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Mississippi River Borrow Area Sediment Analyses
1.0  INTRODUCTION

The Mississippi River Borrow Area Sediment Analyses were completed in support of the
Preliminary Design Phase for the Riverine Sand Mining / Scofield Island Restoration Project
(Project). The Project is sponsored by the Louisiana Department of Natural Resources (LDNR)
Office of Coastal Protection and Restoration (OCPR) and NOAA Fisheries. The Project design is
funded and authorized in accordance with the provisions of the Coastal Wetlands Planning,
Protection and Restoration Act (CWPPRA) (16 U.S.C.A., Sections 3951-3956) and has been
approved by the Public Law 101-646 Task Force. The Project’s CWPPRA designation is BA-40.

The purpose of the analyses was to provide sediment characteristics and design data for the
Mississippi River borrow areas which shall serve as the sand sources for restoration of the beach
and dune system on Scofield Island as fully described in the Preliminary Design Main Report
and Mississippi River Borrow Area Design Analysis (Appendix E).

The scope of services included laboratory sedimentologic analysis and soil classification of
samples extracted from five vibracores in MR-B-09 and seven vibracores in MR-E-09 collected
by Alpine Ocean Seismic Survey, Inc. in December 2008 as fully described in the Mississippi
River Borrow Area Geotechnical Survey (Appendix B). The analyses were conducted by Coastal
Technology Corporation, Inc. (CTC) and reviewed by Coastal Engineering Consultants, Inc
(CEQ).

20 SUMMARY OF PRIOR WORK

The selection of the Project borrow areas was based on the review of prior surveys and analyses
that identified multiple areas within the river as containing significant quantities of beach
compatible sand. The primary sources of this information included previous geophysical and
geotechnical work performed by Coastal Planning and Engineering (CPE, 2004) and Finkl et al.
(2005), transport methodology and conveyance corridor analysis (SJB and CEC, 2007a),
Mississippi River mining impact assessment (SJB and CHF, 2007), Mississippi River borrow
area mining technical analyses (SJB and CEC, 2007b; SJB and CEC, 2007c), previous cultural
resources work performed by R. Christopher Goodwin & Associates, Inc. (CGA, 2008), and the
Feasibility Study Phase analyses (SJB and CEC, 2008).

CPE (2004) and Finkl et al. (2005) identified potential sand sources within the lower Mississippi
River including the two areas designated as MR-B and MR-E. Based on the subsequent surveys
and analyses, the boundaries of the two areas were revised multiple times. For the Preliminary



Design Phase, these borrow areas have been designated as MR-B-09 and MR-E-09 to reflect that
while the approximate locations remained the same, the design limits were refined.

3.0 PROJECT AREA AND LOCATION

Borrow Area MR-B-09 is located on the east side of the Mississippi River near Empire,
Plaquemines Parish, between approximate River Mile Marker (MM) 29 to 31, and Borrow Area
MR-E-09 is located on the west side of the river south of Buras between approximate MM 23 to
24 as presented in Figure 1.
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Figure 1: Mississippi River Borrow Area Location Map



4.0 SEDIMENT ANALYSIS METHODOLOGY

Twelve 20 to 30 ft vibracores were transferred to CTC’s Coastal Geology and Sediments
Laboratory in Melbourne, Florida. The composite summary table (Annex C1) presents a
summary of the twelve cores.

Each vibracore was: (1) split along the long axis, (2) logged by visual observation using ENG
Form 1836 (Annex C2) and (3) photographed against an 18% gray background (Annex C3).
Each vibracore was subsequently encapsulated in a plastic sleeve and stored at CTC’s Sediments
Lab until arrangements were made to transfer the vibracores to LDNR’s storage facility.
Locations of the vibracores are presented in Figures 1 and 2.

The cores were visually observed by a geologist for variations in sediment type using the Unified
Soil Classification System (USC). Based on the visual observations, sediment samples were
extracted from the cores in areas that were representative of the different sediment types on each
core. The extracted samples were analyzed using standard laboratory methods including
granularmetric properties in accordance with ASTM Standard D 422. Sandy samples were
mechanically sieved denoted as standard samples.

