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CHAPTER1 INTRODUCTION

The examined water levels and existing geology called for the use of T-walls for design and
construction. The geotechnical, hydraulic/hydrologic, and structural engineering disciplines of
the PDT collaborated on the preliminary design of these measures. Initially, any wall that had a
required height less than 6 feet was determined to be an earthen embankment or an I-wall with a
sheet pile base. However, the geotechnical engineer found that the geology of the area would
not allow for a sheet pile based I-wall. Alternatives such as secant pile based walls were looked
into. It was determined that construction costs would be comparable to using T-walls for all
heights. Therefore, the PDT made the decision to use T-walls for all wall heights for the
estimating purposes of this study. Preliminary analysis was not performed for the I-walls,
however a drawing has been provided in this sub appendix for reference. [-walls were drawn
with auger cast piles but will need further analysis for future refinement and incorporation.

The following preliminary calculations cover the design of T-walls. For this level of design, the
PDT investigated the design of a land specific, 20 foot wall (above grade) as this wall size gave
the maximum pile spacing, clearances and geometry based on the hydraulic analyses performed.
This section can be applied to most floodwall alignments in this project. An exception would be
the 30 foot wall (above grade) that was designed specifically for use along the Wiggins and
Doctor's Pass alignments where much of the floodwall is underwater. The width and thickness
of the base, pile spacing, and pile count may vary depending on the height of the wall.
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CHAPTER 2 T-WALL ANALYSIS

The following is a 10% analysis to address the usage of T-Walls for flood mitigation in the
Collier County comprehensive study.

The governing criteria is EM 1110-2-2502 “Retaining and Flood Walls”. The load cases used to
conduct the 10% design and analysis were taken from EM 1110-2-2502. They are as follows.

1. Case C1: Full Flood Loading (Static Water Level)
2. Case C2: Goda Wave Loading

3. Case C3: Seismic Loading

4. Case C4: Construction Loading

5. Case C5: Wind Loading

The T-Wall on piles was selected as to ensure continuous stability throughout a storm event.
Use of shallow soil supported foundations in a coastal region was determined not to be in
accordance with USACE criteria nor good engineering practice.

Soil properties used to determine soil coefficient, Ko, was based upon existing soil characteristics
from archived soil borings taken throughout the county. The soil borings were a conglomeration
of the soil borings from Wiggins Pass in the 1970’s & 2000’s and from borings taken by
contractors working for Collier County.

Uplift pressures were determined for all load cases in accordance with USACE criteria, and
standard engineering practice. To mitigate the effects of hydrostatic uplift forces, a 10’-0 deep
cement/bentonite cutoff wall is being considered as part of the T-wall construction. The uplift
pressures for various base widths and cement/bentonite cutoff wall depths are provided in the
geotechnical sub appendix.

Wave forces were developed using the Goda Method. These were considered to act in place of
the hydrostatic forces ABOVE the finished grade line. Full hydrostatic lateral forces are
considered to act below the finished grade as per hydrostatic laws. The Goda pressure
distribution is included as part of this sub appendix.

This being a 10% design, the goal of this analysis is to ensure a stable structure that can be fully
developed for design during the Planning, Engineering and Design portion of this project. It is
acknowledged that minor changes to wall geometry and pile layout will be inevitable as the
project progresses.
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10% DESIGN FOR T-WALLS
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NORFOLK DISTRICT USACE
STRUCTURAL SECTION

CASE C1: HIGH WATER (PER EM 1110-2-2502)

MIAMI DADE COUNTY COASTAL
STORM RISK MITIGATION STUDY

SOIL PROPERTIES

Ys= 120.00
0= 20.00
c= 100.00
K= 0.5
WATER PROPERTIES
Yw = 64.00
CONCRETE PROPERTIES
Yc= 150
UPLIFT PRESSURES
pl= 575
p2 = 572
FACTOR OF SAFETY
F.S.= 1.50
FORCES
W, = 66.56
W, = 12.48
W, = 60.00
W = 24.00
Wy, = 12.00
W, = 7.68
Uui= 0.15
Uy = 57.20
Rv 125.37
Pu= 73.73
Py= 4.32
P, = 4.32
Pur= 4.61
Rh 69.12
Vr 143.16
eh -8.04
ev 15.17
xR 10.74
Rratio 0.43

PCF

PSF

PCF

PCF

psf
psf

KIPS
KIPS
KIPS
KIPS
KIPS
KIPS
KIPS

KIPS
KIPS

KIPS
KIPS
KIPS

KIPS
KIPS

KIPS
FT
FT

WALL SECTION GEOMETRY

Height of stem =
Height of base =
Width of Flood Side =

Width of Protected Side =
Width - Top of Stem =
Width - Bottom of Stem =
Height of Soil =

Width Along Alignment
Dist Between Piles

Height of Flood Water
Height of Protected Water

DES BY: WKM
REV BY: JYC

20 ft
4 ft
13 ft

8 ft
2 ft

4 ft
2 ft

4 ft

7.3
2

Number of Battered Piles In a Row
Number of NonBatter Piles In a Row

Number of Piles In a Row
Number of Pile Rows

MOMENTS ABOUT PROTECTED SIDE TOE

Arm Overturning Resisting

From Wwi 18.50
From Wsl 18.50
From Wb 12.50
From Wst1 11.00
From Wst2 9.33
From Wsr 4.00
From Uy, 16.67
From U, 12.50

1231.36
230.88
750.00
264.00
112.00
30.72

2.50
715.00

3 ft
4 ft
6 ft

= AN

Mv

From Pwi 8.00
From Psl 2.00
From Psr 2.00
From P,,, 7.47

717.50 2618.96

589.82
8.64
8.64
3441

Mh

FS

RESULTANT FALLS IN KERN (TABLE 4-3)

598.46 43.05

1315.96 2662.01

3.42 OK

1901.46

-555.42

1346.04



NORFOLK DISTRICT USACE MIAMI DADE COUNTY COASTAL DES BY: WKM

STRUCTURAL SECTION STORM RISK MITIGATION STUDY REV BY: JYC
PILE LOADS

# PILES 4

ly 268.89

Batter X 1

Batter Y 6

Batter 0.17

VERTICAL LOAD DISTRIBUTION
PILE V/n[Kl Cx[FT]  (Vex/ly) [K/FT]  (Vex/ly)Cx [K/FT]  Pv[K]

4 31.343 11.00 1.24 13.68 45.02
3 31.343 3.67 1.24 4.56 35.90
2 31343 -3.67 1.24 -4.56 26.78
1 31.343 -11.00 1.24 -13.68 17.67

HORIZONTAL LOAD DISTRIBUTION (ALL PILES)

PILE Batter Ph [K] Net Ph [K] Pv' [K] Pv Pa[K] Pa[TONS]
4 0.00 0.00 15.43 0.00 45.02 47.59 23.80
3 0.00 0.00 15.43 0.00 35.90 39.08 19.54
2 0.17 4.46 10.96 65.78 92.57 93.21 46.61
1 0.17 2.94 12.48 7490 92.57 93.41 46.70
NET Rh 61.71

NET Rh/PILE 15.43

HORIZONTAL LOAD DISTRIBUTION (BATTER PILES)

PILE Batter  Ph [K] Net Ph [K] PV' [K] Pv Pa[K]  Pa[TONS]
4 0.00 0.00 30.86 0.00  45.02 54.58 27.29
3 0.00 0.00 30.86 0.00  35.90 47.34 23.67
2 0.17 4.46 26.39 158.35 185.14 187.01 93.50
1 0.17 2.94 27.91 167.47 185.14 187.23 93.61
NET Rh 61.71

NET Rh/PILE 30.86
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NORFOLK DISTRICT USACE COLLIER COUNTY COASTAL DES BY: WKM
STRUCTURAL SECTION STORM RISK MITIGATION STUDY REV BY: JYC
CASE C2: GODA WAVE (PER EM 1110-2-2502)
SOIL PROPERTIES WALL SECTION GEOMETRY
Ys= 120.00 PcF Height of stem = 20 ft
0= 20.00 Height of base = 4 ft
c= 100.00 PSF Width of Flood Side = 13 ft
Ko= 0.5 Width of Protected Side = 8 ft
WATER PROPERTIES Width - Top of Stem = 2 ft
Yw= 64.00 PCF Width - Bottom of Stem = 4 ft
FACTOR OF SAFETY Height of Soil = 2 ft
F.S.= 1.50 Width out of page 4 ft
CONCRETE PROPERTIES Dist Between Piles 7.33 ft
Yc= 150  PCF Height of Flood Water 24 ft
UPLIFT PRESSURE Height of Protected Water 6 ft

pl= 575 psf Number of Battered Piles In a Row 2

p2 = 572  psf Number of NonBatter Piles In a Row 2
Number of Piles In a Row 4
Number of Pile Rows 1
FORCES MOMENTS ABOUT PROTECTED SIDE TOE
Arm Overturning Resisting
Goda F; = 0.00  KIPS From F; 28.3 0.00
GodaF, = 8.04 KIPS From F, 15.60 125.41
GodaF;=  1.03  K|ps From F; 9.60 9.8496
GodaF,=  4.84  KIPS From F, 8.7 42.09
Pu= 73.73  KIPS From P, 8.00 589.82
Py= 4.32 KIPS From Psl 2.00 8.64
P, = 4.32 KIPS From Psr 2.00 8.64
Pur= 4.61 KIPS From Pwr 2.000 9.22
Rh= 83.02 KIPS Mh 775.81 17.86 -757.96
W, = 66.56  KIPS From Wwi 18.5 1231.36
W = 12.48 KIPS From Ws| 18.5 230.88
Wy = 60.00 KIPS From Wb 12.5 750.00
Wy = 24.00 KIPS From Wst1 11 264.00
W, = 12.00 KIPS From Wst2 9.33 112.00
W, = 7.68 KIPS From Wsr 4 30.72
Uy = 0.15 KIPS From Uwl 16.67 2.50
Uuo = 57.20 KIPS From Uw2 12.5 715.00
Rv= 125.37 KIPS Mv 717.50 2618.96 1901.46
Vr 150.37 Mr 1493.31 2636.82  1143.50
eh -9.13
ev 15.17 xR 9.12 F.S. = 2.51 OK

Rratio 0.36 RESULTANT FALLS IN KERN (TABLE 4-3)



NORFOLK DISTRICT USACE COLLIER COUNTY COASTAL
STRUCTURAL SECTION STORM RISK MITIGATION STUDY

CASE C2 (EM1110-2-2502) CONT'D

Wave Pressure From Goda From CC_Wall Forces on Vertical Wall
P1= 0.319  ksf swl= 10.4 ft navd 88 top of wall ele
P,= 0 ksf hc 12.60 avg ground el
P; = 0.224  ksf
Force Arm Moment

GodaF;=  0.00 KIPS 28.30 0.00

GodaF, = 8.04  KIPS 15.60 125.41

Goda F3= 1.03  KIPS 9.60 9.85

Goda F,; = 4.84  KIPS 8.70 42.09

DES BY: WKM

23.00
5

REV BY: JYC

11



NORFOLK DISTRICT USACE

STRUCTURAL SECTION
PILE LOADS

# PILES 4
ly 268.89
Batter X 1
Batter Y 6
Batter 0.17

VERTICAL LOAD DISTRIBUTION

PILE
4

3
2
1

V/n [K]

31.34
31.34
31.34
31.34

Cx [FT]

11.00
3.67
-3.67

-11.00

COLLIER COUNTY COASTAL

(Vex/ly) [K/FT]

1.24
1.24
1.24
1.24

HORIZONTAL LOAD DISTRIBUTION (ALL PILES)

PILE
4

3
2
1

NET Rh

NET Rh/PILE

Batter
0.00
0.00
0.17
0.17

75.62
18.90

Ph [K]
0.00
0.00
4.46
2.94

Net Ph [K]
18.90
18.90
14.44
15.96

HORIZONTAL LOAD DISTRIBUTION (BATTER PILES)

PILE
4

3
2
1

NET Rh

NET Rh/PILE

Batter
0.00
0.00
0.17
0.17

75.62
37.81

Ph [K]
0.00
0.00
4.46
2.94

Net Ph [K]
37.81
37.81
33.34
34.86

STORM RISK MITIGATION STUDY

(Vex/ly)Cx [K/FT]

13.68
4.56
-4.56

-13.68

Pv' [K]
0.00
0.00
86.64
95.76

Pv' [K]
0.00

0.00

200.06
209.18

Pv [K]
45.02
35.90
26.78
17.67

Pv
45.02
35.90

113.42
113.42

Pv
45.02
35.90

226.85
226.85

DES BY: WKM

REV BY: JYC
Pa[K] Pa[TONS]
48.83 24.41
40.57 20.29
114.34 57.17
114.54 57.27
Pa[K] Pa[TONS]
58.79 29.39
52.14 26.07
229.28 114.64
229.51 114.75
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NORFOLK DISTRICT USACE MIAMI DADE COUNTY COASTAL DES BY: WKM
STRUCTURAL SECTION STORM RISK MITIGATION STUDY REV BY: JYC
CASE C3: SEISMIC (PER EM 1110-2-2502)
SOIL PROPERTIES WALL SECTION GEOMETRY
Ys= 120.00 PcF Height of stem = 20 ft
0= 20.00 Height of base = 4 ft
c= 100.00 PSF Width of Flood Side = 13 ft
Ko = 0.5 Width of Protected Side = 8 ft
WATER PROPERTIES Width - Top of Stem = 2 ft
Yw = 64.00 PCF Width - Bottom of Stem = 4 ft
FACTOR OF SAFETY Height of Soil = 2 ft
F.S.= 1.50 Width out of page 4 ft
CONCRETE PROPERTIES Dist Between Piles 7.33 ft
Yc= 150  PCF Height of Flood Water 24 ft
C.= 0.04 Height of Protected Water 6 ft
UPLIFT PRESSURE Number of Battered Piles In a Row 2
pl= 575 psf Number of NonBatter Piles In a Row 2
p2 = 572 psf Number of Piles In a Row 4
Number of Pile Rows 1
FORCES MOMENTS ABOUT PROTECTED SIDE TOE
Arm Overturning Resisting
Puwi= 4.61 KIPS From P, 2.00 9.22
P,= 4.32 KIPS From Psl 2.00 8.64
P, = 4.32 KIPS From Psr 2.00 8.64
P= 4.61 KIPS From Pwl 2.00 9.22
E, = 1.92 KIPS From E, 14 26.88
Rh= 1.92  KIPS Mh 44.74 17.86 -26.88
W, = 0.00 KIPS From Wwi 18.5 0.00
W = 12.48 KIPS From Ws| 18.5 230.88
W, = 60.00 KIPS From Wb 12.5 750.00
W = 24.00 KIPS From Wst1 11 264.00
W, = 12.00 KIPS From Wst2 9.33 112.00
W, = 7.68 KIPS From Wsr 4 30.72
Uy = 0.15  KIPS From U, 16.67 2.50
Uuo = 57.20 KIPS From U, 12.50 715.00
Rv= 58.96 KIPS Mv 717.50 1387.60 670.10
Vr 58.99 KIPS Mr 762.24 1405.46 643.22
eh -14
ev 11.37 F.S.= 24.93 OK
xR 10.91
Rratio 0.44 RESULTANT FALLS IN KERN (TABLE 4-3)
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NORFOLK DISTRICT USACE

STRUCTURAL SECTION
PILE LOADS

# PILES 4
ly 268.89
Batter X 1
Batter Y 6
Batter 0.17

VERTICAL LOAD DISTRIBUTION

PILE V/n [K]
4 14.74
3 14.74
2 14.74
1 14.74

Cx [FT]

11.00
3.67
-3.67

-11.00

MIAMI DADE COUNTY COASTAL
STORM RISK MITIGATION STUDY

(Vex/ly) [K/FT]

-0.25
-0.25
-0.25
-0.25

HORIZONTAL LOAD DISTRIBUTION (ALL PILES)
Net Ph [K]

PILE Batter
4 0.00
3 0.00
2 0.17
1 0.17
NET Rh -3.60
NET Rh/PILE -0.90

Ph [K]
0.00
0.00

2.61
291

HORIZONTAL LOAD DISTRIBUTION (BATTER PILES)
Net Ph [K]

PILE Batter
4 0.00
3 0.00
2 0.17
1 0.17
NET Rh -3.60

NET Rh/PILE -1.80

Ph [K]
0.00
0.00

2.61
291

-0.90
-0.90

-3.51
-3.81

-1.80
-1.80

-4.41
-4.71

(Vex/ly)Cx [K/FT]

-2.74
-0.91
0.91
2.74

Pv' [K]
0.00
0.00

-21.05
-22.88

Pv' [K]
0.00
0.00

-26.46
-28.28

Pv [K]
12.00
13.83
15.65
17.48

12.00
13.83

-5.40
-5.40

Pv
12.00
13.83

-10.80
-10.80

DES BY: WKM

REV BY: JYC
Pa[K] Pa[TONS]
12.04 6.02
13.86 6.93
6.44 3.22
6.61 331
Pa[K] Pa[TONS]
12.14 6.07
13.94 6.97
11.67 5.83
11.79 5.89
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NORFOLK DISTRICT USACE
STRUCTURAL SECTION

CASE C4: CONSTRUCTION (PER EM 1110-2-2502)

MIAMI DADE COUNTY COASTAL
STORM RISK MITIGATION STUDY

SOIL PROPERTIES

Ys = 120.00 PCF
0= 20.00
c= 100.00 PSF
K, = 0.5
WATER PROPERTIES
Yw = 64.00 PCF
FACTOR OF SAFETY
F.S.= 1.50
CONCRETE PROPERTIES
Yc= 150 PCF
UPLIFT PRESSURE
pl= 575 psf
p2 = 572 psf
FORCES
Puwi= 4.61 KIPS
Py= 432  KIPS
P, = 432  KIPS
P 2.05  KIPS
Rh= 2.56 KIPS
W, = 0.00  KIPS
W, = 12.48  KIPS
W, = 60.00 KIPS
W = 24.00 KIPS
Wy, = 12.00  KIPS
Wi, = 7.68  KIPS
Uwi = 0.15  KIPS
Uy = 57.20 KIPS
Con 5.2 KIPS
Rv= 58.96  KIPS
Vr 58.96  KIPS
eh -9.600
ev 12.997
xR 12.58
Rratio 0.50

WALL SECTION GEOMETRY

Height of stem =
Height of base =
Width of Flood Side =

Width of Protected Side =
Width - Top of Stem =
Width - Bottom of Stem =
Height of Soil =

Width out of page

Dist Between Piles

Height of Flood Water
Height of Protected Water

Number of Battered Piles In a Row
Number of NonBatter Piles In a Row

Number of Piles In a Row
Number of Pile Rows

MOMENTS ABOUT PROTECTED SIDE TOE

20 ft
4 ft
13 ft

8 ft
2 ft

4 ft
2 ft
4 ft
7.33 ft

24 ft
6 ft

= AN

Arm Overturning Resisting

From Py, 8.00
From Psl 2.00
From Psr 2.00

From Pwi 6

36.86
8.64

8.64
12.29

Mh

From Ww 18.5
From Wl 18.5
From Wb 12.5
From Wst1 11

From Wst2 9.33
From Wsr 4

From U, 16.67
From U, 12.5
From Con 18.5

45.50

2.50
715.00

20.93

0.00
230.88
750.00
264.00
112.00

30.72

96.2

Mv

Mr

F.S.=

RESULTANT FALLS IN KERN (TABLE 4-3)

717.50

763.00

31.18

1483.80

1504.73

OK

DES BY: WKM
REV BY: JYC

-24.58

766.30

741.72
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NORFOLK DISTRICT USACE

STRUCTURAL SECTION
PILE LOADS

# PILES 4
ly 268.89
Batter X 1
Batter Y 6
Batter 0.17

VERTICAL LOAD DISTRIBUTION

PILE V/n [K]
4 14.74
3 14.74
2 14.74
1 14.74

Cx [FT]

11.00
3.67
-3.67

-11.00

MIAMI DADE COUNTY COASTAL
STORM RISK MITIGATION STUDY

(Vex/ly) [K/FT]

0.11
0.11
0.11
0.11

HORIZONTAL LOAD DISTRIBUTION (ALL PILES)

PILE Batter
4 0.00
3 0.00
2 0.17
1 0.17
NET Rh -2.09
NET Rh/PILE -0.52

Ph [K]
0.00

0.00
2.39
2.26

Net Ph [K]
-0.52

-0.52
-2.91
-2.78

HORIZONTAL LOAD DISTRIBUTION (BATTER PILES)

PILE Batter
4 0.00
3 0.00
2 0.17
1 0.17
NET Rh -2.09

NET Rh/PILE -1.04

Ph [K]
0.00
0.00

2.39
2.26

Net Ph [K]
-1.04
-1.04

-3.43
-3.30

(Vex/ly)Cx [K/FT]
1.20
0.40
-0.40
-1.20

Pv' [K]
0.00

0.00
-17.47
-16.67

Pv' [K]
0.00
0.00

-20.60
-19.80

Pv [K]
15.94
15.14
14.34
13.54

Pv
15.94

15.14
-3.13
-3.13

Pv
15.94
15.14

-6.26
-6.26

Pa [K]
15.95

15.15
4.28
4.19

Pa [K]
15.97
15.18

7.14
7.08

DES BY: WKM
REV BY: JYC

Pa [TONS]
7.97

7.57
2.14
2.09

Pa [TONS]
7.99
7.59

3.57
3.54



Wst1

13'-0" 2-0
_ |
1
= Pwind 5
3
- 8- 0"
} FINISHED GRADE
Wsl Wsr .
- o
Wb -0" ‘\\'
- ‘e y
. ; - =)
Bwl Psl _ B AR ﬁ’ - S Pwr
CEMENT/ 25'- 0"
BENTONITE \ \ \ l
CUTOFF WALL u m
__/\/__
__/\/__
% 20 FT LONG
CONCRETE
B PILES @ 4 OC
i' -6"
Uw
( US ARMY CORPS OF ENGINEERS [DESGNEDBY:  [ISSUEDATE:  [CONTRACT )
esigner -
COLLIER COUNTY STORM RISK DRAWN BY. SOLICITATION FILE NUMBER:
MANAGEMENT STUDY Author NO.:
CHECKED BY:
(LAND) Checker US Army H
LOAD CONDITION C5 SUBMITTED BY: Corps of
\ WIND Engineers ® J

19



NORFOLK DISTRICT USACE MIAMI DADE COUNTY COASTAL DES BY: WKM

STRUCTURAL SECTION STORM RISK MITIGATION STUDY REV BY: JYC
CASE C5: WIND (PER EM 1110-2-2502)
SOIL PROPERTIES WALL SECTION GEOMETRY
Ys= 120.00 PcF Height of stem = 20 ft
0= 20.00 Height of base = 4 ft
c= 100.00 PSF Width of Flood Side = 13 ft
Ko = 0.5 Width of Protected Side = 8 ft
WATER PROPERTIES Width - Top of Stem = 2 ft
Yw = 64.00 PCF Width - Bottom of Stem = 4 ft
FACTOR OF SAFETY Height of Soil = 2 ft
F.S.= 1.50 Width out of page 4 ft
CONCRETE PROPERTIES Dist Between Piles 7.33 ft
Yc= 150  PCF Height of Flood Water 24 ft
Pwind 87.3  PSF Height of Protected Water 6 ft
UPLIFT PRESSURE Number of Battered Piles In a Row 2
pl= 575 psf Number of NonBatter Piles In a Row 2
p2 = 572 psf Number of Piles In a Row 4
Number of Pile Rows 1
FORCES MOMENTS ABOUT PROTECTED SIDE TOE
Arm Overturning Resisting
Pui= 4.61  KIPS From P, 7.47 34.41
Py= 4.32 KIPS From Psl 2.00 8.64
P, = 4.32 KIPS From Psr 2.00 8.64
Pui= 4.61  KIPS From Puwr 7.47 34.41
Wind 6.29  KIPS From Wind 15 94.28
Rh= 6.29 KIPS Mh 137.33 43.05 -94.28
W, = 0.00 KIPS From Wwi 18.5 0.00
W, = 12.48 KIPS From Wsl 18.5 230.88
W, = 60.00 KIPS From Wb 12.5 750.00
W = 24.00 KIPS From Wst1 11 264.00
W, = 12.00  KIPS From Wst2 9.33 112.00
W, = 7.68 KIPS From Wsr 4 30.72
Uy = 0.15  KIPS From U, 16.67 2.50
Uuo = 57.20 KIPS From U, 12.50 715.00
Rv= 58.96 KIPS Mv 717.50 1387.60 670.10
Vr 59.29 KIPS Mr 854.83 1430.65 575.82
eh -15
ev 11.37 F.S.= 7.11 OK
xR 9.77

Rratio 0.39 RESULTANT FALLS IN KERN (TABLE 4-3)



NORFOLK DISTRICT USACE MIAMI DADE COUNTY COASTAL

STRUCTURAL SECTION STORM RISK MITIGATION STUDY
PILE LOADS

# PILES 4

ly 268.89

Batter X 1

Batter Y 6

Batter 0.17

VERTICAL LOAD DISTRIBUTION

PILE V/n[K]  Cx[FT]  (Vex/ly) [K/FT]
4 14.74 11.00 -0.25
3 14.74 3.67 -0.25
2 14.74 -3.67 -0.25
1 14.74 -11.00 -0.25

HORIZONTAL LOAD DISTRIBUTION (ALL PILES)

PILE Batter Ph [K] Net Ph [K]
4 0.00 0.00 0.19
3 0.00 0.00 0.19
2 0.17 2.61 -2.42
1 0.17 291 -2.72
NET Rh 0.76
NET Rh/PILE 0.19

HORIZONTAL LOAD DISTRIBUTION (BATTER PILES)

PILE Batter Ph [K] Net Ph [K]
4 0.00 0.00 0.38
3 0.00 0.00 0.38
2 0.17 2.61 -2.23
1 0.17 2.91 -2.53
NET Rh 0.76

NET Rh/PILE 0.38

(Vex/ly)Cx [K/FT]
-2.74
-0.91
0.91
2.74

Pv' [K]
0.00
0.00
-14.51
-16.33

Pv' [K]
0.00
0.00
-13.36
-15.18

Pv [K]
12.00
13.83
15.65
17.48

12.00
13.83
1.15
1.15

Pv

12.00
13.83
2.29
2.29

DES BY: WKM
REV BY:JYC

Pa[K] Pa[TONS]

12.00 6.00
13.83 6.91
2.68 1.34
2.95 1.48

Pa[K] Pa[TONS]

12.01 6.00
13.83 6.92
3.20 1.60
3.41 1.71

21



Wwil

Cwst1 |

30'

I 8'-0
Wl o Wsr 5 FINISHED
3-Q" ! GRADE
= 1§y
| Wb | o ' \ !
Psi/ | 7 7 ¢ : S =O|“ . _\Psr| \Pwr
] [ S P v Yy
CEMENT/ 35°-0° \ \ \ l
BENTONITE
cutorr © LIL Ll u m
WALL & | 77V e
; f 20 FT LONG
CONCRETE
- PILES @ 4' OC
1"-0"— | [} L]
— ﬁv-e"
77777777777777777 p2
p1 Uw1 Uw2
(US ARMY CORPS OF ENGINEERS |[DESIGNEDEY:  [ISSUE DATE: CONTRACT
esigner .
COLLIER COUNTY STORM RISK =7 conmc SOLICITATION FILE NUMBER:
MANAGEMENT STUDY o N
(WATER) gﬂ;ck;ED BY: US Army
LOAD CONDITION C1 SUBMITIED BY: Corps of H
L HIGH WATER Engineers ® )

22



NORFOLK DISTRICT USACE MIAMI DADE COUNTY COASTAL DES BY: WKM

STRUCTURAL SECTION STORM RISK MITIGATION STUDY REV BY: JYC
CASE C1: HIGH WATER (PER EM 1110-2-2502)
SOIL PROPERTIES WALL SECTION GEOMETRY
Ys= 120.00 PcF Height of stem = 32 ft
0= 20.00 Height of base = 4 ft
c= 100.00 PSF Width of Flood Side = 19 ft
Ko = 0.5 Width of Protected Side = 8 ft
WATER PROPERTIES Width - Top of Stem = 5 ft
Yw= 64.00 PCF Width - Bottom of Stem = 8 ft
CONCRETE PROPERTIES Height of Soil = 2 ft
Yc= 150  PCF Width Along Alignhment 4 ft
UPLIFT PRESSURES Dist Between Piles 10.67 ft
pl= 610 psf Height of Flood Water 36 ft
p2 = 605 psf Height of Protected Water 6 ft
FACTOR OF SAFETY Number of Battered Piles In a Row 2
F.S. = 1.50 Number of NonBatter Piles In a Row 2
Number of Piles In a Row 4
Number of Pile Rows 1
FORCES MOMENTS ABOUT PROTECTED SIDE TOE
Arm Overturning Resisting
W, = 155.65 KIPS From Wwi 25.50 3969.02
W, = 18.24  KIPS From Wil 25.50 465.12
W, = 84.00 KIPS From Wb 17.50 1470.00
W = 96.00 KIPS From Wst1 13.50 1296.00
W, = 28.80 KIPS From Wst2 10.00 288.00
W, = 7.68 KIPS From Wsr 4.00 30.72
Uyt = 0.35  KIPS From U, 23.33 8.17
Uy = 84.70  KIPS From U,,, 17.50 1482.25
Rv 305.32 KIPS Mv 1490.42 7518.86  6028.45
Pui= 165.89 KIPS From Pwil 12.00 1990.66
Py= 4.32 KIPS From Psl 2.00 8.64
P, = 432  KIPS From Psr 2.00 8.64
Pur= 4.61 KIPS From P, 7.47 34.41
Rh 161.28 KIPS Mh 1999.30 43.05 -1956.25
Vr 345.30 KIPS Mr 3489.71 7561.91  4072.20
eh -12.13  FT
ev 19.74 FT FS 3.08 OK
xR 13.34

Rratio 0.38 RESULTANT FALLS IN KERN (TABLE 4-3)



