 
u EJ
~• z 
w 
u ' ~ 
w 
~ 

I'm, 
'\ 

~ 

0.01 0.001'" " ' '·' 
GRAIN SIZE in millimeters 

-CoarseGravel -FineGravel -Coarse~Med,um S,,nd -Fine Sand -Silt or Clay 

Project name: EAA Reservoir
Grain-size Distribution Analysis 

Date: I 12/18/2006 N&A Project No. I 05-06-0070-101 
w% LL PL Pl I Figure No.17 

5 - - -

l.tLDARSE
s A s s 0 C X A T E s, X N C _ 



TESTED FOR: Nodarse and Associates PROJECT NAME: EA A Reservoir 
West Palm Beach, Florida 

SAMPLE # Proctor# 13 Lab 2307 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W!Limerock & Shell 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 2A 
SOIL DESCRIPTION: Tan Coarse Sand W!Limerock & Shell 

WT SOil + CYLINDER 
WT CY'LINDf.R. 
INTWE'f SOIL 

WF..T DF.NSiTY 
DRY DENSiTY 

TARE NUMBER 
WF..T SOil. + CAN 

ORY SOIL .{. CAN 
WATER WEIGHT 

TARE WT 

l/1/f:IGHT DRY SOIL 

MO!STURE 

lbs 
tbs 
lb~ 

pcf 
pcf 

gm 
gm 

gm 

grn 
gm 

% 

23.17 
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TEST RESULTS AASHTO Spec Report 

OPT MOISTURE: 1~6 15 

MAX DENSITY: 116.8 116 



TESTED FOR: Nodarse and Associates PROJECT: EA A ReseNoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 13 Lab 2307 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 2A 
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No. Sample Location Classification -200 w% LL PL Pl I Figure No.19 
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TESTED FOR: Nodarse and Associates PROJECT NAME: EA A Reservoir 
West Palm Beach, Florida 

SAMPLE # Proctor# 11 Lab 2305 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell 

TEST METHOD: D-698 
DATE TESTED: December 18, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift-1A 
SOIL DESCRIPTION: Tan Coarse Sand W/Limerock & Shell 

WT SO!l + CYLINDER 
WTGYUNOl:R. 
\NT Wf:1 SOll. 

Wf..T DENS!TY 

DRY DENSITY 

TARE NUMBER 

WET SO!!. + CAN 
DRY SOIL + CAN 

WATER WE!GHT 

TARE \NT 
WF..IGHT DRY SOil. 

MOiSTUR~ 

lbs 
lbs 
lbr: 

pd' 
pcf 

gm 

gm 

gm 

gm 
gm 

% 
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TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 
West Palm Beach, Florida PROJECT: NO 05-06-0070-101 

MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE # Proctor# 11 Lab 2305 

DATE TESTED: December 18, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift -1A 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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TESTED FOR: Nodarse and Associates PROJECT NAME: EA A Reservoir 
West Palm Beach, Florida 

SAMPLE# Proctor# 12 Lab 2306 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell 

TEST METHOD: D-698 

DATE TESTED: December 18, 2006 

SAMPLE LOCATION; Test Cell 2 S.E. Corner Lift - 1 B 
SOIL DESCRIPTION; Tan Coarse Sand W/Limerock & Shell 

WT SO:l + CYLINDER lb~ 23.43 23.90 24.42 24.46 
WTCYLINOER. lt~:1 14.59 14.59 14.59 14.59 
WTWr.TSOll. lbs $.84 9.31 9.83 9.8i' 

WF..T DF.NS!TY pc;f 117.87 124.13 "131,07 131.50 
DRY DENSiTY pd 107.6 111.1 115.0 113.6 

TARE NUMBER 113 9A 3B 3F 
WF..T $0!1. + Cfo.N gm 751.60 698.40 696,60 695.00 
DRY BOIL+ CAN gm 699,50 636.40 624.70 615.00 
\NATER WEiGHT gm 52.10 62.00 71.90 60.00 

T/1,REWT gm 152.10 109,00 110.00 109.20 
WEIGHT DRY f:101!. gm ~i47.40 5?.7.40 514.70 505.80 

MO!STURE %, 9.5 1·1.8 14.0 ·15.U 
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TEST RESULTS AASHTO Spec Report 

OPT MOISTURE: 1~5 15 

MAX DENSITY: 115,2 115 



TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE # Proctor# 12 Lab 2306 

DATE TESTED: December 18, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift· 1B 
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U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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TESTED FOR: Nodarse and Associates PROJECT NAME: E A A Reservoir 
West Palm Beach, Florida 

SAMPLE# Proctor# 18 Lab 2312 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerocl< & Sheff 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 4B 
SOIL DESCRIPTION: Tan Coarse Sand W/Limerocl< & Sheff 

wr SOiL + CYLINDER lbs 23.22 23.89 24.52 24.56 
WT CYLINDt=iR lbs 14.59 14,59 14.59 14.59 
WT WEI SOIL. lbr: H.63 9.30 9.93 9.97 

WET DF.NS!TY pd 115.07 124.00 n2.40 132.93 

DRY DEMSiTY pcf 104.7 111.0 11B.5 115.0 

TARE NUMBER 3A 3M 7A 4A 
WF..T SOil. ·!· Cfa.N gm 694.00 695.70 696.10 698.20 

DRY SOIL,;- CAN gm 641.20 634.30 625.70 618.60 
WP..TER WE!GHT gm 52.80 61.40 70.40 79.60 

TARE WT grn 109.60 110.30 108.80 107.10 
Wf:IGHT DRY $OIL gin 531.60 524.00 516.90 ~511.50 

l'vlOiSTURE 'H, 9.9 ·1·1.7 1".:1.6 '15.6 
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OPT MOISTURE: 1~4 14 