The results of the gradation analysis were plotted using gINT software. This software generated
a gradation curve identical to USACE ENG Form 2087. The software plotted both a cumulative
frequency distribution curve and a frequency distribution histogram as one diagram. The sieve
analysis was conducted at a minimum of '%2 phi intervals, using a range of screen openings
capable of accommodating all grain-size classes contained in each sample. A total of 20 sieves
were used ranging from -4.25 phi to +4 phi (-4.25¢, -4.00 ¢, -3.50 ¢, -3.00 ¢, -2.50 @, -2.25 o, -
2.00 o, -1.50 ¢, -1.00 ¢, -0.50 ¢, 0.00 ¢, 0.50 ¢, 1.00 @, 1.50 @, 2.00 ¢, 2.50 ¢, 3.00 @, 3.50 o,
3.75 ¢, 4.00 ¢). Each sample was also assigned a descriptive classification using USC
terminology. This classification was automatically generated by the gINT™ software when the
sample contained less than 5% fines. The classification of samples containing fines in excess of
5% was based on examination by a qualified coastal geologist. Summaries of the sedimentologic
analysis and granularmetric curves and tables for the standard samples are presented in Annexes
C4 through C6.

Sediment samples with silt contents greater than 25% were also analyzed using a hydrometer in
accordance with ASTM Standards D 1140 and D 422. Liquid limits and Wentworth soil
classifications were not preformed as part of this analysis. As a result, sediments with greater
than 50% of the material finer than 0.075 mm were classified as ML-CL in accordance with
Unified Soil Classification System and are reported as fines. Summaries of the sedimentologic
analysis and granularmetric curves and tables for the hydrometer samples are presented in
Annexes C7 through C10.
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ANNEX C1

COMPREHENSIVE SEDIMENTOLOGIC
SUMMARY - BORROW AREAS MR-B-09 & MR-E-09



Comprehensive Sedimentologic Summary - Borrow Area MR-B-09

gINT Granularmetrics

Vibracore ISn izr\)/ﬁ Saglople Size Class (wt%) Descriptive Statistics usc Core(zﬁ:_r;)p)osﬂe
' Gravel Sand <#200 <#230 | Mean (mm)* | Verbal Std. Dev.(phi)
2.0-2.3 1 0.00 6.68 93.32 92.49 0.11 F 0.47 ML-CL|  0.00% Gravel
MRB-08-01 16.0-16.3 3 0.00 99.25 0.75 0.52 0.21 F 0.55 SP 43.73% Sand
19.5-19.8 2 0.00 35.54 64.46 63.87 0.22 F 0.71 ML-CL 0.02% Peat
23.0-23.3 4 0.00 83.21 16.79 16.47 0.23 F 0.41 SM 54.25% Fines
0.3-0.6 1 0.00 12.53 87.47 84.46 0.11 F 0.56 ML-CL| 0.00% Gravel
MRB-08-02 2.0-2.3 2 0.00 99.34 0.66 0.60 0.23 F 0.39 SP 9% Sand
i : : : : : : 0.40% Peat
7.0-7.3 4 0.00 70.35 29.65 21.12 0.10 F 0.38 SM 53.67% Fines
1.5-1.8 1 0.00 87.54 12.46 12.00 0.15 F 0.33 SM 0.00% Gravel
MRB-08-05 3.4-37 2 0.00 9.52 90.48 89.64 0.12 F 0.52 ML-CL|  79.63% Sand
10.5-10.8 3 0.00 96.62 3.38 1.81 0.13 F 0.36 SP 0.00% Peat
18.5-18.8 4 0.00 96.46 3.54 2.48 0.13 F 0.46 SP 20.37% Fines
1.9-2.2 1 0.00 3.14 96.86 96.70 0.14 F 0.70 ML-CL
5.0-5.3 3 0.00 98.29 1.71 1.09 0.14 F 0.31 SP .
8.0-83 3(a) 0.00 98.97 103 0.71 0.15 F 0.36 SP gf;é’o/fgﬁ:
MRB-08-06 11.5-11.8 3(b) 0.00 96.24 3.76 2.95 0.14 F 0.28 SP 0.00% Peat
16.0-16.3 2 0.00 90.95 9.05 3.62 0.11 F 0.36 SPSM | o a0t Fines
20.0-20.3 2(a) 0.08 94.05 5.87 3.76 0.15 F 0.52 SP-SM '
23.0-23.3 4 0.00 7.17 92.83 91.48 0.11 F 0.61 ML-CL
2.0-2.3 1 0.00 21.77 78.23 77.39 0.13 F 0.40 ML-CL|  0.00% Gravel
36.70% Sand
MRB-08-07 7.0-7.3 2 0.00 84.78 15.22 12.36 0.19 F 0.62 SM
0.15% Peat
14.0-14.3 4 0.00 38.34 61.66 51.18 0.10 F 0.47 ML-CL|  63.15% Fines

*Mean grain size refers to coarse fraction only (>#200 sieve)