NORFOLK DISTRICT USACE

STRUCTURAL SECTION
PILE LOADS

# PILES 4
ly 568.89
Batter X 1
Batter Y 6
Batter 0.17

VERTICAL LOAD DISTRIBUTION

PILE
4

= N W

V/n [K]

76.33
76.33
76.33
76.33

Cx [FT]

16.00
5.33
-5.33

-16.00

MIAMI DADE COUNTY COASTAL
STORM RISK MITIGATION STUDY

1.20
1.20
1.20
1.20

(Vex/ly) [K/FT]

HORIZONTAL LOAD DISTRIBUTION (ALL PILES)

PILE
4

3
2
1

NET Rh

NET Rh/PILE

Batter

0.00
0.00
0.17
0.17

140.12
35.03

Ph [K]
0.00
0.00

11.65
9.51

Net Ph [K]

35.03
35.03
23.38
25.52

HORIZONTAL LOAD DISTRIBUTION (BATTER PILES)

PILE
4

3
2
1

NET Rh

NET Rh/PILE

Batter

0.00
0.00
0.17
0.17

140.12
70.06

Ph [K]
0.00
0.00

11.65
9.51

Net Ph [K]

70.06
70.06
58.41
60.55

(Vex/ly)Cx [K/FT]
19.28
6.43
-6.43
-19.28

Pv' [K]
0.00
0.00
140.28
153.13

Pv' [K]
0.00
0.00
350.46
363.31

Pv [K]
95.61
82.75
69.90
57.05

Pv

95.61

82.75
210.18
210.18

Pv

95.61

82.75
420.36
420.36

DES BY: WKM
REV BY: JYC

Pa[K] Pa[TONS]
101.82 50.91
89.86 44.93
211.48 105.74
211.72 105.86

Pa[K] Pa[TONS]
118.53 59.26
108.43 54.21
424.40 212.20
424.70 212.35
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NORFOLK DISTRICT USACE COLLIER COUNTY COASTAL DES BY: WKM
STRUCTURAL SECTION STORM RISK MITIGATION STUDY REV BY: JYC
CASE C2: GODA WAVE (PER EM 1110-2-2502)
SOIL PROPERTIES WALL SECTION GEOMETRY
Ys= 120.00 PcF Height of stem = 32 ft
0= 20.00 Height of base = 4 ft
c= 100.00 PSF Width of Flood Side = 19 ft
Ko = 0.5 Width of Protected Side = 8 ft
WATER PROPERTIES Width - Top of Stem = 5 ft
Yw = 64.00 PCF Width - Bottom of Stem = 8 ft
FACTOR OF SAFETY Height of Soil = 2 ft
F.S.= 1.50 Width out of page 4 ft
CONCRETE PROPERTIES Dist Between Piles 10.67 ft
Yc= 150  PCF Height of Flood Water 36 ft
UPLIFT PRESSURE Height of Protected Water 6 ft
pl= 610 psf Number of Battered Piles In a Row 2
p2 = 605  psf Number of NonBatter Piles In a Row 2
Number of Piles In a Row 4
Number of Pile Rows 1
FORCES MOMENTS ABOUT PROTECTED SIDE TOE
Arm Overturning Resisting
GodaF;=  0.00 KIPS From F, 46.05 0.00
GodaF, = 40.83 KIPS From F, 19.93 813.79
GodaF;=  0.15  K|ps From F; 9.93 1.523773333
GodaF,= 19.68 KIPS From F, 8.95 176.16
Pu= 165.89 KIPS From P, 12.00 1990.66
Py= 4.32 KIPS From Psl 2.00 8.64
P, = 4.32 KIPS From Psr 2.00 8.64
Pur= 4.61 KIPS From Pwr 2.000 9.22
Rh= 221.94 KIPS Mh 2990.76 17.86 -2972.91
Wy = 155.65 KIPS From Wwl 25.5 3969.02
W = 18.24  KIPS From Ws| 25.5 465.12
W, = 84.00 KIPS From Wb 17.5 1470.00
W = 96.00 KIPS From Wst1 13.5 1296.00
W, = 28.80 KIPS From Wst2 10.00 288.00
W, = 7.68 KIPS From Wsr 4 30.72
Uy = 0.35 KIPS From Uwl 23.33 8.17
Uuo = 84.70  KIPS From Uw2 17.5 1482.25
Rv= 305.32  KIPS Mv 1490.42 7518.86  6028.45
Vr 377.46 Mr 4481.18 7536.72  3055.54
eh -13.40
ev 19.74 xR FS.= 2.03 OK
Rratio RESULTANT FALLS IN KERN (TABLE 4-3)
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NORFOLK DISTRICT USACE COLLIER COUNTY COASTAL
STRUCTURAL SECTION STORM RISK MITIGATION STUDY

CASE C2 (EM1110-2-2502) CONT'D

Wave Pressure From Goda From CC_Wall Forces on Vertical Wall Rev3 H&H
P1= 0.847  ksf swl= 10.9 ft navd 88 top of wall ele
P,= 0 ksf hc 24.10 avg ground el
P; = 0.834  Ksf
Force Arm Moment
GodaF;= 0.00 KIPS 46.05 0.00
GodaF, = 40.83 KIPS 19.93 813.79
GodaF;=  0.15  KIPS 9.93 1.52
Goda F,= 19.68 KIPS 8.95 176.16

DES BY: WKM

35.00

REV BY: JYC

27



NORFOLK DISTRICT USACE

STRUCTURAL SECTION
PILE LOADS

# PILES 4
ly 568.89
Batter X 1
Batter Y 6
Batter 0.17

VERTICAL LOAD DISTRIBUTION

PILE
4

3
2
1

V/n [K]

76.33
76.33
76.33
76.33

Cx [FT]

16.00
5.33
-5.33

-16.00

COLLIER COUNTY COASTAL

(Vex/ly) [K/FT]

1.20
1.20
1.20
1.20

HORIZONTAL LOAD DISTRIBUTION (ALL PILES)

PILE
4

3
2
1

NET Rh

NET Rh/PILE

Batter
0.00
0.00
0.17
0.17

200.78
50.20

Ph [K]
0.00
0.00

11.65
9.51

Net Ph [K]
50.20
50.20
38.54
40.69

HORIZONTAL LOAD DISTRIBUTION (BATTER PILES)

PILE
4

3
2
1

NET Rh

NET Rh/PILE

Batter
0.00
0.00
0.17
0.17

200.78
100.39

Ph [K]
0.00
0.00

11.65
9.51

Net Ph [K]
100.39
100.39

88.74
90.88

STORM RISK MITIGATION STUDY

(Vex/ly)Cx [K/FT]

19.28
6.43
-6.43

-19.28

Pv' [K]
0.00
0.00
231.27
24412

Pv' [K]
0.00
0.00
532.44
545.29

Pv [K]
95.61
82.75
69.90
57.05

Pv
95.61
82.75

301.17
301.17

Pv
95.61
82.75

602.35
602.35

DES BY: WKM

REV BY: JYC
Pa[K] Pa[TONS]
107.98 53.99
96.79 48.39
303.63 151.81
303.91 151.95
Pa[K] Pa[TONS]
138.63 69.32
130.10 65.05
608.85 304.42
609.16 304.58
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US Army Corps of Engineers 108 _ Collier County C—. =
Norfolk District DES BY: DATE:
Structural Section CHK'D BY: DATE:

SHEET NO. oF:
Seisnmic Analysis ASCe #-I10 cth.l5
Assuvie Site Class D |
Ss = 0.6%
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Sps T 5 Sus = Y5 (008)=0.053
Spy T 7B Sk = %3 (0-05) = D022
Fvonm ASCE + Ch.l5 , Use R=2.0
Frem 15401,
Cs=0.044 5ps Te Te=1.25 Bisk Cok. T
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-
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NORFOLK DISTRICT USACE MIAMI DADE COUNTY COASTAL DES BY: WKM

STRUCTURAL SECTION STORM RISK MITIGATION STUDY REV BY: JYC
CASE C3: SEISMIC (PER EM 1110-2-2502)
SOIL PROPERTIES WALL SECTION GEOMETRY
Ys= 120.00 PcF Height of stem = 32 ft
0= 20.00 Height of base = 4 ft
c= 100.00 PSF Width of Flood Side = 19 ft
Ko = 0.5 Width of Protected Side = 8 ft
WATER PROPERTIES Width - Top of Stem = 5 ft
Yw= 64.00 PCF Width - Bottom of Stem = 8 ft
FACTOR OF SAFETY Height of Soil = 2 ft
F.S.= 1.50 Width out of page 4 ft
CONCRETE PROPERTIES Dist Between Piles 10.67 ft
Yc= 150  PCF Height of Flood Water 36 ft
C.= 0.04 Height of Protected Water 6 ft
UPLIFT PRESSURE Number of Battered Piles In a Row 2
pl= 610 psf Number of NonBatter Piles In a Row 2
p2 = 605 psf Number of Piles In a Row 4
Number of Pile Rows 1
FORCES MOMENTS ABOUT PROTECTED SIDE TOE
Arm Overturning Resisting
Puwi= 4.61 KIPS From P, 2.00 9.22
P,= 4.32 KIPS From Psl 2.00 8.64
P, = 4.32 KIPS From Psr 2.00 8.64
P= 4.61 KIPS From Pwl 2.00 9.22
En= 4.176  KIPS From E, 20 83.52
Rh= 4.18  KIPS Mh 101.38 17.86 -83.52
W, = 0.00 KIPS From Wwi 255 0.00
W, = 18.24  KIPS From Wl 25.5 465.12
Wy = 84.00 KIPS From Wb 17.5 1470.00
W = 96.00 KIPS From Wst1 13.5 1296.00
W, = 28.80 KIPS From Wst2 10.00 288.00
W, = 7.68 KIPS From Wsr 4 30.72
Ui = 0.35  KIPS From U, 23.33 8.17
Uuo = 84.70  KIPS From U, 17.50 1482.25
Rv= 150.02 KIPS Mv 1490.42 3549.84  2059.42
Vr 150.08 KIPS Mr 1591.79 3567.70  1975.90
eh -20
ev 13.73 F.S.= 24.66 OK
xR 13.17

Rratio 0.38 RESULTANT FALLS IN KERN (TABLE 4-3)



NORFOLK DISTRICT USACE MIAMI DADE COUNTY COASTAL DES BY: WKM

STRUCTURAL SECTION STORM RISK MITIGATION STUDY REV BY: JYC
PILE LOADS

# PILES 4

ly 568.89

Batter X 1

Batter Y 6

Batter 0.17

VERTICAL LOAD DISTRIBUTION

PILE V/n[Kl  Cx[FT]  (Vex/ly) [K/FT] (Vex/ly)Cx [K/FT]  Pv[K]
4 37.51 16.00 -0.99 -15.92 21.59
3 37.51 5.33 -0.99 -5.31 32.20
2 37.51 -5.33 -0.99 5.31 42.81
1 37.51 -16.00 -0.99 15.92 53.42

HORIZONTAL LOAD DISTRIBUTION (ALL PILES)

PILE Batter Ph [K] Net Ph [K] Pv' [K] Pv Pa[K] Pa[TONS]

4 0.00 0.00 -2.97 0.00 21.59 21.79 10.90

3 0.00 0.00 -2.97 0.00 32.20 32.34 16.17

2 0.17 7.14 -10.10 -60.60 -17.79 20.46 10.23

1 0.17 8.90 -11.87 -71.22 -17.79 21.39 10.69
NET Rh -11.86
NET Rh/PILE -2.97

HORIZONTAL LOAD DISTRIBUTION (BATTER PILES)

PILE Batter Ph [K] Net Ph [K] Pv' [K] Pv Pa[K] Pa[TONS]
4 0.00 0.00 -5.93 0.00 21.59 22.39 11.19
3 0.00 0.00 -5.93 0.00 32.20 32.74 16.37
2 0.17 7.14 -13.07 -78.40 -35.59 37.91 18.96
1 0.17 8.90 -14.83 -89.01 -35.59 38.56 19.28
NET Rh -11.86

NET Rh/PILE -5.93
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NORFOLK DISTRICT USACE

STRUCTURAL SECTION

MIAMI DADE COUNTY COASTAL
STORM RISK MITIGATION STUDY

CASE C4: CONSTRUCTION (PER EM 1110-2-2502)

SOIL PROPERTIES

Ys= 120.00
0= 20.00
c= 100.00
K= 0.5
WATER PROPERTIES
Yw = 64.00
FACTOR OF SAFETY
F.S. = 1.50
CONCRETE PROPERTIES
Yc= 150
UPLIFT PRESSURE
pl= 610
p2 = 605
FORCES
Py = 4.61
Py = 4.32
P, = 4.32
Pur= 2.05
Rh= 2.56
W, = 0.00
W, = 18.24
W, = 84.00
W = 96.00
Wy, = 28.80
W, = 7.68
Uwi = 0.35
Uy = 84.70
Con 7.6
Rv= 150.02
Vr 150.02
eh -16.800
ev 15.019
xR 14.73
Rratio 0.42

PCF

PSF

PCF

PCF

psf
psf

KIPS
KIPS
KIPS

KIPS
KIPS

KIPS
KIPS
KIPS
KIPS
KIPS
KIPS
KIPS

KIPS
KIPS
KIPS

KIPS

WALL SECTION GEOMETRY

Height of stem =
Height of base =
Width of Flood Side =

Width of Protected Side =
Width - Top of Stem =
Width - Bottom of Stem =
Height of Soil =

Width out of page

Dist Between Piles

Height of Flood Water
Height of Protected Water

32 ft
4 ft
19 ft

8 ft
5 ft

8 ft
2 ft
4 ft
10.67 ft

36 ft
6 ft

Number of Battered Piles In a Row 2

Number of NonBatter Piles In a Row

Number of Piles In a Row
Number of Pile Rows

2
4
1

MOMENTS ABOUT PROTECTED SIDE TOE

Arm Overturning Resisting

From Py, 12.00
From Psl 2.00
From Psr 2.00

From Pwi 6

55.30

8.64
8.64
12.29

Mh

From Ww 25.5
From Wl 255
From Wb 17.5
From Wst1 13.5
From Wst2 10.00
From Wsr 4

From U, 23.33
From U, 17.5
From Con 25.5

63.94 20.93

0.00
465.12
1470.00
1296.00
288.00
30.72
8.17

1482.25

193.8

Mv

Mr

F.S.=

RESULTANT FALLS IN KERN (TABLE 4-3)

1490.42

1554.35

3743.64

3764.57

52.39 OK

DES BY: WKM
REV BY: JYC

-43.01

2253.22

2210.22
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NORFOLK DISTRICT USACE

STRUCTURAL SECTION
PILE LOADS

# PILES 4
ly 568.89
Batter X 1
Batter Y 6
Batter 0.17

VERTICAL LOAD DISTRIBUTION

PILE
4

3
2
1

V/n [K]

37.51
37.51
37.51
37.51

Cx [FT]

16.00
5.33
-5.33

-16.00

(Vex/ly) [K/FT]

-0.65
-0.65
-0.65
-0.65

HORIZONTAL LOAD DISTRIBUTION (ALL PILES)

PILE
4

3
2
1

NET Rh

NET Rh/PILE

Batter
0.00

0.00
0.17
0.17

-12.27
-3.07

Ph [K]
0.00

0.00
6.83
8.00

Net Ph [K]
-3.07

-3.07
-9.90
-11.06

HORIZONTAL LOAD DISTRIBUTION (BATTER PILES)

PILE
4

3
2
1

NET Rh

NET Rh/PILE

Batter

0.00
0.00

0.17
0.17

-12.27
-6.13

Ph [K]
0.00
0.00

6.83
8.00

Net Ph [K]
-6.13
-6.13

-12.97
-14.13

MIAMI DADE COUNTY COASTAL
STORM RISK MITIGATION STUDY

(Vex/ly)Cx [K/FT]

-10.47
-3.49
3.49
10.47

Pv' [K]
0.00

0.00
-59.39
-66.37

Pv' [K]
0.00
0.00

-77.80
-84.77

Pv [K]
27.04
34.02
40.99
47.97

Pv
27.04

34.02
-18.40
-18.40

Pv
27.04
34.02

-36.80
-36.80

Pa [K]
27.21

34.15
20.89
21.47

Pa [K]
27.73
34.56

39.02
39.42

DES BY: WKM

REV BY: JYC

Pa [TONS]
13.61

17.08
10.45
10.74

Pa [TONS]

13.86
17.28

19.51
19.71
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NORFOLK DISTRICT USACE MIAMI DADE COUNTY COASTAL DES BY: WKM
STRUCTURAL SECTION STORM RISK MITIGATION STUDY REV BY: JYC
CASE C5: WIND (PER EM 1110-2-2502)
SOIL PROPERTIES WALL SECTION GEOMETRY
Ys= 120.00 PcF Height of stem = 32 ft
0= 20.00 Height of base = 4 ft
c= 100.00 PSF Width of Flood Side = 19 ft
Ko = 0.5 Width of Protected Side = 8 ft
WATER PROPERTIES Width - Top of Stem = 5 ft
Yw= 64.00 PCF Width - Bottom of Stem = 8 ft
FACTOR OF SAFETY Height of Soil = 2 ft
F.S.= 1.50 Width out of page 4 ft
CONCRETE PROPERTIES Dist Between Piles 10.67 ft
Yc= 150  PCF Height of Flood Water 36 ft
Pwind 87.3  PSF Height of Protected Water 6 ft
UPLIFT PRESSURE Number of Battered Piles In a Row 2
pl= 610 psf Number of NonBatter Piles In a Row 2
p2 = 605 psf Number of Piles In a Row 4
Number of Pile Rows 1
FORCES MOMENTS ABOUT PROTECTED SIDE TOE
Arm Overturning Resisting
Pui= 4.61  KIPS From P, 7.47 34.41
Py= 4.32 KIPS From Psl 2.00 8.64
P, = 4.32 KIPS From Psr 2.00 8.64
Pui= 4.61  KIPS From Puwr 7.47 34.41
Wind 10.48 KIPS From Wind 21 220.00
Rh= 10.48 KIPS Mh 263.04 43.05 -220.00
W, = 0.00 KIPS From Wwi 255 0.00
W, = 18.24  KIPS From Wsl 25.5 465.12
W, = 84.00 KIPS From Wb 17.5 1470.00
W = 96.00 KIPS From Wst1 13.5 1296.00
W, = 28.80 KIPS From Wst2 10.00 288.00
W, = 7.68 KIPS From Wsr 4 30.72
Uy = 0.35 KIPS From U, 23.33 8.17
Uuo = 84.70  KIPS From U, 17.50 1482.25
Rv= 150.02 KIPS Mv 1490.42 3549.84  2059.42
Vr 150.39 KIPS Mr 1753.46 3592.89  1839.43
eh -21
ev 13.73 F.S. = 9.36 OK
xR 12.26
Rratio 0.35 RESULTANT FALLS IN KERN (TABLE 4-3)
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NORFOLK DISTRICT USACE

STRUCTURAL SECTION
PILE LOADS

# PILES 4
ly 568.89
Batter X 1
Batter Y 6
Batter 0.17

VERTICAL LOAD DISTRIBUTION

PILE V/n[K]  Cx[FT]  (Vex/ly) [K/FT]
4 37.51 16.00 -0.99
3 37.51 5.33 -0.99
2 37.51 -5.33 -0.99
1 37.51 -16.00 -0.99

HORIZONTAL LOAD DISTRIBUTION (ALL PILES)

PILE Batter Ph [K] Net Ph [K]
4 0.00 0.00 -1.39
3 0.00 0.00 -1.39
2 0.17 7.14 -8.53
1 0.17 8.90 -10.29
NET Rh -5.56
NET Rh/PILE -1.39

HORIZONTAL LOAD DISTRIBUTION (BATTER PILES)

PILE Batter Ph [K] Net Ph [K]
4 0.00 0.00 -2.78
3 0.00 0.00 -2.78
2 0.17 7.14 -9.92
1 0.17 8.90 -11.68
NET Rh -5.56

NET Rh/PILE -2.78

MIAMI DADE COUNTY COASTAL
STORM RISK MITIGATION STUDY

(Vex/ly)Cx [K/FT]

-15.92
-5.31
531
15.92

Pv' [K]
0.00
0.00
-51.15
-61.77

Pv' [K]
0.00
0.00
-59.50
-70.11

Pv [K]
21.59
32.20
42.81
53.42

Pv

21.59
32.20
-8.34
-8.34

Pv

21.59
32.20
-16.69
-16.69

DES BY: WKM

REV BY: JYC
Pa[K] Pa[TONS]
21.63 10.82
32.23 16.11
11.93 5.96
13.25 6.63
Pa[K] Pa[TONS]
21.77 10.88
32.32 16.16
19.41 9.71
20.37 10.19
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CHAPTER 3 GATE ANALYSIS

3.1 SURGE BARRIER GATES
No preliminary structural analysis was performed for these features.
3.1.1 MITER GATES

Currently there are 3 Atlantic Intercoastal Waterway locks that use miter gate designs for the
prevention of water with hydrostatic heads 5 to 15 feet. The width of these gates vary between
50 and 72 feet. Being these are widely used, their designs are utilized for guidance and
preliminary structural layout. A pile foundation shall be used for these structures and pile
arrangements similar to the existing designs are used for planning purposes. Actual forces and
overturning analysis have not been conducted but existing design ensure that the layouts we used
can be developed with minor alterations as the project progresses.

3.1.2 SECTOR GATES

For the sector gate in the Wiggins/Doctors Pass areas, the New Bedford / Fair Haven (NBFH)
Barrier was used as the “go by” structure for planning purposes. The requirements for the
Wiggins/Doctors Pass gates are very similar to the NBFH barrier with similar width,
hydrostatic head requirements and geometry. We shall use a pile supported foundation and
have laid out a pile arrangement to meet anticipated forces. The pile arrangement is based
upon similar structures of size and weight. Actual forces and overturning analysis have not
been conducted but existing design ensure that the layouts we used can be developed with
minor alterations as the project progresses.

3.1.3 BARGE GATES

Barge gates were considered due to the ability to provide a continuous 150 foot opening at
Wiggins Pass without any obstruction. The barge gate concept drawings from the “Louisiana
Coastal Protection and Restoration Authority (CPRA) Bayou Tigre Flood Control Project Basis
of Design Report” was used as a preliminary “go by” for planning. The barge gate
abutments/walls are comprised of sheet piles which cannot be driven into rock without damage.
Therefore, further geotechnical exploration is needed to determine the feasibility of barge gates
at Wiggins/Doctors Pass. Actual forces and overturning analysis have not been conducted but
existing design ensure that the layouts we used can be developed with minor alterations as the
project progresses.

3.14 SLUICE GATES

Vertical sluice gates are widely used in flood mitigation projects. They will be used at the
culverts on Seagate Drive to control the flow of water between Outer Clam Bay and Venetian
Bay and prevent any backflow during flood events. Vertical rising sluice gates are usually metal
plates which can be raised or lowered, typically by machinery. Actual forces and overturning
analysis have not been conducted but existing designs ensure that the layouts we used can be
developed with minor alterations as the project progresses.
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3.2 STREET CLOSURES

No preliminary structural analysis was performed for these features. Currently there are four
working street closures along the existing Norfolk, VA floodwall that are used as “go bys” for
our estimating and planning purposes. Sketches of these files are included as part of this sub
appendix.

3.3 FLOODWALL IN WATER

The tidal wall design for Wiggins/Doctors Pass, is to be used in areas between miter and sector
gates. The tidal wall design is already incorporated into the design of the maximum height
floodwall. This design can withstand soil and hydro static head differentials of 20 feet or more.
Its structural design, deep foundations, construction and geometry are well suited for the
application as a storm surge wall in the riverine environment of the Collier County CSRM.

The design ensures that the layouts we used can be developed with minor alterations as the
project progresses.
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10% DESIGNS MITER GATES AND SECTOR GATES
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TYPICAL SLUICE GATE FOR CULVERT

49



TYPICAL SLUICE GATE FOR CULVERT
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CHAPTER 4: APPENDIX DRAWINGS

SECTOR GATE
NEW BEDFORD - FAIR HAVEN, CONNECTICUT

THIS GATE HAS DIMENSIONS OF 152' IN WIDTH

AND 53' IN HEIGHT. THE COLLIER COUNTY CSRM GATE
SHALL BE 150' IN WIDTH AND 35' IN HEIGHT.

ADJUST COSTS ACCORDINGLY.

STANDARD STREET CLOSURE
NORFOLK FLOODWALL, NORFOLK, VA

DRAWINGS DEPICT STANDARD FEATURES OF

STREET CLOSURE GATES. SIZES REQUIRED

FOR COLLIER COUNTY CSRM VARY SEE TABLE BELOW.
ADJUST COST ACCORDINGLY.

BARGE GATE

(CPRA) BAYOU TIGRE FLOOD CONTROL
PROJECT, NEW ORLEANS, LA

THE CONCEPT DRAWING DIMENSIONS WILL DIFFER
FROM THE COLLIER COUNTY CSRM SURGE BARRIER.
THESE DRAWINGS WERE USED AS REFERENCE ONLY.

NORFOLK DISTRICT
Norfolk, VA
10% DESIGN
SUBMITTAL
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CHAPTER 1 INTRODUCTION

This report presents the results of the geotechnical engineering evaluation of the area covered by
the Collier County Coastal Storm Risk Management (CSRM) study. The purpose of this report
is to document the geotechnical existing condition of the study area and to provide geotechnical
information in support of the final array of alternatives in the Feasibility Study.

This study was authorized by Section 4033 of the Water Resources Development Act of 2007.

“The Secretary shall conduct a study to determine the feasibility of carrying out a project
for hurricane and storm damage reduction and flood damage reduction in the vicinity of
Vanderbilt, Park Shore, and Naples beaches, Collier County, Florida.”

Collier County, Florida is the non-Federal sponsor for the project.

This report utilizes existing data gathered from a number of sources, including Collier County, USACE —
Norfolk District, Bureau of Ocean Energy Management (BOEM) and private sector engineering firms.

1.1 AREA DESCRIPTION

The study area is defined as Collier County’s jurisdictional boundaries and separated into two
main areas. The Naples area consists of Vanderbilt, Park Shore, Naples beaches and the adjacent
inlets. The second area consists of Marco Island. Collier County is located on the southwestern
Florida coast, north of Everglades National Park and approximately 230 miles south of Orlando
and 100 miles north of Key West. The population of Collier County in the 2010 Census was
321,520. The Naples area consists of approximately 17 miles of shoreline, while Marco Island
consists of approximately 4 miles.

Figure 1-1. Project Area Map
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The Naples project area (also referred to as the North County project area) consists of
Vanderbilt, Park Shore, and Naples Beaches along with adjacent inland bay areas.

COLLIER
...e.’ COUNTY

- sMARCO ISLAND
%

20
Miles

Beagh ”

Gordon Pass—,

Figure 1-3. North County Beach locations
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1.2 PREVIOUS GEOTECHNICAL STUDIES

Existing studies and data used for the analyses and recommendations in this sub-appendix are
detailed in Chapter 5. Approximate boring layouts and boring logs are located in Appendix F. An
idealized soil and bedrock profile was created based on review of the subsurface data is included
in Appendix A.

CHAPTER 2 GEOLOGY, GROUND WATER AND
SEISMICITY

2.1 REGIONAL GEOLOGY

The regional geology of Florida is governed by changing sea levels. Collier County is located
within the Distal physiographic province. The province consists of late Triassic to early Jurassic
mafic volcanic basement rocks at approximately 17,000 feet deep. Lower Cretaceous mesozoic
rocks extend upwards towards to approximately 11,500 feet below mean seal level and is used
for oil and gas production in Collier County. Cenozoic rocks above consist of over 5,00 feet of
carbonates, followed by various formations of limestone.

Given the current limestone geology, the process of karstification is a major factor for structural
stability in the area. Karstification is the dissolution of limestone by acids produced through a
reaction with water. The dissolution of limestone forms voids that develop into sinkholes, caves,
etc. throughout the limestone layer down to the bedrock. Some sandstone layers have been
observed with the limestone. The major limestone formation in the region is the Miami
Limestone however, the major formation of limestone in the project area is the Pliocene-age
Tamiami Formation.

The sedimentary deposits have been characterized by the continued deposition of quartz sand
with some clay and shell. The late Pleistocene-Holocene sands in Collier County make up a very
thin layer at or near the surface. At the surface the Holocene sands are typically 20 feet thick but
have been observed up to 40’ deep in some parts of the project area.
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Figure 2-1. Quadrangle Map of Collier County

2.2 LOCAL GEOLOGY

The generalized geologic map units in the project region are listed below with descriptions
typically summarized from geologic quadrangle maps.

Miami Limestone (Qm): Quaternary aged formation that is a grainstone to packstone, composed
of ooids, pellets, skeletal grains and carbonate mud with a variable, but generally minor, quartz
sand component. Miami limestone occurs on the mainland and in the southern Florida Keys from
Big Pine Key to the Marquesas Keys. The formation consists of two facies, an oolitic facies and
a bryozoan facies. The oolitic facies consists of white to orangish gray, poorly to moderately
indurated, sandy, oolitic limestone (grainstone) with scattered concentrations of fossils. The
bryozoan facies consists of white to orangish gray, poorly to well indurated, sandy, fossiliferous
limestone (grainstone and packstone). Beds of quartz sand are also present as unindurated
sediments and indurated limey sandstones. Fossils present include mollusks, bryozoans and corals.
Molds and casts of fossils are common. Sand filled vertical joints and pinnacles are common where

extensive weathering has occurred resulting in varied depths to rock surface below the surficial
sediments.

9|Page




Holocene sediments (Qh): The surficial deposits are mostly spread thinly along the County
surface. Deeper areas extend between 20 to 40 feet in northern portions of the county and along
the Ten Thousand Island. Deposits consist of quartz sand with trace amounts of clay and shell.

Shelly sediments (Qsu): Surficial sediments consists of Tertiary to Quaternary aged fossiliferous
molluskbearing sediments. The sediments include quartz sands, carbonate sands and muds, and
organics. The sediments are complex, varying from unconsolidated, variably calcareous and
fossiliferous quartz sands to well indurated, sandy, fossiliferous limestones. Clayey sands and
sandy clays are present.