MAX DENSITY: 117.2 117 



TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 18 Lab 2312 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: 
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TESTED FOR: Nodarse and Associates PROJECT NAME: EA A Reservoir 
West Palm Beach, Florida 

SAMPLE II Proctor# 16 Lab 231 a PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 3B 
SOIL DESCRIPTION: Tan Coarse Sand W/Limerock & Shell 

WT $O!l + CYLINDER lbs 23.63 24.29 24.64 24.55 
wr CYLINOf;H lbs 14.59 14.59 14.59 14.59 
WIWE'f SOIL 1hr, 9.04 9.'10 10.05 9.96 

WET DF.NS!TY pd 1::!0.53 1W.33 1:14.00 132.80 

DRY DENS!TY pcf 107.8 113.5 115.7 112.7 

TARE NUMBER 2A SA 3C 12A 
WF..T SO!I. + CAN grn 695.70 698,00 696,80 694.50 
DRY SOIL + CAN gm 633,70 626.10 616.60 605,53 

WATER WE!GHT gm 62.00 71.90 80.20 88.97 
TARE WT grn 110.20 109.10 109.80 107.20 

WP..IGHI ORY SOIL gm 5?.3.50 517.00 50$.80 498.33 
MOi.STURE %i ·1 ·1.u '139 15.U l'l.9 
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TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 16 Lab 2310 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 3B 
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TESTED FOR: Nodarse and Associates PROJECT NAME: E A A Reservoir 
West Palm Beach, Florida 

SAMPLE# Proctor# 17 Lab2311 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shelf 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 4A 
SOIL DESCRIPTION: Tan Coarse Sand W!Limerock & Shell 

\,VT SO!l + CYUNDER lbs 23.12 23.87 24.47 24.50 
WT CY'LINOER. It,:: 14.59 14.59 14.59 14.59 
INT WET SOIL lbs /J.63 9.28 9.B8 9,9'! 

WF..T DflJSiTY pcf 113.73 17.3,73 131.73 13?..-!3 
DRY DENS!TY pcf 104.1 110.-6 116.5 ': 14:l 

TARE NUMBE.R 11A 3G 17A 15A 
WF..T SOH. + CAN gm 694.70 697.50 697.80 695.00 
DRY SOIL+ CAN gm 645.20 636.00 629.80 615.00 
WP..TER WEiGHT gm 49.50 61.50 68.00 60.00 

TARE WT gm 108.90 109.10 109.00 108.70 
WF..IGHT DRY SOI!. gm ~i.36,30 5:?.6.90 52.0.30 506.30 

MO!STURE % 92 'l'l.i' 13.·1 •i5.U 

MOISTURE CONTENT (%) 

TEST RESULTS AASHTO Spec Report 

OPT MOISTURE: 14.3 14 

MAX DENSITY: 118.8 119 
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TESTED FOR: Nodarse and Associates PROJECT: EA A Reservoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 17 Lab 2311 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift· 4A 
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MOISTURE CONTENT (%) 

OPT MOISTURE: 14.3 MAX DENSITY: 118.8 



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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Grain-size Distribution Analysis 
Project name: EAA Reservoir 

Date: 12/18/2006 N&A Project No. I 05-06-0070-101 

No. Sample Location Classification -200 w% LL PL Pl Figure No.le 
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TESTED FOR: Nodarse and Associates PROJECT NAME: EA A Reservoir 
West Palm Beach, Florida 

SAMPLE # Proctor# 15 Lab 2309 PROJECT NO: 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limeroci< & Shell 

TEST METHOD: D-698 
DATE TESTED: December 19, 2006 

SAMPLE LOCATION: Test Cell 2 S.E. Corner Lift - 3A 
SOIL DESCRIPTION: Tan Coarse Sand W/Limerocl< & Shell 

WT SOil + CYLINDER lbs 23.66 24.33 24.60 24.52 
WT CY'LINDEf-~ lbs 14.59 14.59 14.59 14.59 
WTWE'f SOIL lbr: 8.t)'i' 9.74 10.01 9.93 

Wf..T DF..NSiTY pct 1?.0.93 1W.87 133.47 132.40 

DRY DENS!n~ pd 108.2 113:.9 115.2 112.4 
TARE NUMBER 3A 3M 7A 4A 

WF..T SO!!. + CAN gm 696.80 693.60 695.60 694.60 
ORY SOIL + CAN gm 635.00 621.80 615.50 605.80 
WATER WE.:!GHT gm 61.ao 71.60 80.10 86.80 

TARE WT gm 109.60 110.30 108.80 107.10 

WF..IGHT ORY SOI!. gtn ti?.5.40 511.50 506.70 •198.i'O 
MOiSTUl~l:: % ·1·1.8 '14.0 15.U ·17.H 
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MOISTURE CONTENT(%) 

TEST RESULTS AASHTO Spec Report 

OPT MOISTURE: 15.6 16 

MAX DENSITY: 115.2 115 



TESTED FOR: Nodarse and Associates PROJECT: EA A ReseNoir 

West Palm Beach, Florida PROJECT: NO 05-06-0070-101 
MATERIAL Tan Coarse Sand W/Limerock & Shell SAMPLE# Proctor# 15 Lab 2309 