Comprehensive Sedimentologic Summary - Borrow Area MR-E-09

gINT Granularmetrics

Vibracore ISn ig:’?/lsl Sal\rlTl) ple Size Class (wt%) Descriptive Statistics usc CortzVC\:/(_)rr(T)E)osne
' Gravel Sand <#200 <#230 [ Mean (mm)* [ Verbal Std. Dev.(phi)
8.7-0.0 1 0.00 2714 72.86 71.89 0.15 F 0.53 ML.CL| 0,019 Gravel
MRE-08.05 155158 3 0.00 99.29 0.71 0.36 0.22 F 0.43 P 82.73% Sand
24.0-24.3 2 0.09 87.60 1231 10.07 0.15 F 0.69 SM 0.00% Peat
26.0-26.3 2 0.00 88.46 1154 8.31 0.15 F 0.63 SP-SM|  17.26% Fines
0.5-0.8 1 0.00 5.90 94.10 92.67 0.12 F 0.67 ML-CL| _0.00% Gravel
MRE-08.07 2528 2 0.00 98.91 1.09 0.78 0.20 F 0.42 P 78.67% Sand
7.073 2(a) 0.00 98.19 181 1.00 0.15 F 0.35 P 0.00% Peat
105108 | 2(b) 0.00 98.60 1.40 110 023 F 0.37 P 21.33% Fines
0.5-0.8 1 0.00 76.07 23.93 2341 0.22 F 0.44 M
2023 2 0.00 8.99 91.01 90.73 0.19 F 162 ML-CL .
6.7-7.0 4 0.00 43.52 56.48 47.56 0.10 F 051 ML-CL 2'79(1)7/‘0’ AGSTZ:]’Z'
MRE-08-08 9.508 5 0.00 50.20 49.80 39.54 0.09 F 0.42 SM 0% peat
12.0-12.3 6 0.00 5.46 9454 88.77 0.09 F 0.70 MLCL| oo, roe
16.0-16.3 7 0.00 16.72 83.28 7653 0.09 F 0.50 ML-CL :
23.0-23.3 3 0.00 9751 2.49 1.9 0.20 F 0.45 P
2.0-2.3 T 0.00 13.95 86.05 85.77 0.21 F 0.55 ML-CL -
6.0-63 2 0.00 95.19 481 421 0.19 F 051 P 3‘3%5;\:3
MRE-08-09 9.0-93 3 0.00 76.88 2312 1567 011 F 0.54 SM 5 100 poat
11.0-11.3 4 0.00 94.23 5.77 441 013 F 0.41 SP-SM| oo acor Fres
16.0-16.3 6 0.00 14.10 85.90 8140 0.09 F 0.56 ML-CL :
0.0-1.2 1 0.00 281 97.19 97.02 0.15 F 0.60 ML-CL -
2427 2 0.00 78.29 2171 21.35 0.19 F 0.38 SM %)%‘; A)G;‘r’g
MRE-08-10 7073 3 0.00 98.50 1.50 0.70 017 F 0.50 P 0 00% peat
135138 | 3(@) 0.00 98.21 1.79 115 0.15 F 0.37 P 20230 e
17.6-17.0 4 0.00 22.34 77.66 7155 0.10 F 0.48 ML-CL :
0.5-0.8 1 0.00 7559 2441 22.06 0.15 F 0.54 M 0.00% Gravel
MRE-08-11 7.073 3 0.00 96.98 3.02 1.9 0.15 F 0.40 P 91.26% Sand
16.0-16.3 2 0.00 87.58 12.42 8.32 012 F 0.40 SM 0.20% Peat
5053 1 0.00 88.27 11.73 1045 013 F 0.40 SP-SM -
7.073 3 0.00 68.94 31.06 2371 011 F 052 SM gfgff,f;‘rﬁ
MRE-08-13 9.093 ) 0.00 68.70 31.30 22.76 0.10 F 047 SM 0% peat
12.0-12.3 2 0.00 96.67 333 2.90 0.23 F 0.46 P 45.00% Fioes
145148 5 0.00 16.50 83.50 8151 0.16 F 0.78 ML-CL :

*Mean grain size refers to coarse fraction only (>#200 sieve)




ANNEX C2

VIBRACORE LOGS



USC Hatching Legend for Vibracore Logs

SP-SM

ML-CL



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRB_08-01

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 2 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM " HORIZONTAL I VERTICAL
Geographic (Latitude/Longitude) NAD 1983 | NAVD 88