Tamiami Formation (Tt): The Tamiami Formation is exposed throughout a large portion along
the middle of the County and consists of moldic, sandy limestone. The formation thickness
varies between 0 and 150 feet, extending 150 feet below the surface in the northern portion of the
county near Lake Trafford.

2.3 TOPOGRAPHY AND DRAINAGE

The Coastal Plain is an area of low elevation and low relief characterized by narrow well drained
ridges, broad poorly drained flats, and marine coastal areas. Coastal areas consist of marshes,
beaches, and dunes. The formation and character of the coastal areas have been shaped not only
by sea level rise and fall but also by torrential winds associated with hurricanes.

The natural terrain of Collier County is extremely flat with an average slope of one foot per mile
or 0.0002%. With much of the area near sea level the drainage pattern is mostly sheet flow. The
drainage pattern direction typically flows from the Northern part of the county towards the coast
to the south and southwest.

2.4 GROUND WATER

Given the sandy geological conditions, most of the groundwater originated as surface water.
During heavy periods of rain, the saturation zone level rises and saturates the vadose zone. This
creates sunny day flooding where the precipitation cannot infiltrate. Near coast tidal areas are
also effected high ground water levels during high tide.

2.4.1 REGIONAL GROUND WATER

Ground water in south Florida is contained in a series of highly transmissive but heterogenous
aquifers. Due to the complex sedimentary history none of the aquifers or confining units extends
over the entire region. The margins of the aquifers and confining units create a complex
overlapping patchwork configuration. Ground water is recharged primarily by precipitation
infiltration.
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2.4.2 LOCAL GROUND WATER

There are three aquifers in the Collier County region. From upper to lower they are the surficial
aquifer, the Intermediate aquifer and the Floridan aquifer.

The Surficial aquifer is divided into two units: the water table aquifer and lower Tamiami
aquifer. The water table unit extends from the ground surface to a depth of 50 feet terminating
near the Tamiami Formation. The lower Tamiami unit extends from the ground surface to a
depth of 100 feet and occupies the Tamiami formation and upper Peace River Formation.
Thicknesses for the unit range from 75 to 200 feet thick. The surficial aquifer is used for
drinking water and typically within potable water standards.

The Intermediate aquifer is also divided into two units: the sandstone aquifer and the mid-
Hawthorn aquifer. They consist of dolosilt, clay and limestone. The sandstone aquifer is
relatively thin and discontinuous with depths varying from 100 to 250 feet below the ground
surface. The sandstone aquifer is located in the northern part of the county. The mid-Hawthorn
aquifer varies in depth from 200 to 400 feet below the ground surface and averages about 100
feet thick. The sandstone aquifer can be used for drinking water although the mid-Hawthorn
aquifer typically shows high concentrations of sulfate and chloride and is typically used for
agriculture.

The Floridan aquifer is separated by a confining layer of dense rock into Upper and Lower units.
The water is typically brackish and is not used for drinking.

2.5 SEISMICITY

The seismic hazard in Collier County is low. Florida is not located near any tectonic plate
boundaries resulting in rare occurrences of earthquakes. Five earthquakes have been recorded
nearby in the last 30 years, either in Alabama or the Gulf of Mexico. The largest earthquake
recorded since the development of seismographs occurred on 10 September 2006 in the Gulf of
Mexico. The intraplate earthquake had a magnitude of 5.9 and the epicenter was located about
300 miles southwest of Collier County. The Florida Building Code (2017) and the International
Building Code (2018) require seismic design considerations for structural designs. Given the
low risk of a large magnitude earthquake occurring near the project area, the likelihood of a
damaging tsunami is also low.

Table 1-1: Largest Historic Earthquakes near Collier County

Date Location Magnitude
March 31, 1992 Gulf of Mexico 3.8
April 18, 1997 Gulf of Mexico 3.9
May 4, 1997 Alabama 3.1
April 13,2003 Gulf of Mexico 3.2
September 10, 2006 Gulf of Mexico 5.9
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CHAPTER 3  EXISTING FLOOD RISK MANAGEMENT
STRUCTURES

The only mapped flood risk management structure in the National Levee Database, within Collier
County, is the L-29 Picayune Strand levee system. Although L-29 is within Collier County is it
outside of the two study areas focused on within the County.

A seawall exists along the southern end of Marco Island near Caxambas Pass. The structure was
originally built in 1958 and additional structures have been added to the area since based on the
changing sediment transport. A rock revetment was placed adjacent to the seawall as well as groins
and breakwaters to better manage the effects and shape the shoreline.

CHAPTER 4 STUDY MEASURES

4.1 GENERAL

Many measures were considered and evaluated as part of this CSRM study. All measures
considered, and their evaluations, are documented in the main report. The following structural
measures were carried forward for alternative development:

e Floodwall and Gates
e Storm Surge Barriers
e Berm and Dune Geometry Enhancement

For this project, depending on which water surface elevation is selected, the beach berm may
need to be raised in elevation, widened perpendicular to the shoreline, or lengthened parallel to
the shoreline, or a combination of those adjustments. This measure is discussed in detail in the
Hydraulics, Hydrology, and Coastal Sub-Appendix and is not discussed further here.
Preliminary designs for the measures are discussed in Section 6.

4.2 MEASURE INFORMARTION

For the location of specific measures, the PDT relied heavily on previous studies funded by
Collier County. For floodwalls and berms/levees, once the overall alignments were determined,
the alignments were divided into reaches based on measure type, geographic/neighborhood
location, and similar ground surface elevation.

One of the measures being considered is a floodwall along Seagate Drive. The floodwall would
start from the western end tied-in at the coast and proceed to just before West Boulevard.

Two types of floodwalls were considered for this study; I-Walls and pile-supported T-Walls. 1-
Walls are cantilevered steel sheetpile walls with an above-ground concrete covering. T-Walls
are concrete walls with a shallow concrete footing. Due to the presence of karst limestone
formations limiting the driving ability of I-walls, T-walls were elected for design. To determine
the floodwall height/type in a specific reach, the average ground surface elevation along the wall
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alignment within the reach was subtracted from the top of wall elevation. The resulting wall
height and type was used for the entire reach for cost estimating purposes. Determination of the
top of wall elevation is documented in the Hydraulics, Hydrology, and Coastal Sub-Appendix.

Where floodwall alignments cross roadways, closeable gates would be utilized. Gates will be

open most of the time and would only be closed when flooding is forecast for that portion of the
County.

CHAPTER 5 EXISTING GEOTECHNICAL INFORMATION

5.1 GENERAL

This chapter provides an overview of the existing geotechnical information available for some
locations where measures are proposed. No information was obtained for locations not listed
below. An idealized soil profile was created based on the soil boring reports is presented
Appendix A.

Due to the history of the beach nourishment and other projects that have changed the project
area, the existing beach sands are difficult to define. According to a study performed in 2003,
existing sands can be generally defined as light gray fine-grained sand with trace shells. Color,
as defined according to the Munsell coloring system, is typically between 7 and 8 (5Y 7/1 to 5Y
8/1). Existing beach sand silt content composite values previously taken along the project area
typically range from 0.53 to 4.65 percent. Mean grain size composite values taken along the
project area typically range from 0.18 to 0.28 millimeters.

According to the recent renourishment contract from 2016, Collier County required a mean grain
size of 0.33 millimeters for placed renourishment sands.

Selected vibracores in the project area (beginning at ELEV -27.1 feet) show approximately 4 to
17 feet of fine to medium-grained quartz sand with trace silt and shell fragments up to % inches
in diameter (SW-SM). Below the sand layers transitions to 2 to 14.5 feet of white carbonate
clasts (GM).

5.2  WIGGINS PASS

Between 2009 and 2011, twenty two (22) vibracores were collected from Wiggins Pass. The
vibracores extended to depths ranging from 8 to 22 feet deep. The vibracores show poorly to
well graded sand (SP-SM, SM) quartz with trace silt, clay, organics, and shell wood fragments.
Minor layers of clay or organic clay were shown occasionally between sand layers. Limestone
was not observed during the sampling.
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5.3 VANDERBILT BEACH ROAD

Subsurface data was reviewed from a previously proposed parking deck project near the
proposed floodwall along Seagate Drive. Based on the seven Standard Penetration Testing
(SPT) and classifications, the subsurface profile consisted of approximately 5 feet of loose to
medium dense sand; followed by approximately 15 feet of weathered limestone with isolated
limestone layers. The remaining profile consisted of weathered limestone increasing in density
with depth. Average blow counts for the sand layer were approximately 10 blows per foot while
the limestone layer averaged approximately 20 blows per foot. Borings extended to sixty feet
below existing grade with groundwater levels ranged between 4 to 5 feet below existing grade.
Limestone depths were observed at approximately 17 feet below existing grade.

5.4 NAPLES AIRPORT

Subsurface data was reviewed for a runway drainage improvement project at the Naples airport.
Based off the ten SPTs, the typical subsurface profile reflected similarly with the results from the
Vanderbilt Beach Road project. In addition to SPT testing, rising head testing permeability
values were observed at approximately 5° below ground surface and ranged from approximately
6 to 13 feet per day. Permeability testing was performed on the sand layer. Average blow
counts for the sand layer ranged between 10 and 23 blows per foot. Although core samples were
not tested and very few were recovered, blow counts typically averaged 50 plus blows per foot in
the limestone layer. The groundwater table was encountered at depths ranging from 1 to 3 feet
below the existing grade.

5.5 TAMIAMI TRAIL NORTH

Subsurface data was reviewed for a proposed shopping center along the 4000 block of Tamiami
Trail North in Naples. Four SPTs were performed to a depth of 20 feet below existing grade.
Although the site had been previously disturbed most of the surficial soils up to 20 feet below
ground surface showed fine sand with varying amounts of silt. Average blow counts were
approximately 13 blows per foot. The groundwater table was encountered at depths ranging
from 4 to 8 feet below the existing grade.

CHAPTER 6 GEOTECHNICAL ASPECTS OF FEASIBILTY
STUDY MEASURES

This chapter discusses the geotechnical design that was conducted for the measures
recommended in the Collier County CSRM Feasibility Study. Due to the large size of the study
area and the time and funding constraints imposed by the Corps Smart Planning process, the
design level in this study is considered to be 10 percent. This chapter also discusses the further
data collection and analyses that would be performed during the Planning, Engineering, and
Design (PED) phase of the project.
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6.1 FLOODWALL DESIGN
6.1.1 GENERALIZED SUBSURFACE PROFILE

Local subsurface investigations were reviewed to produce a generalized subsurface profile.
From the ground surface to approximately 5 feet below ground surface showed loose to medium
dense sand with silt. Below the sand layer to approximately 20 feet below grade showed
weathered limestone with few isolated limestone layers. The blow counts for the weathered
limestone continues to increase with depth beyond 20 feet below grade to termination at 60 feet
below grade.

Blow counts from Standard Penetrometer Testing (SPT) for the sand layer averaged 7 with the
while the weathered limestone stratums average ranged from 10 to 20.

6.1.2 T-WALL DESIGN

Floodwalls are typically constructed using either an I-wall or T-wall foundation. An I-wall is a
cantilevered steel sheet pile with a concrete cover above ground while a T-wall is a concrete
stem wall with a concrete footing typically supported by piles. Given the karst limestone near
the surface throughout the study area driving a sheetpile for an I-wall foundation would be
difficult and therefore cost ineffective.

Due to the karst geology and groundwater levels throughout the state of Florida certain
foundation design methods are preferred. Auger cast piles were recommended as the preferred
method of support for the T-wall foundation.

6.1.2.1 Pile Capacity

Preliminary design loads (81.5 kips vertical, 13.4 kips lateral) were provided by the study
Structural Engineer. Auger cast piles of various diameters were analyzed for skin friction and
bearing capacities. Pile capacity tables are available for review in Appendix B of this report. Hand
calculations for the design can be found in Appendix C. Additionally, an idealized soil profile
based on review of the existing geotechnical information was developed for use in the pile capacity
tables and lateral capacity analyses. The idealized soil profile is in Appendix A and the individual
boring logs are in Appendix F.

An allowable end bearing capacity of 2.0 kips per square foot (ksf) and an allowable skin friction
capacity of 2.3 ksf can be utilized for the design of auger cast piles extended into bedrock in
accordance with the available geotechnical data and FHWA Geotechnical Engineering Circular
No. 8 — “Design and Construction of Continuous Flight Auger Piles”, 2007. Neglect end bearing
if the bottom of the socket cannot be inspected and percussion or pilot test holes are not utilized to
a minimum of ten feet below the bearing elevation.

Lateral pile capacity was determined using L-Pile. Generally, the axial pile capacity controls the
pile design in terms of both length and diameter. Maximum bending moments were determined
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for one inch of deflection for various width 20-feet long piles. Bending moment charts at a
maximum of one inch of deflection are included in Appendix D.

6.1.2.2 Seepage Analysis

Due to the porous geology encountered in the study area, seepage analyses should be completed
to determine the amount of tidally influenced flow beneath the proposed floodwall.

Using the geologic and hydraulic transient loading conditions, the peak estimated flow per linear
foot of wall and approximate depth of water accumulating within the protected area should be
determined. Both of these parameters will vary dependent on the duration of the hydraulic loading
and site topography.

The design team should take into consideration the increased amount of flow into the protected
area due to seepage when designing the pump station capacity and the associated economic impacts
of potential additional damage.

6.1.2.3 Uplift Pressure

It is anticipated that a minimum of a 10-foot deep cutoff wall will be required at the waterside
footing toe to reduce uplift pressure. The slurry wall backfill material will be Cement-Bentonite
(CB), also known as self-hardening slurry. A trench is excavated through a slurry that consists
of water, bentonite and cement. The trench slurry hardens in place, typically overnight, and
serves as a low-permeability cutoff wall. Estimated maximum uplift can be expected to be
around 1500 pounds per square foot.

6.1.2.4 Future Design Activities

During the PED phase, subsurface explorations will be conducted along the T-wall alignments to
supplement existing information. Information from the subsurface explorations will be used to
develop site-specific subsurface cross sections for axial and lateral load capacity, settlement,
seepage and footing uplift pressure. The Structural Engineer may provide updated pile loadings
(axial and lateral) based on more detailed structural analysis. At locations where fill exists, the
effect of downdrag will be evaluated, if necessary.

6.2 SAND SOURCES
6.2.1 GENERAL

Sand sources for beach re-nourishment will typically come from either off shore dredging or
local quarries and mines. Due to the high volume of sand needed, a combination off shore and
inland may need to be utilized during construction. The following paragraphs represent possible
known alternatives for sand sources. The re-nourishment sand can be expected to be similar to
the following specifications:

e Maximum Shell Content: 1% retained on the No. 4 sieve
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e Munsell Color Value: Moist Value (Chroma = 1) of 7 or lighter
e Median grain size: 0.33 millimeters

Note: These values may change based on possible available sources and/or sponsor
preference.

According to the recent re-nourishment contract from 2016, Collier County required a mean
grain size of 0.33 millimeters for placed re-nourishment sands. A Quality Assurance/Quality
Control (QA/QC) program will be provided throughout construction to verify the fill material
placed at re-nourishment areas. See Section 7.3 for more detail.

6.2.2 OFF SHORE SAND SOURCES

Off shore fill material is dredged from the ocean floor and then pumped or transported by barge
to the re-nourishment area. BOEM is currently leasing two off shore locations (Borrow Areas T-
1 and T-2); one of which is currently being used by Collier County for beach re-nourishment.
Maps for the offshore borrow areas can be found in Appendix E.

6.2.3 INLAND SOURCES

Inland sources excavate fill material from local quarries or mines within the area. The fill
material is then transported directly to the re-nourishment area. Possible inland sources include:

Witherspoon Mine

Ortana Mine

Immokalee Mine

Garcia Sand Mine

SDI (Atlantic Civil, Inc.) Mine

Inland sources will be required to submit material gradation and munsell color value for
approval.

6.3 STORM SURGE BARRIERS

Surge barriers are proposed at locations where tidal and storm surges impact the back bay areas
and nearby roadways. Approximate surge barrier locations are shown in the main report. One
surge barrier is proposed along Wiggins Pass westward of Vanderbilt Road. Additionally,
another surge barrier is proposed along Doctors Pass to protect the surrounding back bay areas.

The surge barriers are anticipated to include, or consist of a combination of, sector gates (large

openings), miter gates (small openings) and tide gates with associated floodwalls. It is
anticipated that the surge barriers and appurtenant structures will require an auger cast pile
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foundation system for axial and lateral support. The sector structure will likely consist of two
metal rotating sector gates attached to reinforced concrete abutments. Sector gates will be
supported by an auger cast pile system socketed into bedrock. It is anticipated the sector gates
will be left open most of the time to allow water exchange and small boat traffic and will only be
closed during major storm events to prevent storm surge water. Miter gates may also be utilized
at areas with smaller openings. Tide gates may be utilized where small creeks and storm
drainage outlets cross the floodwall alignments.

6.3.1 FUTURE DESIGN ACTIVITY

During the PED phase, subsurface explorations will be conducted over water from a barge along
the surge barrier alignments where needed to supplement existing data. Explorations for tide
gate design will likely be conducted on land adjacent to the proposed gate location. All
geotechnical explorations will be used to develop site-specific cross sections to design the
barriers. It is anticipated that all piles will be auger cast-in-place type and be rock socketed. Pile
design for sector gates will include evaluations of axial capacity, lateral load capacity and
deflection, settlement and, where applicable, downdrag. The Structural Engineer will provide
updated pile loads based on a more detailed structural analysis. The number and length of sector
gate piles may change from what was assumed during this study. Pile length for the appurtenant
structures (floodwalls and pump stations) may change based on the additional explorations. The
axial capacity charts in Appendix B can be used for appurtenant structures for estimating
purposes.

CHAPTER 7 CONSTRUCTABILITY

The primary constructability issues for the Collier county CSRM project are expected to be
construction adjacent to existing structures, sediment control plans, hard bottom, traffic and
tourism impacts. These issues are discussed individually in this chapter.

7.1 CONSTRUCTION ADJACENT TO EXISTING STRUCTURES

Auger Cast-in-Place (ACIP) piles could be detrimental to the existing structures if installed in
proximity to shallow foundations. The installation of ACIP piles tends to remove subsurface soil
that could result in the undermining of the existing structure shallow foundations. The installation
process of an ACIP pile causes loosening of the pile shaft sidewalls during augering; therefore, the
installation of ACIP piles adjacent to existing shallow foundations bearing on granular soils may
produce undesired settlements to nearby footings. To prevent unwanted damage to existing
footings, preventive measures should be taken for ACIP piles installed within 15 feet of existing
footings. Methods typically used to prevent damage to existing foundations include stabilization
by means of jet grouting or chemical grouting, cutoff curtain walls around pile installation to
contain ground softening caused by the augering process or underpinning of the existing shallow
foundations. In either case, the existing structures and/or foundations shall be closely monitored
for movement by the geotechnical engineer of record.

Additionally, vibration monitoring during ACIP construction will not be required as opposed to
conventional driven piles. However, other activities such as concrete/asphalt demolition,
compaction with a vibratory compactor, and excavation can possibly produce vibrations that do
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not dissipate until about 60-70 feet. If any of those activities or similar activities will be conducted
within 70 feet of existing structures to remain, then vibration monitoring will be needed.

Construction adjacent to existing structures also means that the temporary construction right-of-
way must be minimized. Construction in tight quarters tends to take longer, which increases
costs, and may be more dangerous for the workers.

7.2 MAN-MADE FILL MATERIALS

Significant amounts of man-made fill materials exist within the project footprint. Many of these
fills were placed along the various waterways to raise grades and provide additional land for
development. Older man-made fill materials are generally minimally compacted and consist of
whatever material was available at the time, which can include trash and debris. Older man-made
fills can cause excessive settlement of structures with shallow foundations due to inadequate
compaction and large pieces of debris can make excavation and pile installation difficult. Project
floodwalls will be on pile foundations. Obstructions encountered during pile installation will be
evaluated on a case-by-case basis.

7.3 QA/QC PLAN

A QA/QC plan will be developed with Collier County to ensure the proposed sand placed on the
beaches will be acceptable. The existing beach sand will be sampled and characterized in order
to create sediment compliance specifications. The proposed re-nourishment sand will be test to
verify it meets specifications. — Source CB&I CPE pgs 28-30.

7.4 HARD BOTTOM IMPACTS

Hard bottom impacts refer to the large sensitive ecosystem along the ocean floor adjacent to the
project shoreline. Significant attention should be devoted to the elimination and monitoring of
hard bottom impacts during on-going construction activities. It is recommended hard bottom
mapping be conducted prior to construction. For more information on soil migration mapping,
depth of closure and hard bottom delineation see the Hydraulics, Hydrology, and Coastal Sub-
Appendix.

7.5 TURBIDITY MONTORING

High turbidity levels can have negative impacts on the surrounding ecosystem. A monitoring
plan should be in place to measure the acceptable level of Total Suspended Solids (TSS). For
more information on soil migration mapping and turbidity monitoring see the Hydraulics,
Hydrology, and Coastal Sub-Appendix.

7.6 TRAFFIC AND TOURISM IMPACTS

Beach re-nourishment along recommended reaches should be planned accordingly to minimize
the negative impact on county tourism revenue. Construction near and along/across roadways
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will negatively impact traffic and may require temporary street or lane closures and traffic
monitors. The construction contractor will need an extensive traffic control plan and will have to
perform extensive coordination with the City to provide public notice of traffic impacts.
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APPENDIX GEO-A: IDEALIZED SOIL PROFILE
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APPENDIX GEO-B: AXIAL CAPACITY CHARTS



Rock Socket Diameter = 1.5 feet Nominal Unit Side Shear = 7.0 ksf

Rock Socket Diameter = 18 inches Nominal Unit End Bearing = 6.0 ksf
Nominal Unit Uplift Resistance = 4.2 ksf
. . . Total Total
Nominal Nominal Nominal Factored Factored
. . . . : Factored Factored
Depth Below Side End Bearing Uplift Side End Bearing Aial Uplift
Casing (ft.) | Resistance | Resistance | Resistance | Resistance | Resistance . .
(Kips) (Kips) (Kips) (Kips) (Kips) Re5|s.tance ReS|s.tance

(kips) (kips)
0.0 - - - - - - -
1.0 - - - - - - -
2.0 - - - - - - -

Minimum Socket
<<<<<< ]
3.0 49 10.6 35 16 4 20 12 Depth Below Casing

4.0 82 10.6 58 27 4 31 19
5.0 115 10.6 81 38 4 42 27
6.0 148 10.6 104 49 4 53 35
7.0 181 10.6 127 60 4 64 42
8.0 214 10.6 150 71 4 75 50
9.0 247 10.6 173 82 4 86 58
10.0 280 10.6 196 93 4 97 65
11.0 313 10.6 219 104 4 108 73
12.0 346 10.6 242 115 4 119 81
13.0 379 10.6 266 126 4 130 89
14.0 412 10.6 289 137 4 141 96

15.0 445 10.6 312 148 4 152 104

16.0 478 10.6 335 159 4 163 112

17.0 511 10.6 358 170 4 174 119

18.0 544 10.6 381 181 4 185 127

19.0 577 10.6 404 192 4 196 135

20.0 610 10.6 427 203 4 207 142




FACTORS OF SAFETY 3.0

*Minimum Socket Length = 1.5 x Dia. 2.25 ft

Neglect contribution of upper one diameter of shaft for axial resistance (already accounted for in table)

FHWA - Geotechncial Engineering Circular (GEC) No. 8 - "Design and Construction of Continuous Flight Auger Piles", 2007

Frizzi, Meyer, Auger Cast Piles - "South Florida Experience", 2000

Lateral Loads may govern ACP depths

Designer should consider neglecting end bearing if bottom of shaft can not be inspected
Pilot holes (2" diameter) can also be drilled at least 10' below the pile tip to the verify the end bearing



Rock Socket Diameter = 2 feet Nominal Unit Side Shear = 7.0 ksf

Rock Socket Diameter = 24 inches Nominal Unit End Bearing = 6.0 ksf
Nominal Unit Uplift Resistance = 4.2 ksf
. . . Total Total
Nominal Nominal Nominal Factored Factored
. . . . : Factored Factored
Depth Below Side End Bearing Uplift Side End Bearing Aial Unlift
Casing (ft.) | Resistance | Resistance | Resistance | Resistance | Resistance . .p
(Kips) (Kips) (Kips) (Kips) (Kips) Resistance | Resistance
P P P P P (kips) (kips)
0.0 - - - - - - -
1.0 - - - - - - -
2.0 - - - - - - -
3.0 44 18.8 31 15 6 21 10

Minimum Socket

<L .
4.0 88 18.8 62 29 6 36 21 Depth Below Casing
5.0 132 18.8 92 44 6 50 31
6.0 176 18.8 123 59 6 65 41
7.0 220 18.8 154 73 6 80 51
8.0 264 18.8 185 88 6 94 62
9.0 308 18.8 216 103 6 109 72
10.0 352 18.8 246 117 6 124 82
11.0 396 18.8 277 132 6 138 92
12.0 440 18.8 308 147 6 153 103
13.0 484 18.8 339 161 6 168 113
14.0 528 18.8 369 176 6 182 123
15.0 572 18.8 400 191 6 197 133
16.0 616 18.8 431 205 6 212 144
17.0 660 18.8 462 220 6 226 154
18.0 704 18.8 493 235 6 241 164
19.0 748 18.8 523 249 6 256 174
20.0 792 18.8 554 264 6 270 185




FACTORS OF SAFETY 3.0

*Minimum Socket Length = 1.5 x Dia. 3.0ft

Neglect contribution of upper one diameter of shaft for axial resistance (already accounted for in table)

FHWA - Geotechncial Engineering Circular (GEC) No. 8 - "Design and Construction of Continuous Flight Auger Piles", 2007

Frizzi, Meyer, Auger Cast Piles - "South Florida Experience", 2000

Lateral Loads may govern ACP depths

Designer should consider neglecting end bearing if bottom of shaft can not be inspected
Pilot holes (2" diameter) can also be drilled at least 10' below the pile tip to the verify the end bearing



Rock Socket Diameter = 2.5 feet Nominal Unit Side Shear = 7.0 ksf

Rock Socket Diameter = 30 inches Nominal Unit End Bearing = 6.0 ksf
Nominal Unit Uplift Resistance = 4.2 ksf
. . . Total Total
Nominal Nominal Nominal Factored Factored
. . . . : Factored Factored
Depth Below Side End Bearing Uplift Side End Bearing Aial Uplift
Casing (ft.) | Resistance | Resistance | Resistance | Resistance | Resistance . .
(Kips) (Kips) (Kips) (Kips) (Kips) Re5|s.tance ReS|s.tance
(kips) (kips)
0.0 - - - - - - -
1.0 - - - - - - -
2.0 - - - - - - -
3.0 27 29.5 19 9 10 19 6
cccccs Minimum Socket
Depth Below Casing
4.0 82 29.5 58 27 10 37 19
5.0 137 29.5 96 46 10 56 32
6.0 192 29.5 135 64 10 74 45
7.0 247 29.5 173 82 10 92 58
8.0 302 29.5 212 101 10 111 71
9.0 357 29.5 250 119 10 129 83
10.0 412 29.5 289 137 10 147 96
11.0 467 29.5 327 156 10 166 109
12.0 522 29.5 366 174 10 184 122
13.0 577 29.5 404 192 10 202 135
14.0 632 29.5 443 211 10 221 148
15.0 687 29.5 481 229 10 239 160
16.0 742 29.5 520 247 10 257 173
17.0 797 29.5 558 266 10 276 186
18.0 852 29.5 597 284 10 294 199
19.0 907 29.5 635 302 10 312 212

20.0 962 29.5 673 321 10 331 224




FACTORS OF SAFETY 3.0
*Minimum Socket Length = 1.5 x Dia. 3.75 ft
Neglect contribution of upper one diameter of shaft for axial resistance (already accounted for in table)
FHWA - Geotechncial Engineering Circular (GEC) No. 8 - "Design and Construction of Continuous Flight Auger Piles", 2007
Frizzi, Meyer, Auger Cast Piles - "South Florida Experience", 2000
Lateral Loads may govern ACP depths

Designer should consider neglecting end bearing if bottom of shaft can not be inspected
Pilot holes (2" diameter) can also be drilled at least 10" below the pile tip to the verify the end bearing



Rock Socket Diameter = 3.0 feet Nominal Unit Side Shear = 7.0 ksf

Rock Socket Diameter = 36 inches Nominal Unit End Bearing = 6.0 ksf
Nominal Unit Uplift Resistance = 4.2 ksf
. . . Total Total
Nominal Nominal Nominal Factored Factored
. . . . : Factored Factored
Depth Below Side End Bearing Uplift Side End Bearing Aial Unlift
Casing (ft.) | Resistance | Resistance | Resistance | Resistance | Resistance . .p
(Kips) (Kips) (Kips) (Kips) (Kips) Resistance | Resistance
P P P P P (kips) (kips)
0.0 - - - - - - -
1.0 - - - - - - -
2.0 - - - - - - -
3.0 - - - - - - -
4.0 66 42.4 46 22 14 36 15

Minimum Socket

<<<<<< )
Depth Below Casing
5.0 132 42.4 92 44 14 58 31
6.0 198 42.4 139 66 14 80 46
7.0 264 42.4 185 88 14 102 62
8.0 330 424 231 110 14 124 77
9.0 396 42.4 277 132 14 146 92
10.0 462 42.4 323 154 14 168 108
11.0 528 42.4 369 176 14 190 123
12.0 594 42.4 416 198 14 212 139
13.0 660 42.4 462 220 14 234 154
14.0 726 42.4 508 242 14 256 169
15.0 792 42.4 554 264 14 278 185
16.0 858 42.4 600 286 14 300 200
17.0 924 42.4 647 308 14 322 216
18.0 990 42.4 693 330 14 344 231
19.0 1056 42.4 739 352 14 366 246