DATE TESTED: December 19, 2006 TEST METHOD: D-698 

SAMPLE LOCATION: Test Cell 2 s.E. Corner Lift- 3A 
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No. Sample Location Classification 
7 Test Cell 3 Lift #3A SM 

U.S. STANDARD SlEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: EAA Reservoir 
Project Number: 05-06-0070 

Sample Data 

Source: 
Sample No.: 1 
Elev. or Depth: 22.5-24.0' Sample Length (in./cm.):
Location: CP06-EAARS-CB-0462 
Description:
Date: PL: LL: PI: 
USCS Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical Analysis Data

 Initial 
Dry sample and tare= 266.30 
Tare = 0.00 
Dry sample weight = 266.30 
Tare for cumulative weight retained= .00
 Sieve Cumul. Wt. Percent

 retained finer 
1/2 inch
3/8 inch
# 4 

0.00 
2.75 
8.60 

100.0
99.0
96.8

 # 10 14.00 94.7 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#10 based upon complete sample= 94.7 
Weight of hydrometer sample: 60.0 
Hygroscopic moisture correction:
Moist weight & tare = 38.50
 Dry weight & tare = 38.50
 Tare = 28.30
 Hygroscopic moisture= 0.0 % 
Calculated biased weight= 63.36 
Table of composite correction values:
Temp, deg C:  21.7 22.2 22.8 23.3 24.4
 Comp. corr: -6.5 -6.4 -6.3 -6.2 -6.0 

Meniscus correction only= 0.0 
Specific gravity of solids= 2.69 
Specific gravity correction factor= 0.991 
Hydrometer type: 152H
 Effective depth L= 16.294964 - 0.164 x Rm

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer

 2.00 23.3 8.0 1.8 0.0130 8.0 15.0 0.0354 2.8
 5.00 23.3 7.0 0.8 0.0130 7.0 15.1 0.0225 1.3
 15.00 23.3 7.0 0.8 0.0130 7.0 15.1 0.0130 1.3
 30.00 23.3 6.0 -0.2 0.0130 6.0 15.3 0.0093 0.0
 60.00 23.3 6.0 -0.2 0.0130 6.0 15.3 0.0065 0.0
 250.00 23.9 5.0 -1.1 0.0129 5.0 15.5 0.0032 0.0

 Nodarse & Associates, Inc. 



          

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer
 1440.00 23.3 5.0 -1.2 0.0130 5.0 15.5 0.0013 0.0 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 3.2 (% coarse = % fine = 3.2)
% SAND = 82.8 (% coarse = 2.1 % medium = 32.1 % fine = 48.6)
% FINES = 14.0 

D85= 1.02  D60= 0.39  D50= 0.28 
D30= 0.14  D15= 0.08  D10= 0.06 
Cc= 0.846  Cu= 6.3362

 Nodarse & Associates, Inc. 



Particle Size Distribution Report
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GRAIN SIZE - mm 

(X=NO)PERCENTFINERSIZE 
PASS?SPEC.*PERCENTSIEVE 

Remarks 

Classification 

Coefficients 

Atterberg Limits 

Material Description 

AASHTO=USCS= 

Cc =Cu = 
D10=D15=D30= 
D50=D60=D85= 

PI=LL=PL= 

% COBBLES 
% GRAVEL 

CRS. FINE 
% SAND 

CRS. MEDIUM FINE 
% FINES 

SILT CLAY 
0.0 0.0 3.2 2.1 32.1 48.6 14.0 0.0 

0.856.34 
0.06130.07860.142 
0.2790.3881.02 

100.0 
99.0 
96.8 
94.7 

1/2 in.
3/8 in.

#4 
#10 

* (no specification provided) 

Sample No.: 1 Source of Sample: Date: 
Location: CP06-EAARS-CB-0462 Elev./Depth: 22.5-24.0' 

Client:Nodarse & Associates, Inc. Project: EAA Reservoir 

Winter Park, FL Project No: 05-06-0070 Plate 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: EAA Reservoir 
Project Number: 05-06-0070 

Sample Data 

Source: 
Sample No.: 2 
Elev. or Depth: 24.0-25.5' Sample Length (in./cm.):
Location: CP06-EAARS-CB-0462 
Description:
Date: PL: LL: PI: 
USCS Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical Analysis Data

 Initial 
Dry sample and tare= 301.85 
Tare = 0.00 
Dry sample weight = 301.85 
Tare for cumulative weight retained= .00
 Sieve Cumul. Wt. Percent

 retained finer 
3/4 inch
1/2 inch
3/8 inch
# 4 

0.00 
5.20 
9.24 
14.90 

100.0
98.3
96.9
95.1

 # 10 18.94 93.7 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#10 based upon complete sample= 93.7 
Weight of hydrometer sample: 60.0 
Hygroscopic moisture correction:
Moist weight & tare = 38.20
 Dry weight & tare = 38.16
 Tare = 28.30
 Hygroscopic moisture= 0.4 % 
Calculated biased weight= 63.78 
Table of composite correction values:
Temp, deg C:  21.7 22.2 23.9 23.3 24.4
 Comp. corr: -6.5 -6.4 -6.1 -6.2 -6.0 

Meniscus correction only= 0.0 
Specific gravity of solids= 2.72 
Specific gravity correction factor= 0.985 
Hydrometer type: 152H
 Effective depth L= 16.294964 - 0.164 x Rm

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer

 2.00 23.3 36.0 29.8 0.0128 36.0 10.4 0.0293 46.0
 5.00 23.3 33.0 26.8 0.0128 33.0 10.9 0.0189 41.4
 15.00 23.9 31.5 25.4 0.0127 31.5 11.1 0.0110 39.2
 30.00 23.9 30.0 23.9 0.0127 30.0 11.4 0.0078 36.9
 60.00 23.9 27.5 21.4 0.0127 27.5 11.8 0.0056 33.0

 Nodarse & Associates, Inc. 