BORING DESIGNATION

LOCATION COORDINATES

. MANUFACTURER'S DESIGNATION OF DRILL

[J AUTO HAMMER

SAJ FORM 1838:m

JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

(Continued)

MRB_08-01 X=29.412 Y =89.602 [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l 5 DATE BORING | 121908 | 121908
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -44.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 25 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 25.8 Ft.
2 CLASSIFICATION OF MATERIALS &2
9 o
E%fI‘E)V. DE(fFS—H § Depths and elevations based on measured values RléOC 52 REMARKS
-44.0| 0.0 - o0
0
§ Mud, thinly interbedded with fine silty sand. 1 Sample #1, Depth = 2.0' - 2.3' i
Gradational contact, dark grayish brown
- (2.5Y-4/2), (ML-CL). -
-49.1 L 5.1 L5
-405 55 il Silty Fine grained quartz sand with some fine 2
B rock fragments. Gradational contact, light B
brownish gray (2.5Y-6/2), (SP-SM). 1
-51.0 7.0 Mud, thinly interbedded with silty fine grained |
-51.5 7.5 [.7[I\ quartzsand. Gradational contact, dark grayish 2
| brown (2.5Y-4/2), (ML-CL). i
Silty fine grained quartz sand with some fine 1
-53.0 9.0 rock fragments. Gradational contact, light
534 94 [. .. brownish gray (2.5Y-6/2), (SP-SM). [ 3 i
538 og [ Mud, thinly interbedded with silty fine grained [ 1
B -« «[l\ quartzsand. Contact obscured by cut, dark —10
grayish brown (2.5Y-4/2), (ML-CL). 3
B Fine grained quartz sand with some fine rock B
-55.8 11.8 fragments and trace silt. Abrupt contact, light
B brownish gray (2.5Y-6/2), (SP). B
Sandy mud. Abrupt contact, dark grayish brown 1
574 134 (2.5Y-4/2), (ML-CL). -
577 137 Fine grained quartz sand with some fine rock F 3
- fragments. Abrupt contact, light gray 1 -
-58.8 14.8 (2.5Y-7/2), (SP).
— Sandy mud. Gradational contact, dark grayish —15
brown (2.5Y-4/2), (ML-CL).
L Fine grained quartz sand with some fine rock _ ! , B
fragments. Gradational contact, light gray 3 | Sample #3, Depth = 16.0"- 16.3
B (2.5Y-7/2), (SP). B
Sandy mud. Some evidence of oxidation.
B Abrupt contact, dark grayish brown (2.5Y-4/2), B
L (ML-CL).
-63.0 19.0 . Fine grained quartz sand with some fine rock |
fragments. Gradational contact, light gra
-63.8 19.8 \ ¥ (2.5Y-7/2), (SP). o oray 2 | Sample #2, Depth = 19.5'- 19.8'
B Fine grained quartz sand with some fine rock 1 20
-64.8 20.8 P fragments and abundant mud-filled burrows.
i * ||| Gradational contact, grayish brown (2.5Y-5/2), i
. (ML-CL). 3
-66.3 223 |.".".| | Mud, thinly interbedded with fine grained uartz i
—=06.5 22 BATTIH| sand. Gradational contact, dark grayish brown ’:
i (2.5Y-4/2), (ML-CL). 4 | Sample #4, Depth = 23.0' - 23.3' i
Fine grained quartz sand with some fine rock
685 245 fragments. Mud-filled burrow at 21.8'. Abrupt , , -
. . contact, light gray (2.5Y-7/2), (SP). Sample #5, Depth = 24.5' - 24.8
-69.0| __ 25.0 | [ 5 o5



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRB_08-01

INSTALLATION SHEET 2
DRILLING LOG (Cont. Sheet) oF 2 SHEETS
PROJECT COORDINATE SYSTEM/DATUM : HORIZONTAL : VERTICAL
. . .. ] ]
Riverine Sand Mining Geographic (Latitude/Longitude) ! NAD1983 | NAVD 88
LOCATION COORDINATES ELEVATION TOP OF BORING
X=29 Y=90 -44.0 Ft.
o s
ELEV. DEPTH CLASSIFICATION OF MATERIALS % o
(ft) (ft) § Depths and elevations based on measured values REC. é?{ REMARKS
- [a[%5)
Mud. Abrupt contact, dark grayish brown Predominately organic matter. Not Analyzed.

(2.5Y-4/2), (ML-CL).

Silty fine grained quartz sand, decreasing fines
with depth. Thinly interbedded peat material
from 24'-24.5'. Gradational contact, light olive
brown (2.5Y 5/3) to, light brownish gray

i (2.5Y-6/2), (SM).
Sandy peat material and wood chips, olive
- brown (2.5Y-4/3), (PT).