20.0 1122 42.4 785 374 14 388 262




FACTORS OF SAFETY 3.0

*Minimum Socket Length = 1.5 x Dia. 4.5 ft

Neglect contribution of upper one diameter of shaft for axial resistance (already accounted for in table)

FHWA - Geotechncial Engineering Circular (GEC) No. 8 - "Design and Construction of Continuous Flight Auger Piles", 2007

Frizzi, Meyer, Auger Cast Piles - "South Florida Experience", 2000

Lateral Loads may govern ACP depths

Designer should consider neglecting end bearing if bottom of shaft can not be inspected
Pilot holes (2" diameter) can also be drilled at least 10' below the pile tip to the verify the end bearing



Rock Socket Diameter = 3.5 feet Nominal Unit Side Shear = 7.0 ksf

Rock Socket Diameter = 42 inches Nominal Unit End Bearing = 6.0 ksf
Nominal Unit Uplift Resistance = 4.2 ksf
. . . Total Total
Nominal Nominal Nominal Factored Factored
. . . . : Factored Factored
Depth Below Side End Bearing Uplift Side End Bearing Aial Unlift
Casing (ft.) | Resistance | Resistance | Resistance | Resistance | Resistance . .p
(Kips) (Kips) (Kips) (Kips) (Kips) Resistance | Resistance
P P P P P (kips) (kips)
0.0 - - - - - - -
1.0 - - - - - - -
2.0 - - - - - - -
3.0 - - - - - - -
4.0 38 57.7 27 13 19 32 9
5.0 115 57.7 81 38 19 58 27

Minimum Socket

<L .
6.0 192 57.7 135 64 19 83 45 Depth Below Casing
7.0 269 57.7 189 90 19 109 63
8.0 346 57.7 242 115 19 135 81
9.0 423 57.7 296 141 19 160 99
10.0 500 57.7 350 167 19 186 117
11.0 577 57.7 404 192 19 212 135
12.0 654 57.7 458 218 19 237 153
13.0 731 57.7 512 244 19 263 171
14.0 808 57.7 566 269 19 289 189
15.0 885 57.7 620 295 19 314 207
16.0 962 57.7 673 321 19 340 224
17.0 1039 57.7 727 346 19 366 242
18.0 1116 57.7 781 372 19 391 260
19.0 1193 57.7 835 398 19 417 278

20.0 1270 57.7 889 423 19 443 296




FACTORS OF SAFETY 3.0

*Minimum Socket Length = 1.5 x Dia. 5.25 ft

Neglect contribution of upper one diameter of shaft for axial resistance (already accounted for in table)

FHWA - Geotechncial Engineering Circular (GEC) No. 8 - "Design and Construction of Continuous Flight Auger Piles", 2007

Frizzi, Meyer, Auger Cast Piles - "South Florida Experience", 2000

Lateral Loads may govern ACP depths

Designer should consider neglecting end bearing if bottom of shaft can not be inspected
Pilot holes (2" diameter) can also be drilled at least 10' below the pile tip to the verify the end bearing



Rock Socket Diameter = 4.0 feet Nominal Unit Side Shear = 7.0 ksf

Rock Socket Diameter = 48 inches Nominal Unit End Bearing = 6.0 ksf
Nominal Unit Uplift Resistance = 4.2 ksf
. . . Total Total
Nominal Nominal Nominal Factored Factored
. . . . : Factored Factored
Depth Below Side End Bearing Uplift Side End Bearing Aial Uplift
Casing (ft.) | Resistance | Resistance | Resistance | Resistance | Resistance . .
(Kips) (Kips) (Kips) (Kips) (Kips) Re5|s.tance ReS|s.tance
(kips) (kips)
0.0 - - - - - - -
1.0 - - - - - - -
2.0 - - - - - - -
3.0 - - - - - - -
4.0 - - - - - - -
5.0 88 75.4 62 29 25 54 21
Minimum Socket
<<<<<< .
6.0 176 75.4 123 59 25 84 41 Depth Below Casing
7.0 264 75.4 185 88 25 113 62
8.0 352 75.4 246 117 25 142 82
9.0 440 75.4 308 147 25 172 103
10.0 528 75.4 369 176 25 201 123
11.0 616 75.4 431 205 25 230 144
12.0 704 75.4 493 235 25 260 164
13.0 792 75.4 554 264 25 289 185
14.0 880 75.4 616 293 25 318 205
15.0 968 75.4 677 323 25 348 226
16.0 1056 75.4 739 352 25 377 246
17.0 1144 75.4 800 381 25 406 267
18.0 1232 75.4 862 411 25 436 287
19.0 1319 75.4 924 440 25 465 308
20.0 1407 75.4 985 469 25 494 328

FACTORS OF SAFETY 3.0



*Minimum Socket Length = 1.5 x Dia. 6 ft

Neglect contribution of upper one diameter of shaft for axial resistance (already accounted for in table)

FHWA - Geotechncial Engineering Circular (GEC) No. 8 - "Design and Construction of Continuous Flight Auger Piles", 2007
Frizzi, Meyer, Auger Cast Piles - "South Florida Experience", 2000

Lateral Loads may govern ACP depths

Designer should consider neglecting end bearing if bottom of shaft can not be inspected
Pilot holes (2" diameter) can also be drilled at least 10" below the pile tip to the verify the end bearing



APPENDIX GEO-C: PILE CAPACITY HAND
CALCULATIONS
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APPENDIX GEO-D: LPILE



Collier County CSRM
Pile Diameter = 18 inches
Pile Length = 20 feet
Lateral Deflection vs. Depth

Deflection, in.
0 005 01 015 02 025
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o A N O

Depth, ft
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20

Loading Case 1 Loading Case 2
Loading Case 3 Loading Case 4

LPile 2016.9.02, © 2016 by Ensoft, Inc.
LOAD CASE 1: No Axial Load, Free End, 25 kip lateral load

LOAD CASE 2: No Axial Load, Fixed End, 25 kip lateral load
LOAD CASE 3: 152 kip Axial Load, Free End, 25 kip lateral load

LOAD CASE 4: 152 kip Axial Load, Fixed End, 25 kip lateral load



Depth, f

Collier County CSRIM
Pile Diameter = 18 inches
Pile Length = 20 feet
Bending Moment vs. Depth

Bending Moment, in—-Kips
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Loading Case 3

Loading Case 2
Loading Case 4

L Pile 2076.9.02, © 2076 by Ensoft, Inc.




Depth, ft

Collier County CSRM
Pile Diameter = 24 inches
Pile Length = 20 feet
Lateral Deflection vs. Depth

Deflection, in.
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— Loading Case 1 — Loading Case 2
— Loading Case3  Loading Case 4

LPile 2016.9.02, © 2016 by Ensoft, Inc.

LOAD CASE 1: No Axial Load, Free End, 25 kip lateral load
LOAD CASE 2: No Axial Load, Fixed End, 25 kip lateral load
LOAD CASE 3: 152 kip Axial Load, Free End, 25 kip lateral load

LOAD CASE 4: 152 kip Axial Load, Fixed End, 25 kip lateral load



Depth, f

Collier County CSRIM
Pile Diameter = 24 inches
Pile Length = 20 feet
Bending Moment vs. Depth

Bending Moment, in—-Kips
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500

Loading Case 1
Loading Case 3

Loading Case 2
Loading Case 4

L Pile 2076.9.02, © 2076 by Ensoft, Inc.




Depth, ft

Collier County CSRM
Pile Diameter = 30 inches
Pile Length = 20 feet
Lateral Deflection vs. Depth

Deflection, in.
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— Loading Case3  Loading Case 4

LPile 2016.9.02, © 2016 by Ensoft, Inc.

LOAD CASE 1:

LOAD CASE 2:

LOAD CASE 3:

LOAD CASE 4:

No Axial Load, Free End, 25 kip lateral load
No Axial Load, Fixed End, 25 kip lateral load
152 kip Axial Load, Free End, 25 kip lateral load

152 kip Axial Load, Fixed End, 25 kip lateral load



Collier County CSRM
Pile Diameter = 30 inches
Pile Length = 20 feet
Bending Moment vs. Depth

Bending Moment, in-Kips
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Depih f
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Loading Case 1
Loading Case 3

Loading Case 2
Loading Case 4

L Pile 2076.9.02, © 2076 by Ensoft, Inc.



Depth, ft

Collier County CSRM
Pile Diameter = 36 inches
Pile Length = 20 feet
Lateral Deflection vs. Depth

Deflection, in.
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— Loading Case3  Loading Case 4

LPile 2016.9.02, © 2016 by Ensoft, Inc.

LOAD CASE 1: No Axial Load, Free End, 25 kip lateral load
LOAD CASE 2: No Axial Load, Fixed End, 25 kip lateral load
LOAD CASE 3: 152 kip Axial Load, Free End, 25 kip lateral load

LOAD CASE 4: 152 kip Axial Load, Fixed End, 25 kip lateral load



Depth, ft
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Collier County CSRM
Pile Diameter = 36 inches
Pile Length = 20 feet
Bending Moment vs. Depth

Bending Moment, in-Kips
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Loading Case 1
Loading Case 3

—— Loading Case 2
Loading Case 4

LPile 2016.9.02, © 2016 by Ensoft, Inc.



Depth, ft

Collier County CSRM
Pile Diameter = 42 inches
Pile Length = 20 feet
Lateral Deflection vs. Depth

Deflection, in.
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LPile 2016.9.02, © 2016 by Ensoft, Inc.

LOAD CASE 1:

LOAD CASE 2:

LOAD CASE 3:

LOAD CASE 4:

No Axial Load, Free End, 25 kip lateral load
No Axial Load, Fixed End, 25 kip lateral load
152 kip Axial Load, Free End, 25 kip lateral load

152 kip Axial Load, Fixed End, 25 kip lateral load



Depth, ft

Collier County CSRM

Pile Diameter =42 inches

Pile Length = 20 feet

Bending Moment vs. Depth
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LPile 2016.9.02, © 2016 by Ensoft, Inc.




Depth, ft

Collier County CSRM
Pile Diameter = 48 inches
Pile Length = 20 feet
Lateral Deflection vs. Depth

Deflection, in.
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LPile 2016.9.02, © 2016 by Ensoft, Inc.

LOAD CASE 1: No Axial Load, Free End, 25 kip lateral load

LOAD CASE 2: No Axial Load, Fixed End, 25 kip lateral load

LOAD CASE 3: 152 kip Axial Load, Free End, 25 kip lateral load

LOAD CASE 4: 152 kip Axial Load, Fixed End, 25 kip lateral load



Depth, ft

Collier County CSRM

Pile Diameter = 48 inches

Pile Length = 20 feet

Bending Moment vs. Depth
Bending Moment, in-Kips
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APPENDIX GEO-E: T-1 MAP
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Attachment 2 — Borrow Area T-1 Aerial Map



APPENDIX GEO-F: PROJECT AREA BORING LOGS



2009 CPE Vibracores



Coastal Planning & Engineering, Inc.
2481 N.W. Boca Raton Blvd.

Boca Raton, Florida 33431

Phone # 1-561-391-8102

Legend for Geotechnical Data

(SP), (SM), etc. Refers to the Army Corps of Engineers Unified Soils Classification

System. Class types are defined primarily by grain size, sorting
and percent of material passing the 200 sieve. Classification of
materials on the core logs based on visual field examinations are
identified on the core logs under the Classification of Materials
Description. Classifications based on laboratory sieve analyses are
identified on the core logs in the Legend and under Remarks.

Grain Size Terms

Cobble -
Gravel —

Sand -

Fines —

retained on the 3.0” sieve
greater than the #4 sieve and less than the 3.0” sieve
Coarse: greater than the 3% sieve and less than the 3.0” sieve
Fine — greater than the #4 sieve and less than the % sieve
greater than the #200 sieve and less than the #4 sieve
Coarse - greater than the #10 sieve and less than the #4 sieve
Medium - greater than the #40 sieve and less than the #10 sieve
Fine - greater than the #230 sieve and less than the #40 sieve
(silt or clay) passing the #230 sieve

Proportional definition of descriptive terms

Descriptive Term Range of Proportions
Sandy, gravelly, etc. 35 % to 50 %
Some 20% to 35 %
Little 10 % to 20 %
Trace 1%to10 %

Note: Information is after ACOE Atlantic Division Manual # 1110-1-1 titled Engineering and Design
Geotechnical Manual for Surface and Subsurface Investigations
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Coastal Planning & Engineering, Inc.

2481 N.W. Boca Raton Blvd.
Boca Raton, Florida 33431
Phone # 1-561-391-8102

Legend for Geotechnical Data

el graded gravels or
gravel-zand mixdures,
little or no fines

Poorly graded gravels
or gravel-sand mixtures,
wel little ar no fines

Sifty gravels, aravel-
sand-zit mixtures

Clayey gravels, gravel-
sand-clay mixtures

Wl gracled zands or gravelly
zandsz, [tle or no fines

Poarly graded sands ar
gravely sandsz, little ar
no fines

=ity =ands, zand-=it
mixtures

Clayey sands, sand-clay
mixtures

iell-graded sity zand

Well-graded silty gravel

Clavey =ity gravel

haiL

MH

L

2H

CL

CH

PT

=P-Em

Sh-5C

ML-CL

L I I |
LI N |
e e s

NN

A\\N

Inorganic zittz and very fine
zands, rock flour, zandy =its
of clayey sits with shight plasticiy

Inorganic sits, micaceous or
distomaceous fine sandy or
ity =zoild, elastic sits

Organic sits and organic
zift-clays of low plasticity

Organic clays of medium to high
plazticty, arganic silt=

Inorganic clays of low to medium
plasticity, aravelly clays, sandy
clays, sitty claws, lean clays

Inarganic clays of high
plasticity, fat clays

Peat and ather highly

organic =oils

Poorly -graded =ity =and

Sitty clayey sand

Imarganic =ity lean clay

Note: Information is after ACOE Atlantic Division Manual # 1110-1-1 titled Engineering and Design
Geotechnical Manual for Surface and Subsurface Investigations



Coastal Planning & Engineering, Inc.
2481 N.W. Boca Raton Blvd.

Boca Raton, Florida 33431

Phone # 1-561-391-8102

Legend for Geotechnical Data

The naming convention used by Coastal Planning and Engineering incorporates key
information about the item in the title. The naming format uses the following
information:

e Abbreviated area name (two letters that will be used throughout the project)
e Abbreviated data type: jet probe (JP), vibracore (VC) or surface sample (SS)
e Collection year (YY)

Format examples:
A) WPV C-09-
B) WPVC-11-

Example A is vibracore number 03, collected in the Wiggins Pass area of Collier County
in the year 2009.

Example B refers to sample number 1 taken from vibracore number 06, which was
collected in the Wiggins Pass area of Collier County in 2011.

Note: Information is after ACOE Atlantic Division Manual # 1110-1-1 titled Engineering and Design
Geotechnical Manual for Surface and Subsurface Investigations



FLORIDA DEP ROSS WPVC-09-01-06.GPJ JPBRAZIL.GDT 9/28/09

Boring Designation WPVC-09-01

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Wiggins Pass 2009 Vibracores 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-09-01 | X=385297 Y=712,138 Mechanical [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
! 12. TOTAL SAMPLES H 1
Athena | | |
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Neal Wicker
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
XJ VERTICAL | VERTICAL 1 15. DATE BORING ! STARTED ! COMPLETED
] INCLINED l l ) | 08-12-09 09:06 i 08-12-09 09:07
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -6.4 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 8 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 9.0 Ft. PB
g g
ELEV. | DEPTH CLASSIFICATION OF MATERIALS % 5
(ft) (ft) § Depths and elevations based on ed RE/C- gE REMARKS
-6.4 0.0 - Qw Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
7.0 06 P o 4 SAND, fine grained, quartz, trace shell 1 Sample #1, Depth = .z 0
T fragments, trace shell hash, trace silt, shell Mean (mm): 0.21, Phi Sorting: 1.36
i Il fragments typically up to 0.5", 2 (1.25"x0.75") Shell Hash: 1%, Fines (230): 3.00% (SW) i
i Il shell fragments @ core top, 1.0" dark gray |
8.9 25 ||| (2.5Y-4/1) pocket of increased fines and little Sample #2, Depth = 3.0'
organics @ 0.4', gray (2.5Y-6/1), (SW). 5 M -0.18. Phi Sorting: 0.51
97F 33 Organic CLAY, little sand, sand is distributed in Sr?al?l-(lmmh').O"/. a ! 53(')'19'2 64% (SP -
laminae and pockets up to 1.0", material mottles ell Hash: 0%, Fines (230): 2.64% (SP)
B with light brownish gray (2.5Y-6/2) sand Sample #3, Depth = 4.0' B
laminae in transition @ base of layer, black 3 Mean (mm): 0.19, Phi Sorting: 0.49
— (2.5Y-2.5/1), (OL). Shell Hash: 0%, Fines (230): 4.13% (SP) —5
-12.2 5.8 SAND, fine grained, quartz, trace organics,
- trace silt, organics distributed in laminae and -
pockets up to 0.75", light brownish gray Sample #4, Depth = 7.0'
- (10YR-6/2), (SP). 4 Mean (mm): 0.22, Phi Sorting: 0.44 B
SAND, fine grained, quartz, some organics, Shell Hash: 0%, Fines (230): 1.60% (SP)
-14.4 8.0 trace silt, 3.5" brown (10YR-4/3) pocket of B
decreased organics @ 4.4', (0.25"x1.5") pocket {-
-15.4 9.0 of clean sand @ 4.2', very dark grayish brown i
(10YR-3/2), (SP).
| SAND, fine grained, quartz, trace organics, 10
trace silt, trace organic clayey laminae, light
| olive brown (2.5Y-5/4), (SP). |
No Recovery.
End of Boring
— —15
— —20
25



FLORIDA DEP ROSS WPVC-09-01-06.GPJ JPBRAZIL.GDT 9/28/09

Boring Designation WPVC-09-02

DIVISION

DRILLING LOG

INSTALLATION

SHEET 1
OF 1 SHEETS

. PROJECT 9. SIZE AND TYPE OF BIT 3.0In.
Wiggins Pass 2009 Vibracores 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD 1983 i NAVD 88
. BORING DESIGNATION LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [_] AUTO HAMMER

SAJ FORM 1836

JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

WPVC-09-02 X=384,818 Y =711,731 Mechanical [] MANUAL HAMMER
. DRILLING AGENCY ! CONTRACTOR FILE NO. 12, TOTAL SAMPLES ! DISTURBED ! UNDISTURBED (UD)
Athena i ) i i
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Neal Wicker T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
XJ VERTICAL | VERTICAL 1 15. DATE BORING ! STARTED ! COMPLETED
[] INCLINED i i ) i 08-12-09 09:39 ;| 08-12-09 09:40
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -3.1 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 10 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 11.0 Ft. PB
g g
. CLASSIFICATION OF MATERIALS %, &
EI(-fE)V I:’E(Ft.)"'l § Depths and elevations based on ed RE/C- gE REMARKS
-3.1 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
3.7 06 bk - 4 SAND, fine grained, quartz, little shell hash, 1 Sample #1, Depth = 0.3 0
[2-#]] trace shell fragments, trace silt, trace whole " Mean (mm): 0.22, Phi Sorting: 1.02
4.5 1.4 [+ =11 shell, shell fragments and whole shells typically 2 Shell Hash: 0%, Fines (230): 1.54% (SW) i
| sz e s @ons e 2 g 2o |
L o o .0"x2.0") rock fragmen .2',1.0" clayey :1.32, Phi ing: 2.
L° .%o || pocket @ 0.1', shell hash increases with depth, 3 Shell Hash: 6%, Fines (230): 1.08% (SW)
66 35 pod SAND f'gghgtrgarﬁéézdsgm;'o(rﬁzvs)hen hash E/Iigr? I?nfrﬁ‘)'%eggh ;fﬁ'gorﬁng' 1.35 -
* , fi ined, quartz, , :0.25, -1
little shell fragments, little whole shell, trace silt, !_ Shell Hash: 1%, Fines (230): 1.42% (SW) -
whole shells up to 1.5", shell fragments up to 4 Sample #4, Depth = 4.5'
1.0", light gray (2.5Y-7/1), (SW). Mean (mm): 0.20, Phi Sorting: 0.64 -5
91 6.0 SAND, fine grained, quartz, trace organics, Shell Hash: 0%, Fines (230): 4.26% (SP-SM)
—= - trace shell fragments, trace shell hash, trace Sample #5, Depth = 6.5' -
-10.0 6.9 silt, trace whole shell, whole shells and shell ,_ 5 Mean (mm): 0.19, Phi Sorting: 0.58
- - fragments typically up to 1.0", organics ’- Shell Hash: 0%, Fines (230): 3.86% (SP) -
distributed in pockets up to 0.5", 3 (2.0"x1.5") .
shell fragments @ 2.8' and (1) @ 3.5', 3.0" 5 aigﬁ'?nfg)_%egg‘ ;rﬁ-%o 051 X
pocket of mottled very dark gray (2.5Y-3/1) Shell H h'.0°/. F 230 93 1'20/ sp
R organics and gray (2.5Y-5/1) clay @ 3.0', ell Hash: 0%, Fines (230): 3.12% (SP) i
-12.6 9.5 pocket of increased organics from 1.7 to 2.0",
-13.1 10.0 light gray (2.5Y-7/1), (SW). 5 L 10
SAND, fine grained, quartz, little organics, trace
-14.1 11.0 clay, little organic laminae throughout, 2.5" |
pocket of wood fragments @ 5.3', color is
mottled with gray (2.5Y-6/1) and, dark gray |
(2.5Y-4/1), (SP-SM).
SAND, fine grained, quartz, little organics, trace
clay, clay is distributed in laminae and pockets i
up to 0.5", dark olive brown (2.5Y-3/3), (SP).
SAND, fine grained, quartz, trace clay, trace i
organics, trace organic pockets up to 0.5", clay
distributed in laminae and pockets up to 0.75", —15
light olive brown (2.5Y-5/3), (SP).
SAND, fine grained, quartz, little organics, trace -
clay, clay distributed in laminae and pockets up
to 0.25", dark olive brown (2.5Y-3/3), (SP). -
No Recovery.
End of Boring i
—20
25



FLORIDA DEP ROSS WPVC-09-01-06.GPJ JPBRAZIL.GDT 9/28/09

Boring Designation WPVC-09-03

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Wiggins Pass 2009 Vibracores 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD 1983 1 NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-09-03 i X=384,548 Y=711,832 Mechanical [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
Athena | | |
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Neal Wicker
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
XJ VERTICAL | VERTICAL 1 ! STARTED ! COMPLETED
] INcLINED l l 15 DATE BORING | 08-12-09 10:10 | 08-12-09 10:11
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -2.9 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 8.9 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 10.0 Ft. PB
g g
ELEV. | DEPTH CLASSIFICATION OF MATERIALS % g
(ft) (ft) § Depths and elevations based on ed RE/C- gE REMARKS
29 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
L Shelly SAND, fine grained, quartz, trace silt, Sample #1, Depth = 0.9' 0
| shell component is shell hash, shell fragments 1 Mean (mm): 1.30, Phi Sorting: 2.23 i
45 16 [4:-] andwhole shells upto 1.5", 1.0" reduced shell Shell Hash: 9%, Fines (230): 1.09% (SW)
- [=,=]"\__pocket @ 0.4', light gray (2.5Y-7/1), (GW). /] Sample #2, Depth = 2.1' i
-5.4 25 |°.° SAND, fine grained, quartz, trace shell 2 Mean (mm): 0.26, Phi Sorting: 1.48
(.7 fragments, trace shell hash, trace silt, trace Shell Hash: 2%, Fines (230): 2.45% (SW)
§ | °.° whole shell, shell fragments and whole shells B
[ <o | | typically up to 1.0, (2.0"x1.5") shell fragment @
i o o 2.0, 2.0" shelly pocket @ base, shell Sample #3, Depth = 4.3' i
:a:u" component is shell hash, shell fragments and 3 Mean (mm): 0.31, Phi Sorting: 1.08
B - - whole shells up to 1( SZVE\)/) light gray (5Y-7/1), Shell Hash: 1%, Fines (230): 1.41% (SW) S
- o°o SAND, fine grained, q.uartz, trace shell -
97 6.8 [+°6] fragments, trace shell hash, trace silt, trace Sample #4, Depth = 7.1'
102 F 7.3 |'<[I§] whole shell, whole shells and shell fragments ] 4 Mean (mm): 1.01, Phi Sorting: 2.68 -
o 7 up to 1.25", trace organic clay pockets up to " Shell Hash: 5%, Fines (230): 2.99% (SW)
- N / 1.25", 1.0" wood fragment @ 6.2', 2.0" pocket 5 Sample #5, Depth = 8.5' -
118 89 |- é of increased whole shells and shell fragments Mean (mm): 0.20, Phi Sorting: 0.57
—F @6.3', light gray (2.5Y-7/1), (SW). Shell Hash: 0%, Fines (230): 4.53% (SP-SC) -
SAND, fine grained, quartz, some shell, trace ’V
-12.9 10.0 silt, shell component is shell hash, shell 10
fragments up to 1.25", and whole shells up to lr
| 0.75", (1.5"x1.0") rock fragment @ 6.9', |
(1.0"x0.75") rock fragment @ 7.2', gray
| (2.5Y-5/1), (GW-GM). |
SAND, fine grained, quartz, little organics, trace
clay, organics distributed in pockets up to 0.5",
i increased organic clays between 7.8' and 8.4', i
color is mottled with grayish brown (2.5Y-5/2)
§ and, dark grayish brown (2.5Y-4/2), (SP-SC). i
No Recovery.
— —15
B End of Boring B
— —20
25



FLORIDA DEP ROSS WPVC-09-01-06.GPJ JPBRAZIL.GDT 9/28/09

Boring Designation WPVC-09-04

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Wiggins Pass 2009 Vibracores 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-09-04 | X=384269 Y=711617 Mechanical [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. 12, TOTAL SAMPLES ! DISTURBED ! UNDISTURBED (UD)
Athena i ’ i i
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Neal Wicker T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING ! ‘l:;Eg_."Fg‘?LM | BEARING
] VERTICAL | | 15. DATE BORING ! STARTED ! COMPLETED
[J INCLINED ! ! i 08-12-09 10:30 i 08-12-09 10:31
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -5.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 10 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 11.0 Ft. KD
2 2
. CLASSIFICATION OF MATERIALS % g
EI(-fE)V I:’E(Ft.)"'l § Depths and elevations b d on ed RE/C- gE REMARKS
5.0 0.0 - Qw Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
-~ ] SHELL HASH, little shell fragments, Tittle whole 1 Sample #1, Depth = U5 0
6.0 1.0 || shell, trace sand, trace silt, shell fragments and Mean (mm): 2.04, Ehl Sorting: 2.04
7.2\ whole shells up to 1.75", light gray (5Y-7/1), > Shell Hash: 11%, Fines (230): 0.84% (SW) i
6.7 1.7 LI (GW). Sample #2, Depth = 1.3'
i F.°.7| SAND, fine grained, quartz, some shell hash, {- 3 Mean (mm): 0.44,.Phi Sorting: 1.95 B
-7.8 28 p o 9| trace shell fragments, trace silt, trace whole Shell Hash: 4%, Fines (230): 1.56% (SW)
i ||| | shell, shell fragments and whole shells up to f_ Sample #3, Depth =2.2" B
-8.7 3.7 1.5", (1.5"x1.75") rock fragment @ 1.6', gray Mean (mm): 0.52, Phi Sorting: 2.09
- %/ \ (5Y-6/1), (SW). I Shell Hash: 5%, Fines (230): 1.29% (SW) s
/ SAND, fine grained, quartz, trace shell 4 Sample #4, Depth = 4..5' .
103~ 53 / fragments, trace shell hash, trace silt, trace Mean (mmj: 0.15, Phi Sorting: 0.67 —5
N whole shell, shell fragments up to 1.75", whole !' Shell Hash: 0%, Fines (230): 14.02% (SC)
- | ° shells up to 1.25", light gray (5Y-7/1), (SW). . -
[ - Organic CLAY, some sand, little shell hash, firm 5 Eﬂigﬁlﬁnfri‘)'%eﬁg‘ I_Dr?igo rting: 0.88
- clay, black (5Y-2.5/1), (OL). e I 9 L. S
[- Clayey SAND, fine grained, quartz, fittie sif, Shell Hash: 0%, Fines (230): 6.65% (SW-SM)
132} 8.2 |° trace organics, trace shell hash, dark gray B
/% (5Y-4/1), (SC). [' 4
-14.1 L 9.1 2/ SAND, ]‘metgrameﬂ, ?Iuhartf], ttrace clﬁlty, tlrace Sample #6, Depth = 9.6' B
50| 100 []]  ence oo shol hash, taco st oy |1 6 | Mean (mm): 0.26, Phi Sorting: 1.12
= = . 0, H . 0, L
(2.0°%1.0"), (2.0°X1.0") shell fragment @ 6.4", " Shell Hash: 2%, Fines (230): 2.93% (SW) 10
-16.0 11.0 1.25" whole shell @ 7.1', (2.5"x0.5") worm tube |
@ 7.5, gray (5Y-5/1), (SW-SM).
| Clayey SAND, fine grained, quartz, trace |
organics, trace shell fragments, trace shell
hash, shell fragments up to 1.0", (1.0"x0.75")
i worm tube @ 9.0', dark gray (5Y-4/1), (SC). i
SAND, fine grained, quartz, trace organics,
§ trace shell fragments, trace shell hash, trace i
silt, shell fragments up to 0.75", (2.0"x0.5")
— worm tube @ 9.9', gray (5Y-5/1), (SW). —15
No Recovery.
| End of Boring |
— —20
25