          

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer
 250.00 24.4 24.0 18.0 0.0127 24.0 12.4 0.0028 27.6
 1440.00 23.9 21.0 14.9 0.0127 21.0 12.9 0.0012 23.0 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 4.9 (% coarse = % fine = 4.9)
% SAND = 36.4 (% coarse = 1.4 % medium = 12.0 % fine = 23.0)
% SILT = 27.0 % CLAY = 31.7 

D85= 0.58  D60= 0.08  D50= 0.04 
D30= 0.00

 Nodarse & Associates, Inc. 



Particle Size Distribution Report
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GRAIN SIZE - mm 

(X=NO)PERCENTFINERSIZE 
PASS?SPEC.*PERCENTSIEVE 

Remarks 

Classification 

Coefficients 

Atterberg Limits 

Material Description 

AASHTO=USCS= 

Cc =Cu = 
D10=D15=D30= 
D50=D60=D85= 

PI=LL=PL= 

% COBBLES 
% GRAVEL 

CRS. FINE 
% SAND 

CRS. MEDIUM FINE 
% FINES 

SILT CLAY 
0.0 0.0 4.9 1.4 12.0 23.0 27.0 31.7 

0.0041 
0.03980.08240.580 

100.0 
98.3 
96.9 
95.1 
93.7 

3/4 in.
1/2 in.
3/8 in.

#4 
#10 

* (no specification provided) 

Sample No.: 2 Source of Sample: Date: 
Location: CP06-EAARS-CB-0462 Elev./Depth: 24.0-25.5' 

Client:Nodarse & Associates, Inc. Project: EAA Reservoir 

Winter Park, FL Project No: 05-06-0070 Plate 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: EAA Reservoir 
Project Number: 05-06-0070 

Sample Data 

Source: 
Sample No.: 3 
Elev. or Depth: 16.5-18.0' Sample Length (in./cm.):
Location: CP06-EAARS-CB-0463 
Description:
Date: PL: LL: PI: 
USCS Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical Analysis Data

 Initial 
Dry sample and tare= 274.70 
Tare = 0.00 
Dry sample weight = 274.70 
Tare for cumulative weight retained= .00
 Sieve Cumul. Wt. Percent

 retained finer 
1/2 inch
3/8 inch
# 4 

0.00 
4.35 
30.50 

100.0
98.4
88.9

 # 10 84.12 69.4 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#10 based upon complete sample= 69.4 
Weight of hydrometer sample: 60.0 
Hygroscopic moisture correction:
Moist weight & tare = 38.10
 Dry weight & tare = 37.93
 Tare = 28.30
 Hygroscopic moisture= 1.8 % 
Calculated biased weight= 84.96 
Table of composite correction values:
Temp, deg C:  21.7 22.2 23.9 23.3 24.4
 Comp. corr: -6.5 -6.4 -6.1 -6.2 -6.0 

Meniscus correction only= 0.0 
Specific gravity of solids= 3.06 
Specific gravity correction factor= 0.925 
Hydrometer type: 152H
 Effective depth L= 16.294964 - 0.164 x Rm

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer

 2.00 24.4 37.0 31.0 0.0116 37.0 10.2 0.0262 33.6
 5.00 24.4 34.0 28.0 0.0116 34.0 10.7 0.0170 30.4
 15.00 24.4 31.0 25.0 0.0116 31.0 11.2 0.0100 27.1
 30.00 24.4 28.0 22.0 0.0116 28.0 11.7 0.0072 23.8
 60.00 24.4 26.0 20.0 0.0116 26.0 12.0 0.0052 21.7
 250.00 24.4 24.0 18.0 0.0116 24.0 12.4 0.0026 19.5

 Nodarse & Associates, Inc. 



          

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer
 1440.00 23.9 22.0 15.9 0.0116 22.0 12.7 0.0011 17.3 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 11.1 (% coarse = % fine = 11.1)
% SAND = 49.7 (% coarse = 19.5 % medium = 21.6 % fine = 8.6)
% SILT = 17.6 % CLAY = 21.6 

D85= 3.94  D60= 1.21  D50= 0.55 
D30= 0.02

 Nodarse & Associates, Inc. 



Particle Size Distribution Report
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GRAIN SIZE - mm 

(X=NO)PERCENTFINERSIZE 
PASS?SPEC.*PERCENTSIEVE 

Remarks 

Classification 

Coefficients 

Atterberg Limits 

Material Description 

AASHTO=USCS= 

Cc =Cu = 
D10=D15=D30= 
D50=D60=D85= 

PI=LL=PL= 

% COBBLES 
% GRAVEL 

CRS. FINE 
% SAND 

CRS. MEDIUM FINE 
% FINES 

SILT CLAY 
0.0 0.0 11.1 19.5 21.6 8.6 17.6 21.6 

0.0158 
0.5451.213.94 

100.0 
98.4 
88.9 
69.4 

1/2 in.
3/8 in.