FLORIDA DEP ROSS WPVC-09-01-06.GPJ JPBRAZIL.GDT 9/28/09

Boring Designation WPVC-09-05

SA%ZFORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Wiggins Pass 2009 Vibracores 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD 1983 1 NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-09-05 i X=383,865 Y=711,530 Mechanical [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
! 12. TOTAL SAMPLES 1 1
Athena | | |
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Neal Wicker
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
XJ VERTICAL | VERTICAL 1 15. DATE BORING ! STARTED ! COMPLETED
] INCLINED l l ) | 08-12-09 11:00 | 08-12-09 11:02
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -2.2 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 9.7 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 10.6 Ft. KD
g 2
ELEV. | DEPTH CLASSIFICATION OF MATERIALS % g
(ft) (ft) § Depths and elevations based on ed RE/C- gE REMARKS
221 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
~.. ] Shelly SAND, fine grained, quartz, little shell 1 Sample #1, Depth = 0.5 0
3.2 1.0 |. = fragments, trace silt, trace whole shell, shell Mean (mm): 1.21, Phi Sorting: 2.23
[=.°]1 component is shell hash, whole shells up to Shell Hash: 9%, Fines (230): 0.89% (SW) i
[ °.°J | 2.0", shell fragments up to 1.75", 2 (1.25"x0.5") 9 Sample #2, Depth = 1.8'
i °.° coral fragments @ 0.2', (1.75"x1.5") rock Mean (mm): 0.43, Phi Sorting: 1.85 i
-5.0 ° fragment @ 0.4, light gray (5Y-7/1), (GW). Shell Hash: 6%, Fines (230): 1.19% (SW)
§ SAND, fine grained, quartz, some shell hash, i
trace sheII fragments, trace silt, trace whole
i shell, shell fragments up to 1.0", whole shells Sample #3, Depth = 4.3' -
typically up to 1.25", (2.0"x1.75") whole shell @ 3 Mean (mm): 1.18, Phi Sorting: 2.49
— 1.1, light gray (5Y-7/1), ( Shell Hash: 9%, Fines (230): 1.42% (SW) —5
SHELL HASH, little shell fragments trace sand,
-84 | trace silt, trace whole shell, shell fragments up Sample #4, Depth = 6.4 -
-8.9 to1. 75" whole shells up to 1.5", (2.5"x0.5") 4 Mean (mm): 0.43, Phi Sorting: 1.62
93t organic pocket @ 4.6', (2.0"x3.0") sand layer @ 5 Shell Hash: 4%, Fines (230): 4.66% (SW-SM) -
.. 4.7',1.0" rock fragment @6. 1 , light gray Sample #5, Depth = 6.9'
- . (5Y-7/1), (GW). 6 Mean (mm): 0.16, Phi Sorting: 0.54 5
-10.8 8.6 |.° SAND, fine grained, quartz, some shell hash, Shell Hash: 0%, Fines (230): 10.09% (SP-SM)
114 L 92 b trace organic clay, trace silt, 1.5" organic clay 7 Sample #6, Depth = 7.6' 5
-11.9 97 |.° pocket @ 6.6', dark gray (5Y-4/1), (SW-SM). 8 Mean (mm): 0.17, Phi Sorting: 0.49
[ Organic SAND, fine grained, quartz, little silt, Shell Hash: 0%, Fines (230): 4.93% (SP-SM) L 10
-12.8 10.6 trace clay, trace shell hash, black (5Y-2.5/1), Sample #7, Depth = 8.9'
B (SP-SM). Mean (mm): 0.26, Phi Sorting: 1.52 |
SAND, fine grained, quartz, trace shell hash, Shell Hash: 3%, Fines (230): 6.90% (SW-SM)
| trace silt, trace clay pockets up to 0.5", dark Sample #8, Depth = 9.5' |
gray (5Y-4/1), (SP-SM). Mean (mm): 0.16, Phi Sorting: 0.40
| SAND, fine grained, quartz, little shell hash, Shell Hash: 0%, Fines (230): 2.53% (SP)
trace shell fragments, trace silt, shell fragments i
up to 0.75", trace clay pockets up to 1.0", light
i gray (5Y-7/2), (SW-SM). i
SAND, fine grained, quartz, trace silt, trace silty
— pockets up to 0.25", light gray (5Y-7/2), (SP). —15
No Recovery.
| End of Boring |
— —20
25



FLORIDA DEP ROSS WPVC-09-01-06.GPJ JPBRAZIL.GDT 9/28/09

Boring Designation WPVC-09-06

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Wiggins Pass 2009 Vibracores 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ _] AUTO HAMMER
WPVC-09-06 | X=383476 Y=711,498 Mechanical [C] MANUAL HAMMER
3. DRILLING AGENCY | CONTRACTOR FILE NO. | DISTURBED | UNDISTURBED (UD)
Athena 1 12. TOTAL SAMPLES 1 1
1 1 1
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Neal Wicker
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
XJ VERTICAL | VERTICAL 1 ! STARTED ! COMPLETED
] INCLINED l l 15. DATE BORING | 081200 11:24 | 08-12-09 11:26
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING 4.7 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 9.3 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 10.0 Ft. KD
2 T
. CLASSIFICATION OF MATERIALS % o
EI(-fE)V I:’E(Ft.)"'l § Depths and elevations b d on ed RE/C- gE REMARKS
4.7 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
L o SAND, fine grained, quartz, little shell hash, 1 Sample #1, Depth = U5 0
-5.7 1.0 }° trace shell fragments, trace silt, trace whole Mean (mm): 0.28,.Ph| Sorting: 1.17
5 \ shell, whole shells up to 1.0", shell fragments /' Shell Hash: 2%, Fines (230): 1.41% (SW) i
et up to 0.75", light gray (5Y-7/1), (SW). 2 Sample #2, Depth = 1..9' .
i ‘¢.-| SHELL HASH, little shell fragments, trace sand, Mean (mm): 2.07, Phi Sorting: 1.96 i
-7.5 2.8 | trace silt, trace whole shell, shell fragments Shell Hash: 12%, Fines (230): 0.77% (SW)
82 35 P.°.1 typically up to 1.0", whole shells up to 1.5", 3 Sample #3, Depth = 32 . -
* (3.0"x2.0") shell fragment @ 1.1', 1.25" rock Mean (mm): 0.15, Phi Sorting: 0.95
B fragment @ 1.6', (2.0"x1.5") shell fragments @ 4 Shell Hash: 0%, Fines (230): 2.70% (SW) -
9.6 4.9 2.0'and 2.2', gray (5Y-6/1), (GW). Sample #4, Depth = 4..1' .
= T SAND, fine grained, quartz, trace organics, Mean (mm): 0.16, Phi Sorting: 0.65 —5
il trace shell fragments, trace shell hash, trace Shell Hash: 0%, Fines (230): 5.19% (SP-SM)
110F 6.3 | silt, shell fragments typically up to 0.75", -
L (1.5"x1.25") shell fragments @ 2.9' and 3.2,
1.7 70 ]}l gray (5Y-6/1), (SW). 4 o i
*.".’| | SAND, fine grained, quartz, trace organic clay, Sample #5, .Depth =78 _
L trace shell hash, trace silt, 2.0" organic clay 5 Mean (mm): 2-16',Ph' Sorting: 0-409 L
-13.2 8.5 |.".".l | nocket @ 3.6', (1.0°x1.5") organic clay pocket Shell Hash: 0%, Fines (230): 3.01% (SP)
-137 9.0 . l @ 4.4', very dark gray (5Y-3/1), (SP-SM). 4 i
14-0 93 Organic CLAY, trace shell hash, trace sand
-14.7 10.0 pockets up to 1.0", black (5Y-2.5/1), (OL). 10
SAND, fine grained, quartz, trace organic clay,
| trace silt, very dark gray (5Y-3/1), (SP-SM). |
SAND, fine grained, quartz, trace organics,
| trace silt, dark gray (5Y-4/1), (SP). |
SAND, fine grained, quartz, trace organic clay,
trace silt, gray (5Y-6/1), (SP-SM).
i CLAY, trace shell hash, clay partially lithified, i
rock refusal @ 10.0', gray (5Y-6/1), (CL).
§ No Recovery. i
— . —15
End of Boring
— —20
25
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Coastal Planning & Engineering, Inc.
2481 N.W. Boca Raton Blvd.

Boca Raton, Florida 33431

Phone # 1-561-391-8102

Legend for Geotechnical Data

(SP), (SM), etc. Refers to the Army Corps of Engineers Unified Soils Classification

System. Class types are defined primarily by grain size, sorting
and percent of material passing the 200 sieve. Classification of
materials on the core logs based on visual field examinations are
identified on the core logs under the Classification of Materials
Description. Classifications based on laboratory sieve analyses are
identified on the core logs in the Legend and under Remarks.

Grain Size Terms

Cobble -
Gravel —

Sand -

Fines —

retained on the 3.0” sieve
greater than the #4 sieve and less than the 3.0” sieve
Coarse: greater than the 3% sieve and less than the 3.0” sieve
Fine — greater than the #4 sieve and less than the % sieve
greater than the #200 sieve and less than the #4 sieve
Coarse - greater than the #10 sieve and less than the #4 sieve
Medium - greater than the #40 sieve and less than the #10 sieve
Fine - greater than the #230 sieve and less than the #40 sieve
(silt or clay) passing the #230 sieve

Proportional definition of descriptive terms

Descriptive Term Range of Proportions
Sandy, gravelly, etc. 35 % to 50 %
Some 20% to 35 %
Little 10 % to 20 %
Trace 1%to10 %

Note: Information is after ACOE Atlantic Division Manual # 1110-1-1 titled Engineering and Design
Geotechnical Manual for Surface and Subsurface Investigations
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Coastal Planning & Engineering, Inc.

2481 N.W. Boca Raton Blvd.
Boca Raton, Florida 33431
Phone # 1-561-391-8102

Legend for Geotechnical Data

el graded gravels or
gravel-zand mixdures,
little or no fines

Poorly graded gravels
or gravel-sand mixtures,
wel little ar no fines

Sifty gravels, aravel-
sand-zit mixtures

Clayey gravels, gravel-
sand-clay mixtures

Wl gracled zands or gravelly
zandsz, [tle or no fines

Poarly graded sands ar
gravely sandsz, little ar
no fines

=ity =ands, zand-=it
mixtures

Clayey sands, sand-clay
mixtures

iell-graded sity zand

Well-graded silty gravel

Clavey =ity gravel

haiL

MH

L

2H

CL

CH

PT

=P-Em

Sh-5C

ML-CL

L I I |
LI N |
e e s

NN

A\\N

Inorganic zittz and very fine
zands, rock flour, zandy =its
of clayey sits with shight plasticiy

Inorganic sits, micaceous or
distomaceous fine sandy or
ity =zoild, elastic sits

Organic sits and organic
zift-clays of low plasticity

Organic clays of medium to high
plazticty, arganic silt=

Inorganic clays of low to medium
plasticity, aravelly clays, sandy
clays, sitty claws, lean clays

Inarganic clays of high
plasticity, fat clays

Peat and ather highly

organic =oils

Poorly -graded =ity =and

Sitty clayey sand

Imarganic =ity lean clay

Note: Information is after ACOE Atlantic Division Manual # 1110-1-1 titled Engineering and Design
Geotechnical Manual for Surface and Subsurface Investigations



Coastal Planning & Engineering, Inc.
2481 N.W. Boca Raton Blvd.

Boca Raton, Florida 33431

Phone # 1-561-391-8102

Legend for Geotechnical Data

The naming convention used by Coastal Planning and Engineering incorporates key
information about the item in the title. The naming format uses the following
information:

e Abbreviated area name (two letters that will be used throughout the project)
e Abbreviated data type: jet probe (JP), vibracore (VC) or surface sample (SS)
e Collection year (YY)

Format examples:
A) WPV C-09-
B) WPVC-11-

Example A is vibracore number 03, collected in the Wiggins Pass area of Collier County
in the year 2009.

Example B refers to sample number 1 taken from vibracore number 06, which was
collected in the Wiggins Pass area of Collier County in 2011.

Note: Information is after ACOE Atlantic Division Manual # 1110-1-1 titled Engineering and Design
Geotechnical Manual for Surface and Subsurface Investigations



Boring Designation WPVC-11-01

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-01 i X=384,207 Y=711,485 Electric [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
) 1 12. TOTAL SAMPLES H H
Athena Technologies, Inc. 1 1 1
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 | STARTED ! COMPLETED
] INcLINED l l 15 DATE BORING | 08-17-11 14:04 | 08-17-11 14:06
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -3.3 Ft.
7. DEPTH DRILLED INTO ROCK 00Ft. 17. TOTAL RECOVERY FOR BORING 17.8 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. KD/BF
g g
LASSIFICATION OF MATERIAL: 9 &
EI(.E)V. DE(Ft.)rH § Depths a?\d ;:vat(i:ons“3 o‘ on id Réc- gE REMARKS
-3.3 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
-3.8 05 b - 4 SAND, fine grained, quartz, little shell hash, 1 Sample #1, Depth = 0.5 0
trace shell fragments, trace silt, trace whole Mean (mm): 0.34, Phi Sorting: 1.59
i shell, whole shells up to (2"x1.5"), shell frags. 9 Fines (230): 0.85% (SW) i
up to (1"x0.5"), (0.75"x0.25") coral frag. @ 0.3, Sample #2, Depth = 1.5'
57 24 gray (2.5Y-6/1), (SW). Mean (mm): 0.17, Phi Sorting: 0.69 §
L°.7 SAND, fine grained, quartz, trace shell Fines (230): 1.34% (SP)
§ %o fragments, trace shell hash, trace silt, shell §
L°.°d |frags. up to 0.75", (1"x0.75") whole shell @ 2.3/, Sample #3, Depth = 4.5'
i L°,° ) light gray (2.5Y-7/1), (SP). 3 Mean (mm): 0.35, Phi Sorting: 1.61 i
. SAND, fine grained, quartz, little shell hash, Fines (230): 1.00% (SW)
— | °>.°] trace shell fragments, trace silt, trace whole —5
92 59 L°.°J shell, trace wood, whole shells up to 1.5", shell
= / frags. up to (2"x1"), (1.25"x1") rock frag. @ 2.6/, Sample #4, Depth =6.5" -
-10.2 6.9 % (1"x0.5") rock frag. @ 3', wood frags. up to 0.5" 4 Mean (mm): 0.25, Phi Sorting: 1.89
= - / @ 4.5, shell hash increases with depth, gray Fines (230): 17.18% (SC) S
/ (2.5Y-6/1), (SW). 5 Sample #5, Depth = 7.5'
117F 8.4 / SAND, fine grained, quartz, little clay, trace Mean (mmj: 0.18, Phi Sorting: 0.96 L
. ——{-%4n| shell fragments, trace shell hash, trace whole ’- Fines (230): 13.77% (SC)
125+ 9.2 |.-.:-]|| shell, shell frags. and whole shells typically up 5
L. > ]| to 0.75", (2.5"x2") whole shell and (3"x2") shell "
136F 103 b°o°d frag. @ 6.1', black (2.5Y-2.5/1), (SC). L 10
- - < SAND, little clay, trace shell fragments, trace
| shell hash, trace wood, shell and wood frags. !— B
-14.8 11.5 typically up to 0.5", (2.5"x1") wood frag. @ 7.9',
15621 119 black (2.5Y-2.5/1), (SC). |
Gravely SAND, fine grained, quartz, some shell
hash, trace clay, trace shell fragments, trace
i silt, trace whole shell, gravel component is rock i
up to 3", shell frags. up to 1", whole shells up to
178 14.5 0.5", light brownish gray (2.5Y-6/2), (GW). i
SAND, fine grained, quartz, trace clay, trace !’
B shell fragments, trace shell hash, trace silt, —15
trace whole shell, clay distrib. in clayey pockets
-196 16.3 up to (2"x0.75"), whole shells up to 0.75", shell B
frags. up to 0.5", light gray (2.5Y-7/2), (SW).
B SAND, fine grained, quartz, trace clay, trace B
-21.1 17.8 shell fragments, trace shell hash, clay distrib. in
- clayey pockets up to 0.25", shell frags. up to B
0.75", light gray (2.5Y-7/1), (SP).
' - SAND, fine grained, quartz, trace silt, grayish -
brown (10YR-5/2), (SP).
-23.3 20.0 SAND, fine grained, quartz, little silt, trace clay, 20
clay distrib. in pockets up to 0.5", dark olive
5 brown (2.5Y-3/3), (SP-SM). B
SAND, fine grained, quartz, trace clay, trace silt,
B clay and silt distrib. in laminae, light gray B
(2.5Y-7/2), (SP).
| CLAY, little sand, soft clay, sand distrib. in |
laminae, color is mottled gray (5Y-5/1) and,
| olive yellow (2.5Y-6/6), (CL). |
No Recovery.
25
SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04 End of Boring



Boring Designation WPVC-11-02

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVDS88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-02 | X=383679 Y=711,568 Electric [C] MANUAL HAMMER
3. DRILLING AGENCY | CONTRACTOR FILE NO. | DISTURBED | UNDISTURBED (UD)
) ! 12. TOTAL SAMPLES ' 1
Athena Technologies, Inc. i i i
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 | STARTED ! COMPLETED
] iNcLINED l l 15 DATE BORING | 08-16-11 15:16 | 08-16-11 15:17
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -3.4 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 6 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 10.0 Ft. BF
2 s
. CLASSIFICATION OF MATERIALS % g
EI(-fE)V I:’E(Ft.)"'l § Depths and elevations b d on ed RE/C- gE REMARKS
-34 0.0 - Qw Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
38 04[] "Shelly SAND, fine grained, quartz, little Silt, shell 1 Sample #1, Depth = 0.2 0
424 0.8 ~===4 component is shell hash, whole shells up to 2.0" 2 Mean (mm): 0.60, Phi Sorting: 1.98 |
F.°.9\ and shell fragments up to 1.5", gray (5Y-6/1), Fines (230): 12.30% (SM)
b .1 (SM). 3 Sample #2, Depth = 0.6
i P+ 4 | SAND, fine grained, little shell hash, trace shell Mean (mm): 0.31, Phi Sorting: 1.34 i
-6.1 2.7 _L°.° 1 |fragments, trace silt, shell fragments up to 0.5", . Fines (230): 0.98% (SW)
-6.6 | 3.2 / gray (5Y-6/1), (SW). 1 4 Sample #3, Depth =1.7" i
-.0 3.6 ZH  Shelly SAND, fine grained, quartz, trace rock |- 5 Mean (mm): 2.17, Phi Sorting: 2.20
B / fragments, trace silt, shell component is shell Fines (230): 0.53% (SW) -
% hash, shell fragments and whole shells up to 6 Sample #4, Depth =3.0'
-8.6 |- 5.2 7 2 2.0", rock fragments typically up to 1.5", Mean (mm): 0.13, Phi Sorting: 0.55 —5
0.4 60 |- (3.0"x2.0") rock fragment @ 1.5', gray 7 Fines (230): 3.01% (SP)
—= - (2.5Y-6/1), (SW). Sample #5, Depth = 3.4‘ . 5
SAND, fine grained, quartz, trace clay, trace silt, Mean (mm): 0.13, Phi Sorting: 0.62
- trace whole shell, trace wood, whole shells up to Fines (230): 13.07% (SC) 5
0.5", clay distributed in pockets up to 0.25", Sample #6, Depth =4.2"
5 wood fragments typically up to 0.5", 1.5" clayey Mean (mm): 0.14, Phi Sorting: 0.68 L
pocket @ 2.8', 1.0" wood fragment @ 3.0', Fines (230): 14.42% (SC)
B grayish brown (2.5Y-5/2), (SP). Sample #7, Depth = 5.5‘ . |
SAND, fine grained, quartz, little clay, trace silt, Mean (mm): 0.15, Phi Sorting: 0.60
-13.4 10.0 black (5Y-2.5/1), (SC). Fines (230): 6.01% (SP-SC) 10
SAND, fine grained, quartz, little clay, little silt,
| trace shell hash, 2.0" shelly pockets @ 3.8' and |
4.4', shell component is shell hash and shell
| fragments up to 2.0", black (5Y-2.5/1), (SC). |
SAND, fine grained, quartz, trace clay, trace silt,
| color is mottled dark gray (5Y-4/1) and, black i
(5Y-2.5/1), (SP-SC).
| No Recovery. |
= End of Boring 15
| n L
| = =
| — —20
25



Boring Designation WPVC-11-03

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP

JUN 02

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-03 | X=383,808 Y=711,843 Electric [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
) 1 12. TOTAL SAMPLES 1 1
Athena Technologies, Inc. i i i
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 15. DATE BORING | STARTED ! COMPLETED
] INCLINED i i ) i 08-17-11 12:46 | 08-17-11 12:48
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -3.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 12.8 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 16.0 Ft. KDILC
g g
. CLASSIFICATION OF MATERIALS %, &
EI(-fE)V I:’E(Ft.)"'l § Depths and elevations b d on ed RE/C- gE REMARKS
-3.0 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
. SAND, fine grained, quartz, trace shell Sample #1, Depth = 06 . 0
a2l 12 U fragments, trace silt, trace whole shell, shell 1 Mean (mmj: 0.15, Phi Sorting: 0.60 |
—= - +— fragments up to (1.5"x0.5"), whole shells up to Fines (230): 1.76% (SP)
2 29 \ (1.0"x0.75"), gray (5Y-6/1), (SP). [ 2 Sample #2, Depth =1.6'
52 ¢ 2 b o 4 “SAND, fine grained, quartz, some shell hash, Mean (mm): 0.40, Phi Sorting: 1.96 i
P,°,9]| trace shell fragments, trace silt, trace whole Fines (230): 0.94% (SW)
6.4 [ 3.4 F.°.q | shell, shell fragments up to (1.75"x1.0"), whole Sample #3, Depth =2.8' -
-6.8 38 []T]1]]| shells up to (1.75"x1.25"), light gray (2.5Y-7/2), F 4 Mean (mm): 0.62, Phi Sorting: 1.62
i / (SW). Fines (230): 1.75% (SW) -
SAND, fine grained, quartz, some shell hash, Sample #4, Depth = 3.6"
— trace silt, trace whole shell, whole shells up to Mean (mm): 0.16, Phi Sorting: 0.85 —5
% (1.0"x0.5"), 0.5" wood fragment @ 3.4', Fines (230): 14.69% (SM)
B 7 (3.0"x1.0") silt pocket @ 2.3', shell increases -7 0 B
/ with depth, silt decreases with depth, light Sample #5, .Depth 7.'0 .
’ 5 Mean (mm): 0.25, Phi Sorting: 1.96
= brownish gray (2.5Y-6/2), (SW). Fines (230): 13.60% (SC) -
/ SAND, little silt, trace clay, trace shell hash, T
- / dark gray (2.5Y-4/1), (SM). 5
SAND, little clay, trace shell fragments, trace
5 / shell hash, trace silt, trace whole shell, whole L
-12.6 9.6 ,// shells up to (1.25"x0.5"), shell fragments up to
= m_ \__(1.0"x1.25"), very dark gray (2.5Y-3/1), (SC). /]| L 10
-13.4 10.4 1Th| SAND, fine grained, quartz, little shell hash,
| -0l | little silt, trace clay, trace rock fragments trace |
sheII fragments, clay distributed in pockets up to
| e 1.5", rock fragments up to (2.5"x2.0"), shell |
e fragments up to 0.5", grayish brown (2.5Y-5/2),
-15.8 12.8 ‘. (GM)
i SAND, fine grained, quartz, trace silt, silt i
distributed in pockets up to 1.0" and laminae,
i color is mottled light gray (2.5Y-7/1) and, i
grayish brown (10YR-5/2), (SP).
B No Recovery. —15
-19.0 16.0 |
| End of Boring |
| o N
| = =
! — —20
25



Boring Designation WPVC-11-04

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-04 | X=383,827 Y=711,653 Electric [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
) 1 12. TOTAL SAMPLES 1 1
Athena Technologies, Inc. 1 1 1
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 | STARTED ! COMPLETED
] INcLINED l l 15 DATE BORING | 08-17-11 13:16 | 08-17-11 13:18
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -3.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 16.4 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. BF
g g
LASSIFICATION OF MATERIAL: 9 &
EI(.E)V. DE(Ft.)rH § Depths a?\d ;:vat(i:ons“3 o‘ on id Réc- gE REMARKS
-3.0 0.0 - Q4 Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
L SHELL HASH, little whole shell, trace sand, Sample #1, Depth = 0.8' 0
| %0 o trace shell fragments, trace silt, whole shells 1 Mean (mm): 1.87, Phi Sorting: 2.39 i
4.5 15 L°.°4 and shell fragments typically up to 2.0", Fines (230): 0.66% (SW)
\ (3.0"x1.5") and (3.0"x2.5") shell fragments @ Sample #2, Depth = 2.1'
55 2.5 1.1, gray (2.5Y-6/1), (SW). Mean (mm): 0.15, Phi Sorting: 0.59 i
6.0 3.0 SAND, fine grained, quartz, trace clay, trace ] 3 Fines (230): 10.24% (SM)
66 36 HH shell hash, trace silt, 1.0" clay pocket at top of ] 4 Sample #3, Depth = 2.7'
- - % layer, 2.5" whole shell @ 2.2', dark gray r Mean (mm): 0.16, Phi Sorting: 1.08
: 7 (5Y-4/1), (SM). Fines (230)- 50.73% -
/ PEAT, trace sand, very dark brown (10YR-2/2), 5 Sample #4, Depth = 3.2'
— % (PT). Mean (mm): 0.14, Phi Sorting: 0.66 —5
-8.7 5.7 V7 / SAND, trace clay, trace shell hash, trace silt, Fines (230): 9.88% (SM)
B .. / trace wood, wood fragments up to 1.0", black Sample #5, Depth = 4.3' B
. % (5Y-2.5/2), (SM). Mean (mm): 0.16, Phi Sorting: 1.01
B S / SAND, fine grained, quartz, little clay, trace 6 Fines (230): 14.92% (SC) -
Lt % shell hash, trace whole shell, whole shells up to Sample #6, Depth = 7.3'
14 8.4 . 0.5", 2.0" shelly pocket @ 5.0', shell component Mean (mm): 0.15, Phi Sorting: 0.57 -
- - . is shell hash and shell fragments up to 2.0", M Fines (230): 4.10% (SP-SC)
-12.0 9.0 H i (5.0"x0.5") wood fragment @ 4.6', olive gray 7 Sample #7, Depth = 8.7' |
: (5Y-412), (SC). I Mean (mm): 0.15, Phi Sorting: 0.54
- SAND, fine grained, quartz, trace clay, trace silt, Fines (230): 18.63% (SM) 10
trace wood, clay distributed in pockets up to
i 0.75", wood fragments up to 0.5", color is Sample #8, Depth = 11.3' |
mottled grayish brown (2.5Y-5/2) and, black 8 Mean (mm): 0.22, Phi Sorting: 0.39
i (5Y-2.5/1), (SP-SC). Fines (230): 5.12% (SP-SM) |
SAND, fine grained, quartz, little silt, trace clay,
dark olive gray (5Y-3/2), (SM).
1641 134 SAND, fine grained, quartz, trace clay, trace silt, i
trace wood, clay distributed in pockets up to
i 1.0", wood fragments up to 0.25", silt decreases i
with depth, color is mottled light gray (2.5Y-7/2),
-184 | 154 light olive brown (2.5Y-5/3) and, olive brown —15
(2.5Y-4/3), (SP-SM).
194 164 SAND, fine grained, some coral, little rock 8 -
fragments, sand is quartz and carbonate, coral
B fragments up to 3.0", color is mottled pale B
yellow (5Y-8/2) and, grayish brown (2.5Y-5/2),
' - (GW). -
SAND, fine grained, quartz, trace clay, trace silt,
' - trace wood, clay distributed in pockets up to -
1.0", wood fragments up to 0.25", color is
-23.0 20.0 mottled light gray (2.5Y-7/2), light olive brown L o0
\ (2.5Y-5/3) and, olive brown (2.5Y-4/3), [
5 (SP-SM). B
\ No Recovery. |
End of Boring
25



Boring Designation WPVC-11-05

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP

JUN 02

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD 1983 1 NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-05 i X=383,851 Y=711,458 Electric [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
. i 12. TOTAL SAMPLES ' !
Athena Technologies, Inc. 1 1 1
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 15. DATE BORING | STARTED ! COMPLETED
] INCLINED i i ) i 08-17-11 07:45 | 08-17-11 07:46
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -4.7 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 10.3 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 12.0 Ft. BF
g g
ELEV. | DEPTH CLASSIFICATION OF MATERIALS % g
(ft) (ft) § Depths and elevations based on ed RE/C- gE REMARKS
4.7 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm. 0
SHELL HASH, some sand, little shell
| °.° ) fragments, trace rock fragments, trace silt, trace i
[ .° whole shell, shell fragments typically up to —aq
o o 1.75", whole shells up to 2.0", rock fragments 1 aigﬁlfnﬂ‘)%eg? Pr?igortin 171 B
7. typically up to 1.0", (4.0"x1.5") shell fragment @ Fines (230)_' 0.94% (SW) g1
o 1.0', (1.25"x0.25") coral fragment @ 3.3/, B B
.1 (2.25"x1.0") coral fragment @ 4.0', (2.0"x1.25")
[.°.7 rock fragment @ 5.1', gray (2.5Y-5/1), (SW). —5
11.3 6.6 b o s I
SAND, fine grained, quartz, trace silt, trace o B
. wood, silt distributed in pockets up to 0.5", wood Sample #2, .Depth =76 .
K fragments up to 0.25", 3.0" shelly pocket @ 2 Mean (mm): 0'15:, Phi Sorting: 0.37 |
13.3 86 |- 6.8', shell component is shell hash, shell Fines (230): 5.30% (SP-SM)
i 7.7\ fragments and whole shells up to 1. 0" grayish Sample #3, Depth = 9.'0 . i
-14 1 94 - brown (2.5Y-5/2), (SP-SM). 3 Mean (mm): 0.14‘,) Phi Sorting: 0.31
-]\ SAND, fine grained, quartz, trace silt, trace Fines (230): 3.61% (SP) |
-15.0 10.3 24 |\ wood, wood fragments up to (0.5"x0.25"), light 10
brownish gray (2.5Y-6/2), (SP).
Gravely SAND, fine grained, quartz, little silt, i
-16.7 12.0 trace shell hash, gravel component is rock
fragments up to (2.5"x1.5"), gray (5Y-5/1), /’ i
\ (GW).
\ No Recovery. | A
End of Boring i
—15
—20
25



Boring Designation WPVC-11-06

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVDS88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-06 i X=383,866 Y=711,309 Electric [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
) H 12. TOTAL SAMPLES H H
Athena Technologies, Inc. 1 1 1
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 15. DATE BORING | STARTED ! COMPLETED
] INCLINED i i ) i 08-17-11 08:22 | 08-17-11 08:24
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -5.2 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 16.6 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. BF
g g
ELEV. | DEPTH CLASSIFICATION OF MATERIALS % g
(ft) (ft) § Depths and elevations based on ed RE/C- gE REMARKS
5.2 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm. 0
- .%o ] SAND, fine grained, quartz, little shell hash, -
P .%0 trace shell fragments, trace silt, trace whole Cap
R P,°.q9 shell, whole shells up to 1.0", shell fragments 1 Eﬂigﬁlﬁnfrl‘)'%egg] I_Drﬁgortin - 0.97 R
P.°,q] typically up to 1.25", shell hash increases with Fines (230)_' 1'09;,/ (SW) 9- L.
B F.°,q depth, (2.25"x1.75") shell fragment @ 4.0, gray B B
(5Y-6/1), (SW).
95 4.3 [o°e] . -
[”.”] SHELL HASH, little sand, little shell fragments, Sample #2, Depth =4.9"
106 54 p°.°d tracesil, trace whole shell, shell fragments up 2 Mean (mm): 1-10;) Phi Sorting: 1.82 —5
=10 =2 =] to 1.5", whole shells up to 2.0", gray (2.5Y-5/1), 3 Fines (230): 0.67% (SW)
- L°.7 (SW). B
[ ° % SAND, fine grained, quartz, little shell hash, Sample #3, Depth = 6.8'
= o ° trace shell fragments, trace silt, trace whole 3 Mean (mm): 2.81, Phi Sorting: 1.61 -
[ °.° shell, shell hash increases with depth, whole Fines (230): 1.22% (SW)
-13.2 8.0 2"27 | shells up to 1.0", shell fragments up to 1.25", R
gray (5Y-6/1), (SW).
R -+ «| | SHELL HASH, little shell fragments, trace rock R
.| fragments, trace sand, trace silt, trace whole
| .-.7.] |shell, 1.0" clay pocket @ 7.0', whole shells up to 10
1.25", shell fragments typically up to 1.0", Sample #4, Depth = 10.5'
| e (2.5"x1.0") shell fragment @ 7.5', rock 4 Mean (mm): 0.24, Phi Sorting: 0.40 N
.*.".| Lfragments up to 0.5", gray (2.5Y-6/1), (SW). Fines (230): 2.22% (SP)
| .*.".| SAND, fine grained, quartz, trace clay, trace silt, i
.7 clay distributed in pockets typically up to 0.25",
.0l 2.0" clayey layer @ 12.2', 2.0" very dark grayish
188| 136 |.°.-.| brown (2.5Y-3/2) sand layer @ 13.4', color is i
- - /. mottled light gray (2.5Y-7/1), light gray Sample #5, Depth = 14.1"
197 145 VZZ4)\ (2.5Y-712) and, light brownish gray (2.5Y-6/2), S Mean (mm): 0.15, Phi Sorting: 0.57 i
- =T+ (SP). Fines (230): 43.85% (SC)
B Clayey SAND, fine grained, quartz, trace silt, Sample #6, Depth = 15.6' —15
dark gray (5Y-4/1), (SC). 6 Mean (mm): 0.20, Phi Sorting: 0.50
B SAND, fine grained, quartz, trace clay, trace silt, Fines (230): 8.06% (SP-SM) -
-21.8 16.6 silt distributed in laminae, clay distributed in
B \ laminae and pockets up to 0.5", grayish brown / -
(2.5Y-5/2), (SP-SM).
| o N
No Recovery.
| = =
-25.2 20.0 L 50
| End of Boring |
25



Boring Designation WPVC-11-07

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-07 | X=384,049 Y=711,670 Electric [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
) 1 12. TOTAL SAMPLES ! !
Athena Technologies, Inc. i i i
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 15. DATE BORING | STARTED ! COMPLETED
[J INCLINED i i i i 08-17-11 10:50 | 08-17-11 10:52
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -5.1 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 9.6 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 12.7 Ft. BF
g g
ELEV. | DEPTH CLASSIFICATION OF MATERIALS % 5
(ft) (ft) § Depths and elevations based on ed RE/C- gE REMARKS
-5.1 0.0 - Qw Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
L°. 4 SHELL HASH, little sand, little shell fragments, 0
| %0 o trace rock fragments, trace silt, trace whole i
[ °.°J shell, rock fragments typically up to 1.0", whole Sample #1, Depth = 1.8'
| L°,°] shells up to 1.5", shell fragments typically up to 1 Mean (mm): 1.56, Phi Sorting: 1.90 |
L. 2.0" (2.0"x1.5") rock fragment @ 1.3, Fines (230): 1.20% (SW)
[ °.°] (2.5"1.5") shell fragment @ 1.0", (3.0"x2.0")
86 35 L°.°J shell fragment @ 1.4', (1.75"x1.5") rock i
/ \___fragment @ 3.5', gray (2.5Y-6/1), (SW). /] ,
B SAND, little clay, little organics, trace rock Sample #2, Depth =4.6" B
/ fragments, trace shell hash, trace wood, clay 2 Mean (mm): 0.23, fh' Sorting: 1.38
104 53 ] distributed in laminae and pockets up to 0.5", Fines (230): 13.78% (SC) -5
. / wood fragments up to 1.0", rock fragments up
B . % to 0.5", plack (5Y-2.5/1), (SC). Sample #3, Depth = 6.2' -
N / SAND, fine grained, quartz, trace clay, trace 3 Mean (mm): 0.19, Phi Sorting: 0.74
= - % shell hash, trace silt, trace wood, clay Fines (230).' 7'34[,/0 (SP-SC) o -
L distributed in laminae and pockets up to 1.0", o
-13.1 8.0 I'.VA4 wood fragments up to 1.0", clay decreases with -
\ depth, olive gray (5Y-4/2), (SP-SC). [ Sample #4, Depth = 8.8"
B - +| SAND, fine grained, quartz, trace clay, trace silt, 4 Mean (mmj: 0.15, Phi Sorting: 0.31 |
-14.7 9.6 . silt distributed in pockets up to 0.5", clay Fines (230): 3.30% (SP)
| \ distributed in laminae, grayish brown 10
(10YR-5/2), (SP).
i No Recovery. i
-17.8 12.7
End of Boring
— —15
| n L
| = =
! — —20
25



Boring Designation WPVC-11-08

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM ! HORIZONTAL ! VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVDS88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-08 i X=384,332 Y=711,891 Electric [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
) H 12. TOTAL SAMPLES H H
Athena Technologies, Inc. 1 1 1
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 | STARTED ! COMPLETED
] INcLINED l l 15 DATE BORING | 08-17-11 08:55 | 08-17-11 08:57
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -4.2 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 16.4 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. BF
g g
ELEV. | DEPTH CLASSIFICATION OF MATERIALS % g
(ft) (ft) § Depths and elevations based on ed RE/C- gE REMARKS
4.2 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
n:,,"., SHELL HASH, some sand, some shell Sample #1, Depth = 0.8' 0
| L°.° o fragments, trace rock fragments, trace silt, trace 1 Mean (mm): 1.42, Phi Sorting: 2.15 i
58 16 b’ whole shell, whole shells up to 2.0", shell Fines (230): 0.69% (SW)
s —1°.°]\ fragments typically up to 1.0", rock fragments |
o -] \ up to 0.5", (3.0"x2.0") shell fragment @ 1.4', / Sample #2, Depth = 2.9
° gray (SY-571), (SW). 2 M £ 0.59, Phi Sorting: 1.63
- .°.1 SAND, fine grained, quartz, some shell hash, F.ean (2?;8)_' 1.00% SIWO Ing: 1. -
B trace shell fragments, trace silt, trace whole ines (230): 1.00% (SW)
84F 42 P.° 4 shell whole shells up to 1.5", shell fragments -
up to 1.0", gray (2.5Y-6/1), (SW). /_
— - —5
i "] Shelly SAND, trace silt, shell component is shell . |
° hash, shell fragments and whole shells up to Sample #3, .Depth = 6.'6 .
| [2°.1 2.0 (1.0"x1.5") rock fragment @ 6.9', gray 3 Mﬁgg 8?3%; $.178“’/P(hSIVSV(;rtmg. 2.0 -
o°0 (2.5Y-6/1), (SW). s
-13.0 88 P ° 9
5 L ° SAND, some shell hash, trace shell fragments, —g7 -
,° trace silt, shell fragments up to 1.0", (3.0"x1.5") Sample #4, .Depth 7 .
\ - . 4 Mean (mm): 0.84, Phi Sorting: 1.90
— | ° whole shell @ 10.2', (2.0"x2.75") whole shell @ Fines (230): 5.88% (SW-SM) —10
-14.8 10.6 [- 10.5', light gray (2.5Y-7/2), (SW-SM). e
i SAND, fine grained, quartz, trace silt, silt i
| distributed in pockets up to 1.5" and laminae, Sample #5, Depth = 13.0' |
color is mottled dark olive brown (2.5Y-3/3), 5 Mean (mm): 0.16, Phi Sorting: 0.33
brown (10YR-4/3) and, black (2.5Y-2.5/1), Fines (230): 6.10% (SP-SM)
i (SP-SM). i
— —15
-20.0 15.8
206 164 |<s:: Gravely CLAY, gravel component is rock i
\__fragments up to 2.5", gray (5Y-6/1), (GW). /]
| o N
No Recovery.
| = =
-24.2 20.0 L 50
| End of Boring |
25



Boring Designation WPVC-11-09

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP

JUN 02

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD 1983 1 NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-09 | X=384,334 Y=711,763 Electric [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
) 1 12. TOTAL SAMPLES 1 1
Athena Technologies, Inc. i i i
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 15. DATE BORING | STARTED ! COMPLETED
] INCLINED i i ) i 08-17-11 09:23 | 08-17-11 09:24
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -6.6 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 16.8 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. KD
g g
. CLASSIFICATION OF MATERIALS %, &
EI(-fE)V I:’E(Ft.)"'l § Depths and elevations based on ed RE/C- gE REMARKS
-6.6 0.0 - an Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
L°."d  SAND, fine grained, quartz, some shell hash, 1 Sample #T, Depth = 0.5™ 0
-7.6 1.0 L°.°d trace silt, trace whole shell, whole shells up to Mean (mm): 0.33, Phi Sorting: 1.18 |
0.5", gray (5Y-6/1), (SW). Fines (230): 1.11% (SW)
°.° SAND, fine grained, quartz, some shell hash,
§ [ °.° ] trace rock fragments, trace shell fragments, i i
-, | trace silt, trace whole shell, whole shells up to Sample #2, Depth =3.2"
B [-"=]  (1.5"x1.0"), shell fragments up to 1.5", rock 2 Mean (mm): 0.94, Phi Sorting: 2.54 i
o ° ) fragments typically up to (1.25"x1.0"), Fines (230): 1.10% (SW)
B ° (1.75"x1.5") rock fragment @ 2.7', 1.0" silty -
116 50 [-°.° pocket @ 2.9', 0.5" wood fragment @4.0', 1.0"
- B clayey pocket @ 5.0', 2 (4.0"x1.0") graylsh R —5
\ brown (10YR-5/2) sandy pockets @ 4.2' and / 5 vample #3, Depth = 5. ing: 0.71
431f 65 | 8. gray (257 6/1). [SW) Fines (230) 3.02% (5P I
- - . SAND, fine grained, quartz, trace clay, trace Sample #4 .De. th i 6.8
139 F 73 \ organics, trace shell hash, trace silt, organics 4 Mear? mm): 0 ?8 I_Dh'.Sort'n - 0.62 -
distributed in pockets up to 0.5", clay distributed Fines (230)_' 7.76“’/ SIP SI\I/I g: 0.
R \ in clayey pockets up to 0.75", grayish brown 5 Slamplsa #5).De.pth 0-(8 1,' ) B
(10YR-5/2), (SP). . e Qi
-15.6 9.0 SAND, fine grained, quartz, trace clay, trace sil, 'l\:/!ﬁgg (2?3'8)_' g.gg‘,’/PhSlsoSrt'\l/lng. 0.61 |
-1 |{trace wood, clay distributed in clayey pockets up : (230): 5.38% (SP-SM)
| to 0. 75" wood fragments up to 0.5", dark Sample #6, Depth = 10.5' 10
grayish brown (10YR-4/2), (SP-SM). 6 Mean (mm): 0.21, Phi Sorting: 0.38
R . SAND, fine grained, quartz, trace silt, Fines (230): 2.70% (SP) |
- (1.0"x0.25") wood fragment @ 7.9', light
-185] 119 brownish gray (2.5Y-6/2), (SP-SM). |
\ SAND, fine grained, quartz, trace silt, dark [
| grayish brown (10YR-4/2), (SP). Sample #7, Depth = 13.1' |
SAND, fine grained, quartz, trace clay, trace silt, 7 Mean (mm): 0.25, Phi Sorting: 0.66
clay distributed in clayey pockets up to 1.0", Fines (230): 5.81% (SP-SM)
211 145 (3.0"x1.0") gray (2.5Y-6/1) clayey pocket @ i
216 15.0 13.7', very dark grayish brown (10YR-3/2), /'
(SP-SM). —15
CLAY, clay is partially lithified, 2 (2.5") rock
B fragments @ 14.9', 1.0" rock fragment @ 14.8', -
-23.4 16.8 gray (2.5Y-5/1), (CL).
B CLAY, carbonate, trace rock fragments, trace B
shell fragments, clay is partially lithified, shell
! B fragments up to 1.0", rock fragments up to 1.5", B
very pale brown (10YR-8/2), (CL).
' L No Recovery. S
-26.6 20.0 L 50
| End of Boring |
25



Boring Designation WPVC-11-10

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD 1983 1 NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-10 i X=384,526 Y=711,946 Electric [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
. ! 12. TOTAL SAMPLES H 1
Athena Technologies, Inc. 1 1 1
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 | STARTED ! COMPLETED
] INcLINED l l 15 DATE BORING | 08-16-11 16:31 | 08-16-11 16:33
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -4.5 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 9.4 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 11.5 Ft. KD
g g
ELEV. | DEPTH CLASSIFICATION OF MATERIALS % g
(ft) (ft) § Depths and elevations based on ed RE/C- gE REMARKS
4.5 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm. 0
r-> 4 SAND, fine grained, quartz, little shell hash,
B .2, trace shell fragments, trace silt, trace whole Sample #1, Depth = 1.3' 5
P °.° shell, whole shells up to (1.0"x0.75"), shell 1 Mean (mm): 0.34, Phi Sorting: 1.59
B p o4 fragments up to 1.0", 0.5" silty pocket @ 2.1', Fines (230): 1.12% (SW) B
7.2 27 P.°.1 gray (2.5Y-6/1), (SW).
B L% 0" SAND, fine grained, quartz, little shell S
L° % fragments, little shell hash, trace silt, trace Sample #2, Depth = 4.0
L L°,°d whole shell, whole shells and shell fragments 2 Mean (mm): 0.63, Phi Sorting: 2.27 L
L°.°J typically up to 1.5", (2.25"x1.25") shell fragment Fines (230): 1.04% (SW)
-9.6 | 51 L°.° @ 3.6', gray (2.5Y-6/1), (SW). Sample #3, Depth = 5.3' 5
-10.1 56 L -"d SAND, fine grained, quartz, some shell hash, 3 Mean (mm): 0.97, Phi Sorting: 2.40
B N trace shell fragments, trace silt, trace whole Fines (230): 1.11% (SW) 5
a shell, shell fragments typically up to 1.0", whole Sample #4, Depth = 6.6'
| O shells up to 1.25", (2.0"x0.75") shell fragment 4 Mean (mm): 0.18, Phi Sorting: 0.56 B
122 77 |- @ 5.2, gray (2.5Y-6/1), (SW). Fines (230): 6.57% (SP-SM)
B SAND, fine grained, quartz, trace clay, trace o |
/ \ organics, trace silt, clay distributed in pockets / Sample #5, .Depth =85 _
i / up to 1.0", grayish brown (10YR-5/2), (SP-SM). 5 Mean (mm): 0.24, Phi Sorting: 0.66 i
-13.9 9.4 SAND, fine grained, quartz, some rock Fines (230): 11.95% (SC)
fragments, little clay, trace organics, rock
B fragments up to 3.0" and distributed between —10
9.1'and 9.4', dark gray (2.5Y-4/1), (SC).
160 115 No Recovery. i
i End of Boring i
— —15
| o N
| = =
! — —20
25



Boring Designation WPVC-11-11

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-11 i X=384,490 Y=711,731 Electric [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
Athena Technologies, Inc : 12 TOTAL SAMPLES : :
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 15. DATE BORING | STARTED ! COMPLETED
] INCLINED i i ) i 08-16-11 13:56 | 08-16-11 13:58
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -1.1 Ft.
7. DEPTH DRILLED INTO ROCK 00Ft. 17. TOTAL RECOVERY FOR BORING 16.2 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. ™
g g
LASSIFICATION OF MATERIAL: 9 &
EI(.E)V. DE(Ft.)rH § Depths a?\d ;:vat(i:ons“3 o‘ on id Réc- gE REMARKS
-1.1 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm. 0
- 0] SAND, fine grained, quartz, little shell P -
B fragments, little shell hash, trace silt, trace 1 Sligﬁlfnf r;)l%egtgh ;rﬁg orting: 1.23
B [.°-91 whole shell, shell fragments and whole shells . A 7R g 1. -
.21 up to 1.0", light gray (5Y-7/1), (SW). Fines (230): 0.76% (SW)
-4.6 35 L°.° —40
| L% 0" SHELL HASH, some sand, trace shell 5 aigﬁlﬁnfrﬁ')%e%h I_Dr?igo rting: 1.57 i
-5.5 4.4 ° fragments, trace silt, trace whole shell, shell Fines (230 X 1'05;,/ SW g 1.
-]\ fragments up to (1.5"x1.0"), whole shells up to 3 SI I( #3)ID . th °=(4 7.)
64 53 |- 1.5", gray (2.5Y-6/1), (SW). Mampe ;! Oeﬁ’7 Bh Sorting: 0.52 —5
6.9 58 b o SAND, fine grained, quartz, trace shell 4 F'ﬁgg (gg)_‘ 1.70% SIPO ing: U.
75 6.4 P ° 9 fragments, trace shell hash, trace silt, shell 5 Slam Isa #4).De. th °=(5 6') i
L°.°d || fragments up to 0.5", organic lamina @ 4.9', Mear? (mm‘)' 1 25 Phi.Sorting' 242
R : °:° clayey lamina @ 5.(08',F1i)ght gray (2.5Y-7/1), 6 Fines (230):- 0:61 % W) 12 B
93| 8.2 D: gu SHELL, little sand, trace silt, shell component is Sggﬁlenf]‘ %egtoh I_Dr?gort'n 133 -
0.0 8.9 b q|lshell hash, shell fragments up to (2.0"x1.0") and Mean ézso;-' T Tont gy e
B > JL_whole shells up to 1.5", gray (5Y-6/1), (SW). Samole #6 .De. th °= 71 B
-10.8 9.7 [=°=1|| " SAND, fine grained, quartz, littie shell hash, 6 vV pie #0, 5 22 Bhi Sorting: 1.80
-11.3 | 10.2 [."TI[ll trace shell fragments, trace silt, trace whole 7 F.ean (gg)_‘ 1.16% SIWO ing: 1. —10
L°."d || shell, whole shells up to 1.0", shell fragments Smes I( #7).D oth °_(9 9.)
i L° % up t0 0.5", light gray (2.5Y-7/1), (SW). 8 Mampe ,bepth =9.9° i
0% - - ean (mm): 0.24, Phi Sorting: 0.61
12.9 118 b0 SAND, fine grained, quartz, trace shell Fines (230): 11.19% (SP-SM)
= fragments, trace shell hash, trace silt, trace Sample #8 .De .th =° 1.0 B
whole shell, shell fragments up to 1.0", whole M P \ p AP
q . . f ean (mm): 0.49, Phi Sorting: 2.06
B shells up to (1.5"x1.0"), organic lamina @ 7.9', : : o B
light gray (2.5Y-7/1), (SW). g':;s Igzgg).[)zégtsh/i(;s%/vg'
| SHELL, little sand, trace silt, shell component is 9 Mear? (mm‘)' 0 ?5 I_Dhi Sortin 023 R
hell hash, shell fragments up to (2.0"x1.0") and Fines (230)_' 2'47;,/ (SP) 9: L.
| whole shells up to 1.5", gray (5Y-6/1), (SW). neniio 45
SAND, fine grained, quartz, trace shell
73k 162 fragments, trace shell hash, trace silt, shell i
- - fragments up to 1.0", 1.0" organic pocket @
9.4', 3.0" whole shell @ 9.5', light gray
i (2.5Y-7/1), (SW). i
| SAND, fine grained, quartz, little silt, trace clay,
B very dark gray (2.5Y-3/1), (SP-SM). i
| SAND, fine grained, quartz, trace clay, trace
B shell fragments, trace shell hash, trace silt, B
211 20.0 trace whole shell, whole shells up to 1.0", shell
- - fragments up to 1.5", clay, shell fragments and —20
hole shells decrease with depth, light brownish
- gray (2.5Y-6/2), (SW). -
SAND, fine grained, quartz, trace silt, silt
- distributed in laminae and pockets up to 0.25", -
color is mottled light brownish gray (10YR-6/2)
5 and, grayish brown (10YR-5/2), (SP). 5
No Recovery.
End of Boring
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Boring Designation WPVC-11-12

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVDS88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-12 | X=384677 Y=711,723 Electric [] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
. ' 12. TOTAL SAMPLES ' !
Athena Technologies, Inc. 1 1 1
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 15. DATE BORING | STARTED ! COMPLETED
[J INCLINED i i ) i 08-16-11 13:26 1 08-16-11 13:27
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -3.5Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 16.6 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. BF
z s
. CLASSIFICATION OF MATERIALS 9% &
EI(-fE)V I:’E(Ft.)"'l § Depths and elevations based on ed RE/C- gE REMARKS
-35 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
[7."] Shelly SAND, trace silt, shell component is shell Sample #1, Depth = 0.5 0
46l 11 b°o°d hash, whole shells up to 1.5" and shell 1 Mean (mm): 1.17, Phi Sorting: 2.11 i
[=>]\__fragments up to 1.0", gray (5Y-6/1), (SW). /] Fines (230): 0.84% (SW)
[ - SAND, fine grained, quartz, trace shell hash, 9 Sample #2, Depth =2.0"
i o o | trace silt, shell hash decreases with depth, 0.5" Mean (mm): 0.26, Phi Sorting: 1.20 i
6.3 2.8 P.°.1  wood fragment @ 2.5, light gray (2.5Y-7/1), Fines (230): 1.13% (SW)
- L°." ] (SW). /] Sample #3, Depth = 3.5' -
75 40 P d SAND, fine grained, quartz, trace shell 3 Mean (mm): 0.32, Phi Sorting: 1.53
8.0 45 L5.5]| [fragments, trace shell hash, trace silt, trace 1 Fines (230): 0.95% (SW) -
- - g whole shell, shell fragments typically up to 1.0",
— . whole shells typically up to 1.5", (3.0"x 2.75") R —5
“.I1ll |whole shell @ 3.0', (2.5"x2.0") rock fragment @ Sample #4, Depth = 5.5
| . g f -~ 4 Mean (mm): 0.19, Phi Sorting: 0.69 B
. 3.6', light brownish gray (2.5Y-6/2), (SW). . : A
. Shelly SAND, trace silt, shell component is shell Fines (230): 4.34% (SP-SM)
-10.6 | 71 ), hash, whole shells and shell fragments up to 5
1.0", (3.0"x2.5") shell fragment @ 4.3', gray
B .o (5Y-6/1), (SW). —ar B
.".".] | SAND, fine grained, quartz, trace clay, trace silt, 5 Slample #5, _I%eﬁ’g' ;r?g rting: 0.50
R trace wood, clay distributed in pockets up to F.ean (2?;8)_' 2'57;,/ SIPO ing: U. 5
0.5", wood fragments up to 1.0", dark olive ines (230): 2.57% (SP)
37 102 |0 brown (2.5Y-3/3), (SP-SM). 10
.|| SAND, fine grained, quartz, trace clay, trace silt, ,
| .-\ trace wood, wood fragments up to 1.0", clay Sample #6, Depth = 11.2" i
e distributed in laminae, light olive brown 6 Mean (mm): 0.24, Phi Sorting: 0.44
56l 124 | (2.5Y-5/3), (SP). Fines (230): 1.11% (SP)' |
16.0 125 I\ SAND, fine grained, quartz, trace silt, trace 7 Sample #7, Depth = 12.3"
[ \wood, wood fragments up to 0.5", light brownish/' Mean (mm): 0.22, Phi Sorting: 0.55 |
gray (2.5Y-6/2), (SP). 8 Fines (230): 6.23% (SP-?M)
\SAND, fine grained, quartz, trace silt, light oIive/ Sample #3, Depth = 13.4"
1796 144 |- - brown (2.5Y-5/3), (SP-SM). Mean (mm): 0'152, Phi Sorting: 0.30 B
\ SAND, fine grained, quartz, trace silt, white [ Fines (230): 1.59% (SP)
B (5Y-8/1), (SP). —15
SAND, fine grained, quartz, trace clay, trace silt, 5
201 B 16.6 clay distributed in laminae, silt increases with -
o : depth, light olive brown (2.5Y-5/3), (SP).
| o N
No Recovery.
| = =
-23.5 20.0 L oo
| End of Boring |
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Boring Designation WPVC-11-13

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-13 | X=384,749 Y=711,975 Electric [C] MANUAL HAMMER
3. DRILLING AGENCY | CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
) ' 12. TOTAL SAMPLES ' '
Athena Technologies, Inc. 1 1 1
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 | STARTED ! COMPLETED
] INcLINED l l 15 DATE BORING | 08-16-11 13:00 | 08-16-11 13:02
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -3.8 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 16 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. KD
2 2
LASSIFICATION OF MATERIAL: 9 o
EI(-E)V. DE(FJH § Depths a?md ;:vat(i:ons“3 o‘ on id Ré’c- gE REMARKS
-3.8 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
L°. 4  SAND, fine grained, quartz, some shell hash, Sample #1, Depth = 0.5° 0
4.8 1.0 L°.°d trace shell fragments, trace silt, trace whole 1 Mean (mm): 0.37, Phi Sorting: 0.97
AR \ shell, shell fragments up to 0.75", whole shells 9 Fines (230): 1.04% (SW) i
-5.7 19 |°.° up to 1.25", 1.5" rock fragment @ 0.1', Sample #2, Depth = 1.4’
i \(2.25"x1.25") rock fragment @ 0.1', (3.0"x2.0") Mean (mm): 1.58, Phi Sorting: 2.32 i
L°.°J ||_rock fragment @ 0.3', gray (2.5Y-5/1), (SW). 3 Fines (230): 0.63% (SW)
70 3.2 [. o] \'SHELL, some sand, trace rock fragments, shell Sample #3, Depth = 2.6' i
79 a1 [eo-1|| component is shell hash, shell fragments and r 2 Mean (mmj: 0.25, Phi Sorting: 1.10
2 o whole shells up to 1.5", rock fragments up to Fines (230): 1.46% (SW) -
00 \ 0.75", gray (2.5Y-6/1), (SW). ’V
— .. SAND, fine grained, quartz, trace organics, —5
P 2. || trace shell fragments, trace shell hash, trace ,
- SO silt, trace whole shell, shell fragments and Sample #4, Depth =6.3' -
.. 4 |whole shells up to 1.25", gray (2.5Y-6/1), (SW). 4 Mean (mm): 0.27, Phi Sorting: 1.16
5 b _+_o |SHELL, some sand, trace rock fragments, trace Fines (230): 1.28% (SW) s
b o o silt, shell component is shell hash, shell
= " E fragments up to 1.5" and whole shells up to -
-12.3 8.5 1.25", rock fragments up to 1.5", gray Sample #5, Depth = 9.0'
133f 95 _(2.5Y-6/1), (SW). 5 Mean (mm): 0.18, Phi Sorting: 0.67 -
: : SAND, fine grained, quartz, trace shell Fines (230): 7.02% (SP-SM)
| fragments, traqe shell hash, tl"'ace whole shell, 6 Sample #6, Depth = 10.1' 10
-14.5 10.7 whole shells typically up to 1.5", shell fragments Mean (mm): 0.22, Phi Sorting: 0.53
152F 114 05 up t'? 1.0':', (2.0"x1.5") rock fragr'nent @ 4.7"', 7 Fines (230): 3_45% (SP) |
-15. : ° (1.5"x1.0") rock fragment @ 4.7, (3.0"X1.5") Sample #7, Depth = 11.2'
| . whole shell @ 7.0', gray (2.5Y-6/1), (SW). 8 Mean (mm): 0.84, Phi Sorting: 1.86 B
-16.4 126 | SAND, fine grained, quartz, trace silt, 0.5" wood Fines (230): 4.88% (SW-SM)
270b 132 I fragment @ 9.1, very dark grayish brown 9 Sample #8, Depth = 12.0' i
75 137 17 __(10YR-3/2), (SP-SM). : 10 Mean (mm): 0.24, Phi Sorting: 0.40
SAND, fine grained, quartz, trace clay, trace silt, Fines (230): 6.40% (SP-SM)
i % clay distributed in clayey pockets up to 0.5", 11 Sample #9, Depth = 12.8' i
-18.7 14.9 % (3.0"x0.75") silty pocket @ 10.6', grayish brown Mean (mm‘): 0.19, Phi Sorting: 0.59
(10YR-5/2), (SP). Fines (230): 9.37% (SP-SM) 15
-19.8 16.0 SHELL HASH, little sand, trace whole shell, Sample #10, Depth = 13.4'
whole shells up to 1.0", 0.5" wood fragments @ Mean (mm): 0.14, Phi Sorting: 0.41 -
10.8"and 11.0', 3.0" sand pocket @ 10.9', light Fines (230): 3_17% (SP)
i gray (2.5Y-7/2), (SW-SM). Sample #11, Depth = 14.4' i
SAND, fine grained, quartz, trace organics, Mean (mm): 0.15, Phi Sorting: 0.48
! B trace silt, (2.0"x1.0") clayey pocket @ 12.5', Fines (230): 13_35% (SC) -
very dark brown (10YR-2/2), (SP-SM).
' - SAND, fine grained, quartz, trace clay, trace silt, -
grayish brown (10YR-5/2), (SP-SM).
-23.8 20.0 SAND, fine grained, quartz, trace silt, silt 20
distributed in laminae, light gray (2.5Y-7/1),
B (SP). |
SAND, fine grained, quartz, little clay, grayish
B brown (2.5Y-5/2), (SC). |
Sandy CLAY, some rock fragments, trace shell
| fragments, clay is partially lithified, rock |
fragments up to 3.0", shell fragments up to 1.0",
| gray (2.5Y-6/1), (CL). i
No Recovery.
25
SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04 End of Boring