#4 
#10 

* (no specification provided) 

Sample No.: 3 Source of Sample: Date: 
Location: CP06-EAARS-CB-0463 Elev./Depth: 16.5-18.0' 

Client:Nodarse & Associates, Inc. Project: EAA Reservoir 

Winter Park, FL Project No: 05-06-0070 Plate 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: 
Project: EAA Reservoir 
Project Number: 05-06-0070 

Sample Data 

Source: 
Sample No.: 4 
Elev. or Depth: 13.5-15.0' Sample Length (in./cm.):
Location: CP06-EAARS-CB-0463 
Description:
Date: PL: LL: PI: 
USCS Classification: AASHTO Classification: 
Testing Remarks: 

Mechanical Analysis Data

 Initial 
Dry sample and tare= 197.50 
Tare = 0.00 
Dry sample weight = 197.50 
Tare for cumulative weight retained= .00
 Sieve Cumul. Wt. Percent

 retained finer 
3/4 inch
1/2 inch
3/8 inch
# 4 

0.00 
9.12 
11.35 
24.70 

100.0
95.4
94.3
87.5

 # 10 55.12 72.1 

Hydrometer Analysis Data 

Separation sieve is #10 
Percent -#10 based upon complete sample= 72.1 
Weight of hydrometer sample: 38.0 
Hygroscopic moisture correction:
Moist weight & tare = 39.00
 Dry weight & tare = 38.87
 Tare = 28.30
 Hygroscopic moisture= 1.2 % 
Calculated biased weight= 52.06 
Table of composite correction values:
Temp, deg C:  21.7 22.2 23.9 23.3 25.6
 Comp. corr: -6.5 -6.4 -6.1 -6.2 -5.8 

Meniscus correction only= 0.0 
Specific gravity of solids= 2.14 
Specific gravity correction factor= 1.169 
Hydrometer type: 152H
 Effective depth L= 16.294964 - 0.164 x Rm

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer

 2.00 25.6 5.0 -0.8 0.0153 5.0 15.5 0.0427 0.0
 5.00 25.6 5.0 -0.8 0.0153 5.0 15.5 0.0270 0.0
 15.00 25.6 5.0 -0.8 0.0153 5.0 15.5 0.0156 0.0
 30.00 25.6 5.0 -0.8 0.0153 5.0 15.5 0.0110 0.0
 60.00 25.6 4.0 -1.8 0.0153 4.0 15.6 0.0078 0.0

 Nodarse & Associates, Inc. 



          

 Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
 time, min deg C reading reading depth mm finer
 250.00 25.6 4.0 -1.8 0.0153 4.0 15.6 0.0038 0.0
 1440.00 25.6 3.0 -2.8 0.0153 3.0 15.8 0.0016 0.0 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 12.5 (% coarse = % fine = 12.5)
% SAND = 83.9 (% coarse = 15.4 % medium = 36.4 % fine = 32.1)
% FINES = 3.6 

D85= 4.02  D60= 1.16  D50= 0.77 
D30= 0.33  D15= 0.16  D10= 0.12 
Cc= 0.7831  Cu= 9.5563

 Nodarse & Associates, Inc. 



Particle Size Distribution Report
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GRAIN SIZE - mm 

(X=NO)PERCENTFINERSIZE 
PASS?SPEC.*PERCENTSIEVE 

Remarks 

Classification 

Coefficients 

Atterberg Limits 

Material Description 

AASHTO=USCS= 

Cc =Cu = 
D10=D15=D30= 
D50=D60=D85= 

PI=LL=PL= 

% COBBLES 
% GRAVEL 

CRS. FINE 
% SAND 

CRS. MEDIUM FINE 
% FINES 

SILT CLAY 
0.0 0.0 12.5 15.4 36.4 32.1 3.6 0.0 

0.789.56 
0.1220.1630.333 
0.7681.164.02 

100.0 
95.4 
94.3 
87.5 
72.1 

3/4 in.
1/2 in.
3/8 in.

#4 
#10 

* (no specification provided) 

Sample No.: 4 Source of Sample: Date: 
Location: CP06-EAARS-CB-0463 Elev./Depth: 13.5-15.0' 

Client:Nodarse & Associates, Inc. Project: EAA Reservoir 

Winter Park, FL Project No: 05-06-0070 Plate 



CONSOLIDATION TEST REPORT 
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220 100 200 500 1000 2000 
Applied Pressure - psi 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ca No. 

Load Cv Ca No. Load Cv Ca(psi) (ft.2/day) (psf) (ft.2/day) (psi) (ft.2/day) 
1 125 0.18 0.008 
2 250 0.02 
3 500 0.03 • 
4 1500 0.00 0.258 
5 4000 0.07 .0.010 

Natural Dry Dens. LL Pl Sp. Overburden Pc Cc Cr Swell Press. Heave 
Sat. Moist. (pcf) Gr. (psf) (psf) (psi) % 

ea 

2.69 1563 3.56 0.644 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black and Veatch Remarks: 
Project: EAA Compacted to 96% 

Source: Test Cell 2 - SE Corner Sample No.: 1 

Nodarse & Associates, Inc. 

Winter Park, FL Plate 
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Applied Pressure - psf 
2000 

No. 