Boring Designation WPVC-11-14

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP

JUN 02

End of Boring

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
- PROJECT 9. SIZE AND TYPE OF BIT 3.0 In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD 1983 i NAVD 88
. BORING DESIGNATION | LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ _] AUTO HAMMER
WPVC-11-14 | X=384,775 Y=711,866 Electric [C] MANUAL HAMMER
. DRILLING AGENCY I CONTRACTOR FILE NO. I DISTURBED | UNDISTURBED (UD)
) ' 12. TOTAL SAMPLES ' '
Athena Technologies, Inc. 1 1 1
« NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 15. DATE BORING | STARTED ! COMPLETED
[J INCLINED i i i i 08-16-11 14:26 | 08-16-11 14:28
. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING 1.1 Ft.
. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 16.9 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. KD
g s
LASSIFICATION OF MATERIAL 0 &
EI(.E)V. DE(Ft.)rH § Depths a?\d ;:vat?onso . d on iu Réc- gE REMARKS
-1.1 0.0 - Qv Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
L°."d  Shelly SAND, fine grained, quartz, trace rock 0
| L% o7 fragments, trace shell fragments, trace silt, Sample #1, Depth = 1.3' |
L°. % trace whole shell, shell '(I:omponent is shell 1 Mean (mm): 0.77, Phi Sorting: 2.02
| L °,°) has'rl’n, rock frags. up to 1", whole srlells"up tc?' Fines (230): 0.91% (SW) |
3.7 26 b°o° 1.75", shell frags. typically up to 1.5", (2"x1.5") .
=\ shell frag. @ 0.2, gray (2.5Y-6/1), (SW). Sample #2, Depth = 3.2
4.4 3.3 [.°-1 SAND, fine grained, quartz, little shell hash, 2 Mean (mm): 0-52;) Phi Sorting: 1.70 i
-".".]| trace organics, trace shell fragments, trace silt, Fines (230): 1.16% (SV\'/)
- shell frags. typically up to 0.75", (3"x2") shelly 3 Sample #3, Depth = 4.0' -
6.0 4.9 pocket @ 3', shell component is shell hash, Mean (mm): 0-235 Phi Sorting: 0.66
= N shell frags. up to 2" and whole shells up to 1", Fines (230): 1.32% (SP) —5
[ - gray (2.5Y-6/1), (SW). [- 4 Sample #4, Depth = 5..5 .
7.2 L 6.1 . SAND, fine grained, quartz, trace organics, Mean (mm): 0'255 Phi Sorting: 1.64 B
trace shell fragments, trace shell hash, trace ’— Fines (230): 9.99% (SV\{'SM)
- silt, shell frags. up to 0.75", (3"x2") organicy 5 Sample #5, Depth = 6.8" =
-8.7 7.6 |.".".| || pocket @ 3.5', (1.25"x0.5") whole shell @ 4.8/, Mean (mm): 0.22, Phi Sorting: 0.58
i (=] light aray (2.5Y-7/1), (SP). !’ 6 Fines (230): 1.86% (SP') |
9.6 85 |°.° SAND, fine grained, quartz, little shell Sample #6, Depth =8.1'
B . fragments, little silt, trace organics, trace shell ’V Mean (mm): 0-38;) Phi Sorting: 1.71 |
hash, trace whole shell, shell frags. up to 1.5", 7 Fines (230): 1.54% (SW)
-11.2L 101 whole shells up to 1", grayish brown (2.5Y-5/2), Sample #7, Depth = 9.2" L 10
(SW-SM). 3 Mean (mm): 0.18, Phi Sorting: 0.56
-12.0] 109 SAND, fine grained, quartz, trace shell hash, Fines (230): 4.17% (SP'§M) i
trace silt, light gray (2.5Y-7/1), (SP). 9 Sample #8, Depth = 10.5'
-13.1 12.0 SAND, fine grained, quartz, trace shell Mean (mm): 0.18, Phi Sorting: 0.63 |
fragments, trace shell hash, trace silt, trace !_ Fines (230): 7.86 /°_ (SP'§M)
143k 132 whole shell, shell frags. up to 1.25", whole 10 Sample #9, .Depth =115 _ |
- R shells up to 1.5", silty pockets up to 0.5", light Mean (mm): 0.21, Phi Sorting: 0.51
oo brownish gray (2.5Y-6/2), (SW). 11 Fines (230): 3.61% (SP)
153F 142 b o d¥SAND, fine grained, quartz, little organics, trace Sample #10, Depth = 12.6' i
: clay, trace silt, clay distrib. in clayey pockets up Mean (mm): 0-175 Phi Sorting: 0.45
B to 1", dark grayish brown (10YR-4/2). (SP-SM). Fines (230): 2.21% (SP) —15
SAND, fine grained, quartz, trace clay, trace 12 Sample #11, Depth = 13.7'
B organics, trace silt, clay distrib. in clayey Mean (mm): 0-69;) Phi Sorting: 2.18 -
18.0 16.9 pockets up to 0.5", very dark brown (10YR- 2/2) Fines (230): 3.87% (SW)
S (SP SM) Sample #12, Depth =.15.0. |
SAND, fine grained, quartz, trace clay, trace Mean (mm): 0-18;) Phi Sorting: 0.40
' - organics, trace silt, clay distrib. in clayey Fines (230): 3.76% (SP) -
pockets up to 1", very dark grayish brown
! = (10YR 3/2), (SP). -
SAND, fine grained, quartz, trace organics,
-21.1 20.0 trace silt, (3"x1") silty pocket @ 13, grayish 20
brown (10YR-5/2), (SP).
R SHELL, some sand, trace silt, shell component !V 5
is shell hash, shell frags. and whole shells up to
B 1", light brownish gray (2.5Y-6/2), (SW). R
SAND, fine grained, quartz, little organics, trace
| silt, color is mottled dark grayish brown |
(10YR-4/2) and, very dark brown (10YR-2/2),
i (SP). i
No Recovery.
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Boring Designation WPVC-11-15

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.0In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM ! HORIZONTAL ! VERTICAL
Collier County, FL Florida State Plane East i _NAD 1983 i NAVDS88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-15 | X=384,937 Y=711,907 Electric [] MANUAL HAMMER
3. DRILLING AGENCY | CONTRACTORFILENO. | _ TOTAL SAMPLES ! DISTURBED ! UNDISTURBED (UD)
Athena Technologies, Inc. i : i i
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 15. DATE BORING | STARTED ! COMPLETED
[J INCLINED i i ) i 08-16-11 12:28 | 08-16-11 12:30
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING 1.9 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 16.2 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. BF
2 2
. CLASSIFICATION OF MATERIALS % o
EI(-fE)V I:’E(Ft.)"'l § Depths and elevations based on ed RE/C- gE REMARKS
-1.9 0.0 - an Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm. 0
L°."d SAND, fine grained, trace shell fragments, trace —a
| L°.°d shell hash, trace silt, trace whole shell, whole 1 Sligﬁlfnf r;)l%egt:;h ;ng orting: 1.69 |
L °, % shells up to 1.0", shell fragments up to Fines (230): 1.26% (SW) .
-3.8 19 |°.-° (1.75"x0.75"), gray (2.5Y-5/1), (SW). s eRn
i L°.°d ~ SAND, fine grained, quartz, trace clay, trace . i
L°.°d  shell fragments, trace shell hash, trace whole 9 Slample #2, %e%] ;hzg rting: 1.22
i L°.°d  shell, whole shells up to 1.5", shell fragments F.ean (2?;8)_' 2 43% SIWO ing: 1. i
-5.8 3.9 L°. up to 1.0", clay distributed in pockets up to 1.0", ines (230): 2.43% (SW)
i gray (2.5Y-5/1), (SW). i
°.°d SAND, fine grained, quartz, some shell hash, Sample #3, Depth = 4.7'
— [ ° . little shell fragments, trace silt, trace whole 3 Mean (mm): 0.65, Phi Sorting: 2.13 —5
o] e e B e oo e Fines (230): 0.90% (SW)
83[ 64 }°.°d  Upt02Z.0 (1.0x2.0° rock fragmen -9, Sample #4, Depth = 6.7' [
8.9 7.0 |- \(3'0 x1.5") rock frag"(‘se\’,‘\t,)@ 4.2, gray (5Y-6/1), [ 4 | Mean (mm): 0.23, Phi Sorting: 0.81 I
° - H . 0,
-9.4 75 p .I .” \ SAND, fine grained, trace shell hash, trace silt, / 5 gg‘:%gzﬁg)t;é;?h/o:(??
- | gray (5Y-6/1), (SP). Mean (mm): 0.59, Phi Sorting: 2.54 i
.|| ~Shelly SAND, fine grained, trace i, shell 6 Fines (230): 8.42% (SW-SM)
11 - 9.2 -] | component is shell hash, shell fragments up to Samole #6 .Dé th °= 3.5 B
", 2.0" and whole shells up to 1.0", gray Mear? (mm‘)' 0 ?8 Phi.Sorting' 0.57
- K (2.5Y-6/1), (SW-SM). Fines (230): 3.34% (SP) —10
+.| | SAND, fine grained, trace clay, trace shell hash, 7 Sample #7 .De. th = 10.4'
| . - | | trace silt, trace wood, clay distributed in pockets M ear? (mm‘)' 0 g 4 Phi Sortin - 0.51 B
-13.4 11.5 |-"-"] | upto 1.0" and laminae, wood fragments up to Fines (230)_' 2.62% (SP) 92
| (3.0"x0.5"), dark grayish brown (10YR-4/2), et i
L° .7 (SP). Sample #8, Depth = 12.6'
| L°,°) | SAND, fine grained, trace clay, trace silt, trace 8 Mean (mmj: 0.72, Phi Sorting: 2.05 |
2. ° | |wood, silt distributed in pockets up to 2.0", wood Fines (230): 1.95% (SW)
-15.7 138 [ o1 |fragments up to 1.0", clay distributed in pockets
i up to 0.5", light olive brown (2.5Y-5/3), (SP). - , i
Shelly SAND, fine grained, trace silt, shel 9 m’;‘rﬁ"fnfr%).%eﬁ’g' Pk:i4éznin 0,53
B component is shell hash, whole shells up to 1.5" Fines (230).' 13.22% (SM) g0 —15
-17.8 15.9 and shell fragments up to 1.0", light gray Sample #10' Déptho= 16.1'
=181~ 162 1 (2.5Y-7/2), (SW). 10} Mean (mm): 0.15, Phi Sorting: 0.46 [
\\ SAND, fine grained, little silt, trace clay, clay Fines (230).' 5.10% (SP-SM) o
B distributed in laminae, gray (5Y-5/1), (SM). i -
\ SAND, fine grained, trace silt, light gray /
! - (5Y-7/1), (SP-SM). -
| No Recovery.
-21.9 20.0 L 50
| End of Boring |
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Boring Designation WPVC-11-16

FLORIDA DEP ROSS WIGGINS_PASS_2011_VCS.GPJ FL DEP ROSS.GDT 9/9/11

SAJ FORM 1836

JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT 3.01In.
Wiggins Pass Inlet Management 10. COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
Collier County, FL Florida State Plane East i NAD1983 | NAVDS88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL [ ] AUTO HAMMER
WPVC-11-16 | X=384973 Y=711,790 Electric [C] MANUAL HAMMER
3. DRILLING AGENCY | CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
) 1 12. TOTAL SAMPLES ! !
Athena Technologies, Inc. i i i
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Palmer McLellan
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL 1 15. DATE BORING | STARTED ! COMPLETED
[J INCLINED i i ) i 08-16-11 11:25 | 08-16-11 11:27
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -2.9Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 14.4 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 20.0 Ft. KD
2 2
. CLASSIFICATION OF MATERIALS % g
EI(-fE)V I:’E(Ft.)"'l § Depths and elevations b d on ed RE/C- gE REMARKS
29 0.0 - Qw Shell Hash calculated from visual estimate of shell <4.75mm and >2.8mm.
Lo SAND, fine grained, quartz, trace shell 1 Sample #T, Depth = 0.5™ 0
3.9 1.0 b°o’d fragments, trace shell hash, trace silt, trace Mean (mm): 0.27, Phi Sorting: 1.41 |
L. \whole shell, shell fragments up to 1.25", whole /' 5 Fines (230): 2.44% (SW)
4.7 18 [ - shells up to 1.0", gray (2.5Y-6/1), (SW). Sample #2, Depth = 1.4"
i b o _d SAND, fine grained, quartz, littie shell Mean (mm): 0.48, Phi Sorting: 2.25 i
b o fragments, little shell hash, trace silt, trace 3 Fines (230): 1.39% (SW)
65| 36 L°."d | whole shell, shell fragments up to 1.5", whole Sample #3, Depth = 2.5' i
— = shells up to 1.25", gray (2.5Y-6/1), (SW). Mean (mm): 0.46, Phi Sorting: 2.27
§ SAND, fine grained, quartz, trace shell Fines (230): 1.15% (SW) B
fragments, trace shell hash, trace silt, trace 4 Sample #4, Depth =4.7'
— . whole shell, whole shells up to 1.0", shell Mean (mm): 0.17, Phi Sorting: 0.52 —5
8.9 60 | fragments typically up to 1.5", silty pockets up to Fines (230): 1.69% (SP)
—== . 0.5", (2.0"x1.0") shell fragment @ 2.6', 0.5" -
958 6.9 [ =1|| woodfragment @ 3.0', light gray (2.5Y-7/1), 2
=1 - s (SW). B
o SAND, fine grained, quartz, trace organics,
- U trace shell hash, trace silt, 1.0" silty pocket @ 5
*.0'1113.8' (2.5"%0.5") clay pocket @ 4.1', (2.5"x0.25") Sample #5, Depth = 9.1'
B e wood fragment @ 4.1', gray (2.5Y-6/1), (SP). 5 Mean (mm): 0.23, Phi Sorting: 0.65 R
L SAND, fine grained, quartz, little shell Fines (230): 1.97% (SP)
| L fragments, little shell hash, trace silt, trace 10
o whole shell, shell fragments and whole shells
-140L 111 |-.-.-| |typically up to 1.5", (3.0"x2.0") shell fragment @ i
/ 6.4', gray (2.5Y-6/1), (SW).
| / SAND, fine grained, quartz, little peat, trace _ , |
/ shell hash, trace silt, trace whole shell, whole Sample #6, .Depth =125 _
| / shells up to 1.0", peat distributed in laminae and 6 Mean (mm): 0.17, fh' Sorting: 0.54 |
/ pockets up to 3.0", (1.75"x1.5") rock fragment Fines (230): 14.44% (SC)
-16.9 14.0 % @ 8.8', (2.25"x0.75") wood fragment @ 10.1",
-17.3 144 |- -] (2.0"x1.5") shell fragment @ 11.0', light i
brownish gray (10YR-6/2), (SP).
B SAND, fine grained, quartz, little clay, —15
(3.0"x1.0") white (2.5Y-8/1) pocket @ 11.3',
i gray (2.5Y-5/1), (SC). -
ROCK FRAGMENTS, some sand, trace clay,
B trace shell hash, rock fragments up to B
(3.0"x2.0"), gray (2.5Y-6/1), (GW).
! - No Recovery. -
| = =
-22.9 20.0 L 50
| End of Boring |
25
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Reference “Collier County Propen‘y Appra/sers Offlce Janualy 2002

PROPOSED VANDERBILT BEACH
PARKING GARAGE

| FORGE

ENGINEERING, INC.
FORENSIC, GEOTECHNICAL AND
CONSTRUCTION CONSULTANTS
6200 Shirley Street, Suite 204
Naples, Florida 34109

South of Vanderbilt Beach Road,
East of Ritz Carlton
Naples, Collier County, Florida

FORGE Project Number 864-001.01
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Existing Parking Lot

Ritz Carlton /‘

A

LEGEND Field Exploration Plan

% B-1 Number and Approximate

3 Location of Soil Test Boring PROPOSED VANDERBILT
| BEACH PARKING GARAGE

0 60'0" 100'0" 200' 0"

- e S— ; South of Vanderbilt Beach Road,
East of Ritz Carlton
| Naples, Collier County, Florida

o Reference: Undated and untitied Site Plan of the
£ ‘ existing Vanderbilt Beach Parking Lot.

Forge Project No. 864-001.01
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45.0

60.0

LEGEND

% SAND to Slightly Silty SAND, Occasional Roots

Organic SAND, with Silt

Silty SAND, Occasional Shell and Gravel (Weathered Limestone)
# LIMESTONE, (Caprock)

TOB Groundwater depth at Time Of Boring '

60.0

. 17

19

T 15

25

19

e . ... . s .. . . . . . e e en Y3 e . e . .. . 3 e ., .. ‘e .. b

60.0 60.0 60.0

Generalized Subsurface Profile

Vanderbilt Beach Parking Garage

South of Vanderbilt Beach Road, East of Ritz Carlton
Naples, Collier County, Florida

Forge Engineering Project No. 864-001.01




Laboratory Test Resuits
£ iels = )
. Eigigi i § §
. s ) [ =3 k-]
Material Description g Ei2i8IEIEig 8
= 2 5 o 3 Q - = is @
2 B T 3 ul © = C ixol
52 ig ig Eigigi2 iy ieg:
Depth Elev. i & 5 2 ia N N (blows per foot) g Eigi g E S5E
(feet) Strength Primary Secondary Tertiary Color Remarks (feet) B/F 0 10 20 30 40 50
>50% >12% >5%
Loose 5 »»
20 SAND silt brown Occasional Roots SP-SM
Loose 6 »H» 54 5
4.0 SAND Silt organic dark brown SM
Very Loose TOB 4 »» 32 14
Loose 7 »»»
Medium Dense ! 11 PHPHP
Medium Dense 12 SPPBY»
15.0 SAND Silt aray Occasional Shell SM
17.0 LIMESTONE Caprock
Loose 5 »»
Loose 5 »»
Loose 7 »m
Continued On Next Page i i
Forge Englneerlng, Inc. Sheet 1 0f 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: - B-1
Naples, Florida Job Number:  864-001.01 Date Drilled: 6/23/2004




Laboratory Test Resuits
8 < -
x® - & ()
R T B~ 0 SEVO e E
Material Description 5 o EIEiISIEiz e 2
e g = ] o o £ - T g c»:g
SRR sie f 8§ oels
Depth Bevi 5 i 5 {2 igi N N (blows per foot) gl g iEEE
(feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0 10 20 30 40 50
>50% >12% >5%
31.0
Medium Dense 1 PHBHH
380 SAND Sitt gravel gray Weathered Limestone SM
Medium Dense 13 PRPHIRD
{
Medium Dense N 15 POIHYIN
45.0 SAND Silt gravel gray Weathered Limestone SM
Medium Dense 20 RDIRIRIRNHN
Medium Dense 23 DIRBRDHRHHN
Medium Dense 18 PRIRPHHHI
60.0 SAND Siit gravel gray Weathered Limestone SM
Boring Terminated at 60.0 ft. H H
Forge Englneerlng, Inc. Sheet 2 of 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: B-1
Naples, Florida Job Number:  864-001.01 Date Drilled: 6/23/2004
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Laboratory Test Resuits
S R R z
3 o § ® X s
. . 5 g EiE: - iBis §
Material Description T o EIEiISIEIS s 8
B o b= ° © O g = g g c»g
i ia g Eigi§gi2igieg?
Depth Elev. | & 5 T ia N N (blows per foot) 2 £igi Eig E SE
{feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0 10 20 30 40 50
>50% >12% >5%
Loose 7 »»»
20 SAND brown Qccasional Roots sP
Loose A-8 9 »H 252 42
4.0 SAND Organic silt dark brown SP-SM
Loose TOB 7 »»»
Loose 5 »»
Loose { 8 »HW
13.0 SAND Silt gray Occasional Shall SM
Very Loose 2 »
Medium Dense 12 PRPINW
Loose 8 »HH»
Medium Dense 12 PIIPHP
Continued On Next Page i H
Forge Englneermg, Inc. Sheet 1 of 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: B-2
Naples, Florida Job Number:  864-001.01 Date Dirilled: 6/23/2004
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Laboratory Test Results
= < °\°. & @
- s g x X B
o < b B o i a
i ipti 2 g 8 isi =2 :2i% §
Material Description g o S igi8lEizis 8
ke © Eis o igig i iE IR g
i€ g it 5 igigi3igipse
Depth Bev.! 5 i 5 { Zigi N N (blows per foot) T igi8i g EIESE
{feet) Strength Primary Secondary Tertiary Color Remarks {feet) BIF 0 10 20 30 40 50
>50% >12% >5%
31.0
Medium Dense 13 BPRPPH»
Medium Dense 12 PROHIM
{
Medium Dense N 17 PHBRBHHY
Medium Dense 25 BRBPPRPRRHIN
Dense 35 BPBIRVHIRPNBB RPN
Medium Dense 17 POPRPIND
60.0 SAND Silt gravel gray Weathered Limestone sM
Boring Terminated at 60.0 ft. i H
Forge Engmeer ing, Inc. Sheet 2 of 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: B-2
Naples, Florida Job Number:  864-001.01 Date Drilied: 6/23/2004




Laboratory Test Results
ES e o
< e - = %)
‘:\_- °\. E = % e
. L g g 51 P ‘qg’ S §
Material Description E o S igiciEifig 2
E 3 = 3 < S = hd 3 ix 23
3 = w i E 2 § g i3 i g:% £
Depth Elev. i & 5 < iz N N (blows per foot) E T io g i g iE5E
(feet) Strength Primary Secondary Tertiary Coalor Remarks {feet) BIF ¢ 10 20 30 40 50
>50% >12% >5%
Loose 8 »»»»
3.0 SAND brown Occasional Roots SP
Loose 5 »»
TOB
5.0 SAND Organic silt dark brown SP-SM
Very Loose 2 »
Very Loose 3 »
Loose ! 5 »»
13.0 SAND Silt qray Occasional Shéll SM
Very Loose 4 »»
Loose & »»
Very Loose 3 »
Loose 8 »»»
Continued On Next Page H
For ge Englneerlng, Inc. Sheet 102 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: - B-3
Naples, Florida Job Number:  864-001.01 Date Drilled: 6/22/2004




Naples, Florida

Job Number;

864-001.01

Date Drilled:

Laboratory Test Resuits
R ® f— 8 )
s ° S X 3 &
N =3 b= 2 N g iw 8
. c e 8 7] kil 5 E= ® ic @
Material Description T ° EiZ2i8IEi<Sis 8
€t igiE g S icigi- i§idol
c ol T el 5 0 s z = c3
3i€i8w g g 28138 igsE
Depth Blev. | 6 | 5 T i N N (blows per foot) 2 ifié&diSin ic8E
(feet) Strength Primary Secondary Tertiary Color Remarks {feet) BIF 0 10 20 30 40 50
>50% >12% >5%
31.0
330 SAND Silt gravel gray Weathered Limestone SM
Loose 7 »H»
38.0 SAND Silt gravel aray Weathered Limestone SM
Medium Dense 12 PHIHV
i
Medium Dense N 11 PHRRN
Medium Dense 15 POPPBHH
Medium Dense 28 DRVBBRHNIDRHIHPD
Medium Dense 30 DRBBHRRHBRIRRHD
60.0 SAND Silt gravel gray. Weathered Limestone SM
Boring Terminated at 60.0 ft. H H
Forge Englneerlng, Inc. Sheet 2 of 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: - B-3

6/22/2004

0%



Naples, Florida

Job Number:

864-001.01

Date Drilled:

Laboratory Test Results
& e —_
® x® -t = %
P M 5 L > £
e c = Pt . (] - 8
. . S k] 8 5 = 2 io 8
Material Description 5 ° £ icid8itEiZle 8
S o =] o cigi 2 iEifss
g @ I 8 s @ S 2 = g £ 2
<] = @ £ = ] z 5 @ k=
k=4 = < = I} c o o o iE
Depth Elev. i @ 5 z 7] N N (blows per foot) = i S 3 T ieag &
(feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0 10 20 30 40 50
>50% >12% >5%
Loose 8 »PH»
Medium Dense 11 PR®I®
4.5 SAND brown Occasional Roots SP
Loose TOB A8 10 PYST 105 12
6.5 SAND Organic silt dark brown SP-SM
Loose 5 »»
'Very Loose ! 4 »»
Very Loose 4 »»
17.0 SAND Siit gray Occasional Shell SM
Very Loose 3 »
Loose 6 »H»
Loose 7 »H¥
Continued On Next Page i i
Forge Engmeerlng, Inc. Sheet 1 0f 2 Project Name:  Vanderbilt Bch. Parking Garage  Boring Number: - B-4

6/22/2004




Laboratory Test Results
® e —
R PR & 2
T i iEis g g
w < z = - L i 8
. - 5 8 i§5iEigiEis §
Material Description 5 ° SiEISIEIZia &
2181k i3 ©Cio: el i F g8
3 € i3 |t £ 1818133 igs2
Depth Elev. | & 5 < & N N (blows per foot) =z i S g T iEc E
(feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0O 10 20 30 40 ° 50
>50% >12% >5%
31.0
Medium Dense DIVHP.
38.0 SAND Sitt gravel gray Weathered Limestone SM
Medium Dense PRBBPHH
{
Medium Dense N POIIIRY
Medium Dense IEBRIPHHS
50,0 SAND Silt gravel gray Weathered Limestone SM
Medium Dense DRBPBIBPIHD
Medium Dense DIRBIRPBRBHH BN
60.0 SAND Sitt gravel gray Weathered Limestone sM
Boring Terminated at 60.0 ft. H H
Forge Englneerlng, Inc. Sheet 2 of 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: B-4
Naples, Florida Job Number:  864-001.01 Date Drilled: 6/22/2004
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Laboratory Test Resuits
. o % 5 ® 3 2
. = g 2 e o i_ g
N v e g k3] g 5 = 2 S 8
Material Description g o EiEi8IEISia 2
2 2 E g (3 © % o § & ol
32 % it £:i8i5: 3 1% igs8
Depth Elev. | & 5 2 ig N N (biows per foot) £ Fi6+3 ia ic8E
(feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0 10 20 30 40 50
>50% >12% >5%
Loose 8 PHP»
3.0 SAND brown Occasional Roots sP \
Very Loose 3 i |
Very Loose TOB 2 »
5.5 SAND Organic silt dark brown SP-SM
Loose 5 »»
Loose { 7 »H»
11.0 SAND Silt aray Occasional Shell SM
13.0 LIMESTONE Caprock ~
Medium Dense 12 PIRIHR
Very Loose 2 »
Very Loose 4 »»
Loose 7 »»»
Continued On Next Page H i
Forge Englneerlng, Inc. Sheet 1 0f 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: B-5 P
Naples, Florida Job Number:  864-001.01 Date Drilled: 6/22/2004 S




Laboratory Test Results
® ° —
* = - °\_ 8 -
. gigi 8% FI8
. . g 8 2 g s = T i% §
Material Description 5 © EIEiI3IEifia @
tiw ik iz O i10i gl iFifol
3 = & i E 3 g & i 3 g ig SE
Depth Elev. i & 5 i N N (blows per foot) 2 iFfi85i2:if IESE
(feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0 10 20 30 40 50
>50% >12% >5%
31.0
Medium Dense 12 DRHPHD
Loose 10 BHHHH
{
Medium Dense * 17 RHPPHPH
Medium Dense 25 BRBIRIRNPIBH
Medium Dense 23 PHHHBIR PN
Medium Dense 26 DHBHNHINHHNHH
60.0 SAND Sitt gravel gray Weathered Limestone SM
Boring Terminated at 60.0 ft. H H
Forge Englneer ing, Inc. Sheet 2 of 2 Project Name: Vanderbilt Bch. Parking Garage = Boring Number: B-5 )
: . I
Naples, Florida Job Number:  864-001.01 Date Drilled: 6/22/2004 —




Laboratory Test Resuits
2 il S & o
- - S ® X 1]
- . 5 5§ iEigi s idis 8
Material Description ] EiEiSiEiSie @
3 g iy SIS O N B R
g B T [ et z < B ol
g €138 it Figigigigies?
Depth Elev. i (5 5 s i N N (blows per foot) S Eigi 8 ig IERE
(feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0 10 20 30 40 50
>50% >12% >5%
Medium Dense PP
Medium Dense PHRBHH
5.0 SAND brown Qccasional Roots TOB § Sp
Very Loose »»
Very Loose »
Very Loose ] »»
Very Loose »»
Very Loose »
23.0 SAND Siit gray Qccasional Shelf SM
Loose BYBY
Medium Dense PIBHHN
Continued On Next Page H i
Forge Engmeermg, Inc. Sheet 1 of 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: B-6
Naples, Florida Job Number:  864-001.01 Date Drilled: 06/21/044
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Laboratory Test Results
® = i = 2 .
o N S xR 3 <
€ b L e ® i g
. - 5 58 i5igixigis §
Material Description § o £ iEi8iEiZis &
° o = ) © Q 2 = 5 if o8
5 o T i 3 2§ i85 ieL?
S s 2] [ % @ 3 =1 2 B2 E
= [~ < = £ = o 8 oT
Depth Elev. i & 5 < I7) N N (blows per foot) 2 i o 5 o IiEGE
(feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0 10 20 30 40 50
>50% >12% >5%
31.0
Medium Dense 12 PEYSS Y
Medium Dense 20 PRIDIDHIN
{
Medium Dense N 20 BRPNBIBHID
Medium Dense 27 BORBIBRNHHINN
Medium Dense 29 DIDBLPVIPPHNNR
Dense 37 DHBDRBRBRBBIHBNOP N
60.0 SAND Silt gravel aray Weathered |imestone SM
Boring Terminated at 60.0 ft. H H
Forge Englneerlng, Inc. Sheet 2 of 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: B-6 S
: ' . o
Naples, Florida Job Number:  864-001.01 Date Drilled: 06/21/044