1 
2 
3 
4 
5 
6 

Load 
(psf) 

125 
250 
500 
1000 
2000 
4000 

Cv 
(ft.2/day) 

0.05 
0,14 
0,21 
0,04 
0.02 
0.01 

Coefficients of Consolidation and Seconda"' Consolidation 

0.001 
0.001 
0.007 
0,000 
0,000 
0,000 

Load Cv LoadNo 2 Ca No 
· (psf) (ft. /day) · (psf) 

Cv 
(ft.2/day) 

1----'-Nc:ac;tu"-r-"al'---+- Dry Dens, 
Sat. Moist. (pcf) 

LL Pl Sp, 
Gr. 

Overburden 
(psf) 

Pc 
(psf) 

Swell Press. 
(psf) 

Heave 
% 

Project No. 

Project: EAA 

2.69 

MATERIAL DESCRIPTION 

Client: Black and Veatch 

Source: Test Cell 2 - SE Corner Sample No.: 2 

Nodarse & Associates, Inc. 

Winter Park, FL 

745 0,64 0.443 

uses AASHTO 

Remarks: 

Compacted to 96% 

Plate 
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Applied Pressure - psi 

Coefficients of Consolidation and Secondarv Consolidation 

LL 

Load Cy C Load 
Ca No. (psi) (tt.2/day) a No. (psf) 

Cy 
(tt.2/day) 

0.021 
0.000 
0.025 
0.055 
0.029 

Pl Sp. 
Gr. 

2.69 

Overburden 
(psi) 

Pc 
(psi) 

849 0.69 

Cr Swell Press. 
(psf) 

Heave 
% 

0.389 

MATERIAL DESCRIPTION uses AASHTO 

Project No. 

Project: EAA 

Client: Black and Veatch 

Source: Test Cell 2 - SE Corner Sample No.: 3 

Nodarse & Associates, Inc. 

Winter Park, FL 

Remarks: 

Compacted to 94% 

Plate 
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Applied Pressure • psf 

Coefficients of Consolidation and Secondarv Consolidation 

No, Load Cv Ca. No. Load Cv Ca No. Load Cv Ccx(psf) (ft.2/day) (psf) (ft.2/day) (psf) (ft,2/day) 
I 125 0.05 0,004 
2 250 0.10 0,000 
3 500 0.10 
4 1000 0.04 0.043 
5 2000 0.01 0,000 
6 4000 0.00 0.000 

Natural Dry Dens. LL Pl Sp. Overburden Pc Cc c, Swell Press. Heave 
Sat. Moist. (pcf) Gr. (psf) (psf) (psf) % 80 

2,69 1011 0.81 0.496 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black atid Vcntch Remarks: 
Project: EJ\A Compncled to 94% 

Source: Test Cell 2 - SE Corner Sample No.: 4 

Nodarse & Associates, Inc. 

Winter Park, FL Plate-· .~... 
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' I i64 100 200 500 1000 2000 
Applied Pressure - psi 

Coefficients of Consolidation and Secondarv Consolidation 

No. Load Cv Ca No. 
Load Cv Ca No. 

Load Cv Ca(psi) (ft.2/day) (psi) (ft.2/day) (psi) (ft.2/day) 

I 125 0.42 0.003 
2 250 0.19 0.009 
3 500 0.60 
4 1000 0.06 0.008 
5 2000 0.05 
6 4000 0.14 0.017 

Natural Dry Dens. LL Pl Sp. Overburden Pc Cc Cr Swell Press. Heave 
Sat. 7 Moist. (pcf) Gr. (psf) (psf) (psf) % 

So 

I 498 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black and Veatch Remarks: 

Project: EAA Compacted at 92% 

Source: Test Cell 2 - SE Corner Sample No.: I at 92% 

Nodarse & Associates, Inc. 

Winter Park, FL Plate 
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BO 100 200 500 1000 2000 
Applied Pressure - psi 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ca No. 

Load Cv Ca No. 
Load Cv Ca 

(psi) (tt.2/day) (psf) (ft.2/day) (psi) (ft.2/day) 

1 125 0.10 0.005 
2 250 0.11 
3 500 0.05 0.012 
4 1000 0.06 
5 2000 0.01 0.040 
6 4000 0,04 

Natural Dry Dens. Sp. Overburden Pc Cc Cr Swell Press. Heave
LL Pl ea 

Sat. I Moist. (pcf) Gr. (psf) (psi) (psi) % 

I 510 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black and Veatch Remarks: 

Project: EAA Compacted at 92% 

Source: Test Cell 2 - SE Corner Sample No.: 2 at 92% 

Nodarse & Associates, Inc. 

Winter Park, FL Plate 
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Applied Pressure - psf 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ca No. 

Load Cv Ca No. 
Load Cv Ca

(psi) (ft.2/day) (psf) (ft.2/day) (psf) (ft.2/day) 

1 125 0.26 0.000 
2 250 0.04 0.011 
3 500 0.09 0.020 
4 IOOO 0.12 0.023 
5 2000 0.07 0.028 
6 4000 0.01 0.037 

Natural Dry Dens. Sp. Overburden Pc Cc Cr 
Swell Press. Heave 

Sat. I Moist. (pcf) 
LL Pl 

Gr. (psf) (psf) (psf) % 
So 

I 698 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black and Veatch Remarks: 

Project: EAA Compacted to 90% 

Source: Test Cell 2 - SE Corner Sample No.: 1 at 90% 

Nodarse & Associates, Inc. 

Winter Park, FL Plate 
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Applied Pressure - psi 

Coefficients of Consolidation and Secondarv Consolidation 

No. 
Load Cv Ca No. 

Load Cv Ca No. 
Load Cv Ca(psi) (ft.2/day) (psi) (ft.2/day) (psi) (ft.2/day) 

1 125 0.10 
2 250 0.15 0,005 
3 500 0.08 0.001 
4 1000 0.36 0.011 
5 2000 0,04 0.020 
6 4000 0.22 0.014 

Natural Dry Dens. 
LL 

Sp. Overburden Pc Cc Cr 
Swell Press. Heave 
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Pl 
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I 912 

MATERIAL DESCRIPTION uses AASHTO 

Project No. Client: Black and Veatch Remarks: 
Project: EAA Compacted to 90% 

Source: Test Cell 2 - SE Corner Sample No.: 2 at 90% 

Nodarse & Associates, Inc. 

Winter Park, FL Plate 



 

 
 

 

 

 

 

    
 

 
 

 

 
  

 
 

 
 

 

  
 
 
 

 
 
 
 
 

Results of Constant Head Permeability Tests 

Project No: 05-06-0070-101 
Project Name: EAA Reservoir A-1 

Description of material: Tan silty sand with limestone fragments 

Area of Sample: 12.56 sq.inch 

Height of Sample:  4.58 inches 

Sample Preparation: All the samples were remolded in accordance to ASTM D-698 at  
the required relative compaction.  

Table 1: Summary Table 

Permeability 
Test No. 

Compaction 
Percentage (%) 

Hydraulic 
Gradient 

Coefficient of Hydraulic Conductivity 
cm/sec in/sec 

Perm # 1 95 10 1.86 E-04 7.32 E-05 
Perm # 2 95 10 1.43 E-04 5.63 E-05 
Perm # 3 95 10 1.30 E-05 0.51 E-05 
Perm # 4 92 10 1.37 E-04 5.39 E-05 
Perm # 5 92 10 5.20 E-05 2.05 E-05 
Perm # 6 92 10 4.70 E-04 18.5 E-05 

Note: Three trials were performed for each permeability tests. The average of the three trials is presented 
in the table above.  

The permeability results for each test are presented in the tables below. 

Table 2: Perm#1 – 95% Compaction  
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 47 300 1.93E-04 
2 81 11.63 116.3 45 300 1.85E-04 
3 81 11.63 116.3 44 300 1.81E-04 

Average 1.86E-04 



  
 
 
 

 

  
 
 
 

 

  
 
 
 

 

  
 
 
 

 

  
 
 
 

Table 3: Perm#2 – 95% Compaction 
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 42 300 1.77E-04 
2 81 11.63 116.3 35 300 1.47E-04 
3 81 11.63 116.3 28 300 1.18E-04 

Average 1.43E-04 

Table 4: Perm#3 - 95% Compaction 
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 13 1200 1.34E-05 
2 81 11.63 116.3 12 1200 1.23E-05 
3 81 11.63 116.3 13 1200 1.34E-05 

Average 1. 30E-05 

Table 5: Perm#4 – 92% Compaction 
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 38 300 1.56E-04 
2 81 11.63 116.3 32 300 1.32E-04 
3 81 11.63 116.3 30 300 1.23E-04 

Average 1. 37E-04 

Table 6: Perm#5 – 92% Compaction 
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 13 300 5.35E-05 
2 81 11.63 116.3 12.5 300 5.14E-05 
3 81 11.63 116.3 13 300 5.35E-05 

Average 5.20E-05 

Table 7: Perm#6 – 92% Compaction 
Test Cell 2: SE Corner 

Test 
No. 

Area of 
sample(A)

2cm

Ht. Of 
sample(L) 

cm 

Constant 
Head(h) 

cm 
Volume(Q) 

3cm
Time(t) 

sec 
Permeability(k) 

cm/s 
1 81 11.63 116.3 123 300 5.06E-04 
2 81 11.63 116.3 115 300 4.73E-04 
3 81 11.63 116.3 106 300 4.36E-04 

Average 4.70E-04 



 

Date: 1/22/2007 05-06-0070-101 
No. -200 w % LL PL PI Figure No. 1 
1 15.6 16 - - -

Project name: EAA 

N&A Project No. 
Grain-size Distribution Analysis 

Sample Location Classification 
Test Cell 2 - SE Corner SM 
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/22/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 2 
2 Test Cell 2 - SE Corner SM 28.4 16 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/22/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 3 
3 Test Cell 2 - SE Corner SM 29.2 16 - - -
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No. Sample Location Classification -200 w % LL PL PI Figure No. 4 
4 Test Cell 2 - SE Corner SM 27.3 16 - - -
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Project name: EAA 

Date: 1/22/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 5 
5 Test Cell 2 - SE Corner SM 27.4 16 - - -
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LABORATORY TEST RESULTS FOR 
PROJECT NAME: EAA RESERVOIR A-1 

PROJECT No: 05-06-0070-101 
WORK ORDER NO.16, SUPPLEMENT 2 

N&A 

Boring 
No 

Approximate 
Sample Depth 

(feet) 

Passing Sieve Number 
(%) 

Moisture 
Content 

(%) 

Organic 
Content 

(%) 

Atterberg 
Limits 

AASHTO or 
U.S.C.S. 