Laboratory Test Results
£ o =
iR igi iz B
o ] g1 2 & s i, 8
. s s 3 o & c P B i% 2
Material Description © ° EiEiSIE;Sie @
Si. 2 O iSieiZ g 8,8
512135 ¢ §i8:§:i3 i3 iesL?
2 € T c 2 o w (ETE
Depth Bev.i 6 | 5 2ia N N (blows per foot) 2 igigi Sig ESE
(feet)i  Strength Primary Secondary Tertiary Color Remarks (feet) BF {0 10 20 30 40 50
>50% >12% >5%
Loose 7 HP»
2.0 SAND brown Occasiona Roots sp
Very Loose 2 »
5.0 SAND Organic silt dark brown SP-SM
Very Loose TOB 2 »
Very Loose 3 »
Loose i 5 »»
13.0 SAND Silt gray Qccasional Shall sM
Very Hard 50/0" i »»a» +
15.0 LIMESTONE Caprock
Loose 10 PHHH»
Loose 5 »»
Loose 8 PN
Continued On Next Page H i
For ge Engmeerlng, Inc. Sheet 1 of 2 Project Name: Vanderbilt Bch. Parking Garage © Boring Number: B-7
Naples, Florida Job Number:  864-001.01 Date Drilled: 6/21/2004




Laboratory Test Results
= = = g
u °\. ;C'; £3 3 2
. [~ z = N 8 .. 8
- ioti 5 §isigigigiv g
Material Description g ° citi8iEifis 2
' b=l = 3 o o 2 o 3 ol
B RERE 5 igi§i3igiacs
< = < = I < 2 T 8 (EFTE
Depth Elev. i 5 =1 < ) N N (blows per foot) = T o 5 T iE6 E
(feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0 10 20 30 40 50
>50% >12% >5%
31.0
Loose 8 »IH
Medium Dense 17 PHHHHHWY
!
Medium Dense * 14 PHOIIBD
Medium Dense 20 BIRIPRHHHD
Medium Dense 24 DRRIPBHRPHNY
Medium Dense 24 DHPRIRPIIHNN
60.0 SAND Silt grave! gray Weathered Limestone SM
Boring Terminated at 60.0 ft, : i
Forge Engineering, Inc. Sheet 2 of 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: B-7
Naples, Florida Job Number:  864-001.01 Date Drilled: 6/21/2004
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{.aboratory Test Results
® e P
S ® o = é
o - L P
. S & g H 2 o '“g) k<) §
Material Description g o sizi8IEIfis 2
g 2 E g 3 o % = 5 & ol
3£ 12 ¢ 5isi5: 3 gigst
Depth Elev. | 5 :iF N N (blows per foot) 2 Eig5: B i g IESE
(feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0 10 20 30 40 50
>50% >12% >5%
Ltoose »W»
Loose PHBY
4.5 SAND brown sp
Loose TOB »H»
Loose »HHY
Loose ! »»»
13.5 SAND Silt gray Occasionat Shell SM
Loose PIBD
155 SAND St gravel gray SM
18.5 LIMESTONE Caprock
Very Loose »»
Medium Dense BHBHH
Medium Dense PBBPHHH
Continued On Next Page H
For ge Englneerlng, Inc. Sheet 1 of 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: B-8
Naples, Florida Job Number:  864-001.01 Date Drilled: 6/24/2004




Laboratory Test Restilts
£ iseiz ® z
s iniEieif g
o £ o g & i, 8
' ipti 3 gigisigiEis §
Material Description 5 o S it 81 Eifieg @
3 o E i3 o o g - g igo8
Siegigie £ igi3gi3igiect
2 = =&
Depth Elev. | & 5 s ig N N (blows per foot) 2 & 8’ g g -E‘ﬁ £
{feet) Strength Primary Secondary Tertiary Color Remarks (feet) BIF 0 10 20 30 40 50
>50% >12% >5%
31.0
Medium Dense 12 PSP
Medium Dense 17 RHNPRINS
{
Medium Dense N 19 DRPIRVHHD
Medium Dense 15 PRIBBHP
Medium Dense 25 DADBIRHINHPH
Medium Dense 19 RIRRIHIHN
60.0 SAND Silt gravel gray Weathered Limestone SM
Boring Terminated at 60.0 ft. i
Forge Engmeerlng, Inc. Sheet 2 of 2 Project Name: Vanderbilt Bch. Parking Garage  Boring Number: B-8
Naples, Florida Job Number:  864-001.01 Date Drilled: 6/24/2004
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Laboratory Test Results
: e i :
2i¥ig
. - 5 §:5 ¢
Material Description g ° § 1519
g O [ 5 o Q 2
< 2 T o @ @ & 8
o = Z2iE ¥ i2ipP £
Depth Elev. : & = < %) N N (blows per foot) HEE i Q o
(feet) Strength Primary Secondary Tertiary Color Remarks (feet} BIF 0 10 20 30 40 50
>50% Po>12% P »5% i
Primary soil type: Over 50% of soil by visual estimation or laboratory test N: Standard Penetration Resistance.
. Number of blows to drive a standard split-spoon sampler
Secondary soil type: Between 12% and 50% of soil by visual estimation or [aboratory test one foot using a 140 pound hammer dropping 30 inches
Tertiary soil type: Between 5% and 12% of soif by visual estimation or laboratory test woh:  Split-spoon penetrated soil
under weight of 140 pound hammer only.
Table of Strength Descriptions wor:  Split-spoon penetrated soil
N Sand / Gravel Silt/Clay Limestone/ Sandstone under weight of drill rods only.
0 Very Loose Very Soft Very Soft
2 Very Loose Very Soft Very Soft
3 Very Loose Soft Very Soft
4 Very Loose Soft Very Soft Symbol Key
5 Loose Firm Very Soft { GRAVEL *
8 Loose Firm Very Soft ) SAND : Laboratory Test Summary
9 Loose Stiff Very Soft SILT | Water Content: Weight of Water
10 Loose Stiff Very Soft CLAY / Weight of all Dry Soil
11 Medium Dense Stiff Soft LIMESTONE #
15 Medium Dense Stiff Soft DEBRIS D Fines Content: Weight of Dry Soil Finer than No. 200 Sieve
16 Medium Dense  Very Stiff Soft FILL F Weight of all Dry Soil
30 Medium Dense  Very Stiff Soft PEAT ~
31 Dense Hard Soft ORGANIC ~ Organic Content. Weight of Organics Lost by ignition
50 Dense Hard Soft LIMEROCK L Weight of all Dry Soil
51 Very Dense Hard Hard PAVEMENT P
60 Very Dense Hard Hard CONCRETE C Liquid Limit: Moisture content of a soil at the transition
100 Very Dense Hard Very Hard WATER W between liquid and plastic states.
100+ Very Dense Hard Very Hard VOID \Y (ASTM D-4318)
15.0 Depth of soil change. The transition between materials may be gradual. Primary Soil Symb04 Plastic Limit: Moisture content of a soil at the transition
Soil conditions will vary between boring locations. el between plastic and semisolid states.
Secondary Soil Symbol, primary if no secondary is present (ASTM D-4318)
All descriptions are based on the visual examination of the retrieved soif samples, AASHTO Soif Classification Symbo}
unless laboratory data is- indicated. Therefore, estimates of material types Unified Soil Classification Symbol\A\A Plasticity Index: Liquid Limit - Plastic Limit
and concentrations should be considered approximate. SP A-3

Representative Material Description Definitions

Sand Material that pass a No. 4 and is retained on a No. 200 sieve.
Sitt Low plasticity material that passes a No. 200 sieve.

Clay Moderate to high piasticity soil that passes a No. 200 sieve.
Limestone Natural occurring rock with at least 50% calcium carbonate.

Limerock Mined or processed flimestone used as a fill or pavement base.

Organic Containing partially decormsed material that can be ignited when dried.
e sontaning parkal ——

Sandstone Natural occurring rock of hardened (not by calcium carbonate) sand-size particles.

Groundwater Symbols
TOB Initial groundwater level at time of boring

GWL Groundwater level measured a day or more after drilling
LOSS Diill fluid circulation loss

Forge Engineering, Inc.
Naples/Fort Myers Florida

Key To Boring Log Classification




Appendix D - Record of Test Borings



MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc
5851 Country Lakes Drive

BORING NUMBER B-1

Bottom of hole at 10.0 feet.

Fort Myers, Florida 33905 PAGE 1 OF 1
239-489-2443 P
239-489-3438 F
CLIENT Hanson Professional Services, Inc. PROJECT NAME Runway 14-32 Drainage Improvements
PROJECT NUMBER _14-1623 PROJECT LOCATION _160 Aviation Drive North, Naples
DATE STARTED _7/14/14 COMPLETED _7/14/14 GROUND ELEVATION _N/A
DRILLING CONTRACTOR _GFA International GROUND WATER LEVEL:
DRILLING METHOD _SPT/ MUD ROTARY V/ ENCOUNTERED AT (ft): 2.5
DRILLED BY Greg Cole NOTES Ground Water Level @ 1-hour: 2.5'
N
) ym >
I = ¥ —~
T [T =£3 L2 | @N-VALUE
= a o
LE SIS ] MAIN SOIL COMPONENT OTHER COMPONENTS =) <>( 5 g CURVE
o 14 mO =
O oz S
44
0 — 0 1 A0
DR Gray to light gray (Moisture Content = 31.5%).
o 1-1-3-3
B DR 100
o @)
i k v Light gray (Moisture Content = 21.4%).
i ] 3-4-6-7
R (10) 100
I SAND (SP)
SR ?_/gc%éoose to Light gray to dark brown (Moisture Content = 22.6%).
5 S 2-1-0-1
A 100
o M
i S Brown (Moisture Content = 22.1%).
o 1-1-2-2
B DR 100
o (3)
- N " A = 0, "
SAND WITH SILT Brown with traces of fine gravel (Moisture Content = 40.5%). 50/5 20 §.
a (SP-SM)
i T [
\ LIMESTONE (LS)
10 L Very Dense




GFA International, Inc BOR'NG NUMBER B-2

5851 Country Lakes Drive

Fort Myers, Florida 33905 PAGE 1 OF 1
239-489-2443 P
239-489-3438 F
CLIENT Hanson Professional Services, Inc. PROJECT NAME Runway 14-32 Drainage Improvements
PROJECT NUMBER _14-1623 PROJECT LOCATION _160 Aviation Drive North, Naples
DATE STARTED _7/14/14 COMPLETED _7/14/14 GROUND ELEVATION _N/A
DRILLING CONTRACTOR _GFA International GROUND WATER LEVEL:
DRILLING METHOD _SPT/ MUD ROTARY V/ ENCOUNTERED AT (ft): 1.6
DRILLED BY Greg Cole NOTES Ground Water Level @ 1-hour: 1.6'
N
o ym >
I = ¥ —~
T [T =£3 L2 | @N-VALUE
E o O
o % <9 MAIN SOIL COMPONENT OTHER COMPONENTS =) <>): 5 g CURVE
o 14 mO =
O oz S
44
0 0 1
Gray to light gray (Moisture Content = 13.5%).
] 1-3-6-7
B 100
| (©) ¢
AV
i Light gray to dark brown (Moisture Content = 20.5%).
SAND (SP) 5-9-9-8
B Loose to (18) 100
Medium Dense
i : Dark brown (Moisture Content = 17.2%).
5 i 5-6-6-6
B (12) 100
i Dark brown to borwn with some silt (Moisture Content =
0,
SAND WITH SILT 19.5%). 4-3-3-4
i (SP-SM) ©) 100
Loose
i ‘ ‘ Rock (Moisture Content = 40.4%). 50/2" 10 >>¢
B ] | \ LIMESTONE (LS)
[ ‘ Very Dense
10 \

MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

Bottom of hole at 10.0 feet.




MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc
5851 Country Lakes Drive

BORING NUMBER B-3

Fort Myers, Florida 33905 PAGE 1 OF 1
239-489-2443 P
239-489-3438 F
CLIENT Hanson Professional Services, Inc. PROJECT NAME Runway 14-32 Drainage Improvements
PROJECT NUMBER 14-1623 PROJECT LOCATION 160 Aviation Drive North, Naples
DATE STARTED 7/14/14 COMPLETED 7/14/14 GROUND ELEVATION N/A
DRILLING CONTRACTOR _GFA International GROUND WATER LEVEL.:
DRILLING METHOD SPT/ MUD ROTARY Y/ ENCOUNTERED AT (ft): 1.0
DRILLED BY Greg Cole NOTES Ground Water Level @ 1-hour: 1.1'
N
&) ym >
T = ¥ —~
T [T =£3 L2 | @N-VALUE
= > O
& = % =z 9 MAIN SOIL COMPONENT OTHER COMPONENTS =) <>): 5 g CURVE
o 14 mO =
O oz S
4

Gray to light gray (Moisture Content = 17.2%).

Bottom of hole at 10.0 feet.

-y 1-3-4-7 100
R ()
: B Light gray to dark brown (Moisture Content = 21.3%).
o 4ﬁ§§5 100 L
- SAND (SP)
P Loose
B Brown (Moisture Content = 43.0%).
o 4455 J
R 100
o C)
R Brown to rock (Moisture Content = 24.0%). 2.15/2" 25 ;.
\
‘ \
B 7 - >>@
[ LIMESTONE (LS) No recovery. 50/0 0
\ | Very Dense
A ‘ ‘
10 .




MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc BORING NUMBER B-4

5851 Country Lakes Drive

Fort Myers, Florida 33905 PAGE 1 OF 1
239-489-2443 P
239-489-3438 F
CLIENT Hanson Professional Services, Inc. PROJECT NAME Runway 14-32 Drainage Improvements
PROJECT NUMBER _14-1623 PROJECT LOCATION _160 Aviation Drive North, Naples
DATE STARTED _7/14/14 COMPLETED _7/14/14 GROUND ELEVATION _N/A
DRILLING CONTRACTOR _GFA International GROUND WATER LEVEL:
DRILLING METHOD _SPT/ MUD ROTARY V/ ENCOUNTERED AT (ft): 2.1
DRILLED BY Greg Cole NOTES Ground Water Level @ 1-hour: 2.0'
N
) ym >
I = ¥ —~
T [T =£3 L2 | @N-VALUE
= a o
Le % <9 MAIN SOIL COMPONENT OTHER COMPONENTS 05 <>): 5 g CURVE
o 14 mO =
O oz S
74
Gray to light gray (Moisture Content = 16.3%).
1-1-2-4
100
3)
S v . .
o Light gray (Moisture Content = 22.5%).
| SAND (sP) 3-5-7-7
Very Loose to (12) 100
Medium Dense
Light gray to dark brown with traces of roots and organics
(Moisture Content = 21.1%).
3-5-6-7 100
(1)
Brown (Moisture Content = 19.6%).
4-4-5-4
100
9)
SAND WITH SILT
(SP-SM) Dark brown to gray with limestone (Moisture Content =
Loose 41.7%).
4-3-4-3
100
()

Bottom of hole at 10.0 feet.




MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc BOR'NG NUMBER B-5

5851 Country Lakes Drive

Fort Myers, Florida 33905 PAGE 1 OF 1
239-489-2443 P
239-489-3438 F
CLIENT Hanson Professional Services, Inc. PROJECT NAME Runway 14-32 Drainage Improvements
PROJECT NUMBER _14-1623 PROJECT LOCATION _160 Aviation Drive North, Naples
DATE STARTED _7/14/14 COMPLETED _7/14/14 GROUND ELEVATION _N/A
DRILLING CONTRACTOR _GFA International GROUND WATER LEVEL:
DRILLING METHOD _SPT/ MUD ROTARY V/ ENCOUNTERED AT (ft): 1.5
DRILLED BY Greg Cole NOTES Ground Water Level @ 1-hour: 1.4'
N
o ym >
I = ¥ —~
T [T =£3 L2 | @N-VALUE
E o O
o % <9 MAIN SOIL COMPONENT OTHER COMPONENTS =) <>): 5 g CURVE
o 14 mO =
O oz S
44
Gray (Moisture Content = 15.4%).
. 2-3-5-8
o 100 e
v (8)
Light gray to dark gray (Moisture Content = 20.8%).
5-10-12-13
(22) 100
SAND (SP)
Loose to i = 9
Medium Dense Gray to dark brown (Moisture Content = 16.5%).
10-12-12-12
(24) 100
Brown (Moisture Content = 20.2%).
5-6-7-8
(13) 100
Brown to gray with limestone (Moisture Content = 43.5%).
SAND WITH SILT 4-3-2-3
(SP-SM) ) 100
Loose

Bottom of hole at 10.0 feet.




MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc BOR'NG NUMBER B-6

5851 Country Lakes Drive

Fort Myers, Florida 33905 PAGE 1 OF 1
239-489-2443 P
239-489-3438 F
CLIENT Hanson Professional Services, Inc. PROJECT NAME Runway 14-32 Drainage Improvements
PROJECT NUMBER _14-1623 PROJECT LOCATION _160 Aviation Drive North, Naples
DATE STARTED _7/14/14 COMPLETED _7/14/14 GROUND ELEVATION _N/A
DRILLING CONTRACTOR _GFA International GROUND WATER LEVEL:
DRILLING METHOD _SPT/ MUD ROTARY ENCOUNTERED AT (ft):
DRILLED BY _Greg Cole NOTES
X
) ym >
I = ¥ —~
T [T =£3 L2 | @N-VALUE
= a o
LE SIS ] MAIN SOIL COMPONENT OTHER COMPONENTS =) <>): 5 g CURVE
o 14 mO =
O oz S
44
Brown to gray (Moisture Content = 12.3%).
1-3-5-7
100
(8) *
SAND (SP)
Loose to ; ; = o
Medium Dense Gray to light gray (Moisture Content = 19.8%).
8-14-14-12
(28) 100
Light gray to dark brown to light gray (Moisture Content =
17:4%). 4-5-4-32
SAND WITH SILT ~9) 100 4\
(SP-SM)
Loose to
Very Dense Brown to rock (Moisture Content = 18.0%).
10-11-18-50/1" 75 >O
\
| [
= P — ‘ >>@
50/0" 0
L1 LIMESTONE (LS) No recovery.
\ Very Dense
§ 7 [
\
10 -

Bottom of hole at 10.0 feet.




MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc
5851 Country Lakes Drive

BORING NUMBER B-7

Fort Myers, Florida 33905 PAGE 1 OF 1
239-489-2443 P
239-489-3438 F
CLIENT Hanson Professional Services, Inc. PROJECT NAME Runway 14-32 Drainage Improvements
PROJECT NUMBER _14-1623 PROJECT LOCATION _160 Aviation Drive North, Naples
DATE STARTED _7/14/14 COMPLETED _7/14/14 GROUND ELEVATION _N/A
DRILLING CONTRACTOR _GFA International GROUND WATER LEVEL:
DRILLING METHOD _SPT/ MUD ROTARY V/ ENCOUNTERED AT (ft): 1.2
DRILLED BY Greg Cole NOTES Ground Water Level @ 1-hour: 0.6'
N
) ym >
I = ¥ —~
T [T =£3 L2 | @N-VALUE
= a o
o % <9 MAIN SOIL COMPONENT OTHER COMPONENTS =) <>( 5 g CURVE
o 14 mO =
O oz S
44
0 — 0 1 A0
DR Brown to gray (Moisture Content = 12.8%).
o 2-3-3-4
B B 100
®) hl
o SAND (SP)
i B Loose
‘ Gray to brown (Moisture Content = 16.8%).
i 6-11-12-11
1] (23) 100 \
: SILTY SAND (SM)
| ] Medium Dense
N Brown to light gray with some fine gravel (Moisture Content . \.
1 =35.1%). 11-50/5 45 B>
5 P | SAND WITH SILT
(SP-SM)
Bt Very Dense
i 1 I No recovery. 50/0" 0 7
B ] | \ LIMESTONE (LS)
[ ‘ Very Dense
| \
4///[/ Light gray (Moisture Content = 38.6%).
n WEATHERED 7-3-3-3
- // LIMESTONE (WLS) ©) 100 |
o Loose
10 vk

Bottom of hole at 10.0 feet.




MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc
5851 Country Lakes Drive

BORING NUMBER B-8

Fort Myers, Florida 33905 PAGE 1 OF 1
239-489-2443 P
239-489-3438 F
CLIENT Hanson Professional Services, Inc. PROJECT NAME Runway 14-32 Drainage Improvements
PROJECT NUMBER _14-1623 PROJECT LOCATION _160 Aviation Drive North, Naples
DATE STARTED _7/14/14 COMPLETED _7/14/14 GROUND ELEVATION _N/A
DRILLING CONTRACTOR _GFA International GROUND WATER LEVEL:
DRILLING METHOD _SPT/ MUD ROTARY V/ ENCOUNTERED AT (ft): 1.1
DRILLED BY Greg Cole NOTES Ground Water Level @ 1-hour: 1.1'
N
) ym >
I = ¥ —~
T [T =£3 L2 | @N-VALUE
= a o
o % <9 MAIN SOIL COMPONENT OTHER COMPONENTS =) <>): 5 g CURVE
o 14 mO =
O oz S
44
0 0 1 A0
Gray to light gray (Moisture Content = 37.3%).
n |7 SAND(sP) 2-4-58 100
217 Loose (9) T
i Gray to brown (Moisture Content = 19.4%).
i 1/l SANDWITH SILT 6-6-6-4 . K
S (SP-sm) (12)
e Medium Dense
i ] Brown with fine and coarse gravel (Moisture Content = 50/4" 20 b‘
‘ | 9.2%).
S |
\
‘ \
B n | LIMESTONE (LS) 50/0" 0 P>
‘ I Very Dense No recovery.
L - \
\
| [
i 4///[/ Light gray (Moisture Content = 21.7%).
. WEATHERED 14-11-9-6
- // LIMESTONE (WLS) (20) 100
o Medium Dense
10 vk

Bottom of hole at 10.0 feet.




MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc o
5851 Country Lakes Drive BORING NUMP?GEER1 EF91
Fort Myers, Florida 33905
239-489-2443 P
239-489-3438 F
CLIENT Hanson Professional Services, Inc. PROJECT NAME Runway 14-32 Drainage Improvements
PROJECT NUMBER _14-1623 PROJECT LOCATION _160 Aviation Drive North, Naples
DATE STARTED _7/14/14 COMPLETED _7/14/14 GROUND ELEVATION _N/A
DRILLING CONTRACTOR _GFA International GROUND WATER LEVEL:
DRILLING METHOD _SPT/ MUD ROTARY V/ ENCOUNTERED AT (ft): 1.6
DRILLED BY Greg Cole NOTES Ground Water Level @ 1-hour: 1.3' (RAIN)
N
) ym >
I = ¥ —~
T [T =£3 L2 | @N-VALUE
= a o
o % <9 MAIN SOIL COMPONENT OTHER COMPONENTS =) <>): 5 g CURVE
o 14 mO =
O oz S
44
o Gray with some fine roots (Moisture Content = 13.0%).
g SAND (SP) 1-3-5-7 100
kB : v Loose (8) N
§ Brown to range with traces of fine gravel (Moisture Content
: _ o
] SAND WITH SILT 18.8%). 5-7-6-6
S (SP-SM) (13) 100
Bt Medium Dense
§ Light gray with traces of shell (Moisture Content = 45.5%).
~ | sAND(sP) 4-6-11-50/5" 95 >\o
Medium Dense
1 ‘ No recovery. 50/0" 0 >>®
B | \ LIMESTONE (LS)
[ ‘ Very Dense
| \
x Gray with rock and shell (Moisture Content = 11.8%).
2 33-24-50/0" 50 >>@
G4 WEATHERED
- T // LIMESTONE (WLS)
o Very Dense
10 vk
Bottom of hole at 10.0 feet.




MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc
5851 Country Lakes Drive
Fort Myers, Florida 33905
239-489-2443 P
239-489-3438 F

CLIENT Hanson Professional Services, Inc.

PROJECT NUMBER _14-1623

BORING NUMBER B-10

PAGE 1 OF 1

PROJECT NAME Runway 14-32 Drainage Improvements

PROJECT LOCATION 160 Aviation Drive North, Naples

DATE STARTED _7/14/14 COMPLETED _7/14/14
DRILLING CONTRACTOR _GFA International

DRILLING METHOD _SPT/ MUD ROTARY

DRILLED BY Greg Cole

GROUND ELEVATION _N/A

GROUND WATER LEVEL:
/ ENCOUNTERED AT (ft): 0.75

NOTES Ground Water Level @ 1-hour: 0.6' (RAIN)

N
) ym >
T T ED =
T [T =£3 L2 | @N-VALUE
= a o
LE S é ] MAIN SOIL COMPONENT OTHER COMPONENTS ~ 8 <>( 5 g CURVE
44
0 0 1 20
Gray with traces of fine roots (Moisture Content = 21.3%).
AV
5 |~ SAND (SP) 1-2-3-5 100
Loose (5) 4
i 4%/ Gray to light gray with shell (Moisture Content = 25.5%).
n WEATHERED 18-30-12-10
- // LIMESTONE (WLS) (42) 100
o Dense
| G4
S Light gray \_Nith traces of shell and with fine and coarse
5 - SAND (SP) gravel (Moisture Content = 39.1%). 5-11-50/4" 70 b>@
i TH [ No recovery. 50/0" 0 ~>®
[
I \
[
— LIMESTONE (L)
B 4| Very Dense
] | No recovery. 50/0" 0 >>9
[
\
B 7] [
\
10 -

Bottom of hole at 10.0 feet.




MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc
5851 Country Lakes Drive
Fort Myers, Florida 33905
239-489-2443 P
239-489-3438 F

CLIENT Hanson Professional Services, Inc.

PROJECT NUMBER _14-1623

BORING NUMBER B-11

PAGE 1 OF 1

PROJECT NAME Runway 14-32 Drainage Improvements

PROJECT LOCATION 160 Aviation Drive North, Naples

DATE STARTED _7/14/14 COMPLETED _7/14/14
DRILLING CONTRACTOR _GFA International

DRILLING METHOD _SPT/ MUD ROTARY

DRILLED BY Greg Cole

GROUND ELEVATION _N/A

GROUND WATER LEVEL:
/ ENCOUNTERED AT (ft): 0.25

NOTES Ground Water Level @ 1-hour: 0.25'

X
) ym >
T T ED =
T [T =£3 L2 | @N-VALUE
= a o
o % é o] MAIN SOIL COMPONENT OTHER COMPONENTS ~ 8 <>): 5 g CURVE
44
0 — g 0 1 A0
MR B Gray (Moisture Content = 33.6%).
S 1-2-4-6
B B 100
B (6)
i | SAND(SP)
o Loose to Gray to dark brown with traces of fine gravel and organics
RN Medium Dense (Moisture Content = 31.5%).
| AR 5-5-7-14 100
[ (12)
i n - Gray (Moisture Content = 10.3%). 50/3" 10 >>¢
5 -
‘ \
| 1 LIMESTONE (LS) -
‘ ‘ Very Dense No recovery. 50/0" 0 /.
[
. \
‘ I
G/
- 7Y : .
n Light gray (Moisture Content = 42.3%).
4// WEATHERED
B 7 Il:lol\gEeSTONE (WLS) 3%4?5 100 ./
4
10 A/A/

Bottom of hole at 10.0 feet.




MAIN BORING LOG 14-1623 RUNWAY 14-32 DRAINAGE IMPROVEMENTS.GPJ MASTER BORING LOG.GDT 8/4/14

GFA International, Inc BORING NUMBER B-12

5851 Country Lakes Drive

Fort Myers, Florida 33905 PAGE 1 OF 1
239-489-2443 P
239-489-3438 F
CLIENT Hanson Professional Services, Inc. PROJECT NAME Runway 14-32 Drainage Improvements
PROJECT NUMBER _14-1623 PROJECT LOCATION _160 Aviation Drive North, Naples
DATE STARTED _7/14/14 COMPLETED _7/14/14 GROUND ELEVATION _N/A
DRILLING CONTRACTOR _GFA International GROUND WATER LEVEL:
DRILLING METHOD _SPT/ MUD ROTARY V/ ENCOUNTERED AT (ft): 0.6
DRILLED BY Greg Cole NOTES Ground Water Level @ 1-hour: 0.6'
N
) ym >
I = ¥ —~
T [T =£3 L2 | @N-VALUE
= a o
o % <9 MAIN SOIL COMPONENT OTHER COMPONENTS =) <>): 5 g CURVE
o 14 mO =
O oz S
44
] o Gray (Moisture Content = 24.8%).
1 1-2-1-4
100
3)
Gray (Moisture Content = 42.8%).
SAND (SP) 2-5-8-9
Very Loose to (13) 100
Medium Dense
Gray to dark brown (Moisture Content = 42.7%).
3-6-6-5
(12) 100
Brown to gray with traces of fine gravel (Moisture Content =
0,
SAND WITH SILT 43.8%). 2-5-7-5
(SP-SM) (12) 100
Medium Dense
Gray with weathered limestone (Moisture Content = 33.0%).
SAND (SP) Rock in tip of spoon. 2-4-2-2 20
Loose (6)

Bottom of hole at 10.0 feet.
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