Classification10 40 60 100 200 LL PI 

CB-450 7.0′-8.5′ 61 37 31 26 21 16 - - - SM 
CB-450 8.5′-10.0′ 47 29 25 22 18 22 - - - SM 
CB-450 13.5′-15.0′ 88 69 60 51 34 28 - - - SM 
CB-450 28.5′-30.0′ 61 52 48 33 10 15 - - - SP-SM 
CB-451 11.5′-13.0′ 53 25 18 14 10 16 - - - SP-SM 
CB-451 33.5′-35.0′ 53 34 30 22 11 13 - - - SP-SM 
CB-452 6.0′-7.5′ 46 25 20 16 12 14 - - - SP-SM 
CB-452 18.5′-20.0′ 80 51 44 37 21 22 - - - SM 
CB-452 33.5′-35.0′ 73 59 50 28 9 18 - - - SP-SM 
CB-452 48.5′-50.0′ 87 45 30 18 8 16 - - - SP-SM 
CB-453 7.0′-8.5′ 47 31 27 24 20 19 - - - SM 
CB-453 13.5′-15.0′ 73 49 43 39 34 20 - - - SM 
CB-453 23.5′-25.0′ 86 63 51 37 16 23 - - - SM 
CB-453 43.5′-45.0′ 58 44 39 32 8 14 - - - SP-SM 
CB-462 12.0′-13.5′ - - - - - 21 - 33 9 -
CB-462 25.5′-27.0′ - - - - 7 21 - - - -
CB-462 27.0′-28.5′ - - - - 8 16 - - - -
CB-462 39.0′-40.5′ - - - - 13 7 - - - -
CB-462 43.5′-45.0′ - - - - 18 7 - - - -
CB-463 3.0′-4.5′ - - - - 18 8 - - - -
CB-463 15.0′-16.5′ - - - - 27 16 - - - -
CB-463 18.0′-19.5′ - - - - - 24 - 29 9 -
CB-463 22.5′-24.0′ - - - - 26 33 - - - -
CB-463 34.5′-36.0′ - - - - 28 24 - - - -
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 1 
1 CB-450@7'-8.5' SM 21 16 - - -
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Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 2 
2 CB-450@8.5'-10' SM 18 22 - - -
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Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 3 
3 CB-450@13.5'-15' SM 34 28 - - -



PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
1000 

Cobbles 

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 

2" 4" 2" 8" 0 0

6" 4" 3" 2" 3/ 1" 3/ 1/ 3/ #4
 

#6
 

#8 #1 #1
6 

#2
0 

#3
0 

#4
0 

#5
0

#6
0 

#8 #1
0

100 10 1 

GRAIN SIZE in millimeters 
Coarse Gravel Fine Gravel Coarse Sand Medium Sand Fine Sand 

0 
#1

40
 

#2
70

#1

00
 

#2
70

 

0.1 

Silt or Clay 

HYDROMETER 

0.01 0.001 

CB-450@28.5'-30'

PE
R

C
EN

T 
C

O
A

R
SE

R
 B

Y 
W

EI
G

H
T 

Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 4 
4 CB-450@28.5'-30' SP-SM 10 15 - - -
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Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 5 
5 CB-451@11.5'-13' SP-SM 10 16 - - -
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Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 6 
6 CB-451@33.5'-35' SP-SM 11 13 - - -
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Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 7 
7 CB-452@6'-7.5' SP-SM 12 14 - - -
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8 CB-452@18.5'-20' SM 21 22 - - -
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 9 
9 CB-452@33.5'-35' SP-SM 9  18  - - -
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 10 
10 CB-452@48.5'-50' SP-SM 8  16  - - -
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Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 11 
1 CB-453@7'-8.5' SM 20 19 - - -



 

Silt or ClayFine SandMedium SandCoarse SandFine GravelCoarse GravelCobbles 

6" 4" 3" 2" 3/2
" 

1" 1/2
"

3/4
" 

3/8
" 

#4
 

#6
 

#8 #1
0 

#1
6 

#2
0 

#3
0 

#4
0 

#5
0

#6
0 

#8
0

#1
00

 
#1

40
 

#2
00

 
#2

70

#1
70

 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

0.0010.010.11101001000 

GRAIN SIZE in millimeters 

PE
R

C
EN

T 
FI

N
ER

 B
Y 

W
EI

G
H

T

CB-453@13.5'-15' 

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES 

PE
R

C
EN

T 
C

O
A

R
SE

R
 B

Y 
W

EI
G

H
T 

Project name: EAA
Grain-size Distribution Analysis 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 12 
2 CB-453@13.5'-15' SM 34 20 - - -
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Grain-size Distribution Analysis 
Project name: EAA 

Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 13 
3 CB-453@23.5'-25' SM 16 23 - - -
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Date: 1/29/2007 N&A Project No. 05-06-0070-101 
No. Sample Location Classification -200 w % LL PL PI Figure No. 14 
4 CB-453@43.5'-45' SP-SM 8  14  - - -



 
 
 

 
 
 

 

 

 
 

      

 

 

 
 

      

 

 

 
 

      

 

LIMESTONE UNCONFINED COMPRESSION STRENGTH TEST 
RESULTS 

Boring 
Location 

Depth (ft) Length 
(inch) 

Diameter 
(inch) 

L/D 
Ratio 

Area 
(sq. 

inch) 

Maximum 
Load (lbs) 

Strength 
(psi) 

CB-0440 25.0′-30.0′ 5.15 2.39 2.15 4.49 22180 4940 

CB-0441 26.9′-31.9′ 5.04 2.39 2.10 4.49 19180 4270 

CB-0443 23.8′-28.8′ 5.10 2.39 2.13 4.49 16280 3630 
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