End of Boring

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRB_08-02

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 2 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM " HORIZONTAL I VERTICAL
Geographic (Latitude/Longitude) NAD 1983 | NAVD 88

2. BORING DESIGNATION
MRB_08-02

LOCATION COORDINATES
X=29.404 Y =89.6

. MANUFACTURER'S DESIGNATION OF DRILL

[J AUTO HAMMER
] MANUAL HAMMER

SAJ FORM 1836

JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

(Continued)

3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING i
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l 5 DATE BORING | 121908 | 121908
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -42.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 23 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 26.9 Ft.
o &
ELEV. DEPTH CLASSIFICATION OF MATERIALS % [
(tt) (ft) § Depths and elevations based on measured values REC. 52 REMARKS
-42.0] 0.0 - o0 0
B Mud. Abrupt contact, dark grayish brown —03.08
427 0.7 .|_|'.. Jo! contect, ek gra T Sample #1, Depth = 0.3 - 0.6 _
Fine grained quartz sand with some fine rock . . L
fragments. Abrupt contact, light gray 2 | Sample#2, Depth =2.0'-2.3
(2.5Y-7/2), (SP). |
-45.9 3.9 |
Peat. Gradational contact, black (2.5Y-2.5/1), 3
(PT). 5
-47.8 5.8
Fine grained quartz sand with some fine rock
fragments. Heavily mottled with mud and 4 | Sample #4, Depth=7.0'-7.3' i
peat-filled burrows. Gradational contact,
grayish brown (2.5Y-5/2), (SM). i
-50.9 8.9
S Fine grained quartz sand with some fine rock 9 i
520 100 |-+ fragments. Abrupt contact, light gray
526 10.6 | | \ (2.5Y-7/2), (SP). /] 1 —10
me - - Mud. Gradational contact, dark gray (2.5Y-4/1),
. \ (ML-CL). -
Fine grained quartz sand with some fine rock 4
54.4 12.4 fragments and some mud or peat-filled burrows. B
: : Gradational contact, light brownish gray /’
\ (2.5Y-6/2), (SP-SM). -
Peat material thinly interbedded with muddy fine 3 Sample #3, Depth = 15.0" - 15.3' 15
grained quartz sand. Increasing fine content Predominately organic matter. Not analyzed.
with depth. Gradational contact, dark gray -
(2.5Y-4/1), (PT).
-61.0 19.0 |
| | | | Mud, thinly interbedded with fine grained quartz 1
-61.8 198 111 sand. Gradational contact, dark grayish brown |
N\ (2.5Y-4/2). (ML). /1 20
. Fine grained quartz sand with some fine rock
fragments. Peat-filled burrow at 21.3". Few 2 i
thin peat layers throughout. Gradational
-64.4 224 contact, light brownish gray (2.5Y-6/2), (SP). i
-65.0 23.0 Muddy, sandy peat material, very dark gray 3
\ (2.5Y-3/1), (PT). i
25



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRB_08-02

INSTALLATION SHEET 2
DRILLING LOG (Cont. Sheet) oF 2 SHEETS
PROJECT COORDINATE SYSTEM/DATUM : HORIZONTAL : VERTICAL
. . .. ] ]
Riverine Sand Mining Geographic (Latitude/Longitude) ! NAD1983 | NAVD 88
LOCATION COORDINATES ELEVATION TOP OF BORING
X=29 Y=90 -42.0 Ft.
o s
ELEV. DEPTH w CLASSIFICATION OF MATERIALS % o
(ft) (ft) 8 Depths and elevations based on measured values REC. é?{ REMARKS
- [a[%5)

End of Boring

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRB_08-05

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 2 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM " HORIZONTAL I VERTICAL
Geographic (Latitude/Longitude) NAD 1983 | NAVD 88

BORING DESIGNATION

LOCATION COORDINATES

11. MANUFACTURER'S DESIGNATION OF DRILL D AUTO HAMMER

MRB_08-05

X=29.391 Y =289.589

] MANUAL HAMMER

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

(Continued)

3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l 5 DATE BORING | 121908 | 121908
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -41.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 21 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 26.2 Ft.
o &
ELEV. DEPTH CLASSIFICATION OF MATERIALS % [
(tt) (ft) § Depths and elevations based on measured values REC. 52 REMARKS
-41.0{ 0.0 - 0P
0
Fine grained quartz sand with some fine rock
i fragments. Abundant mud-filled burrows. i
Gradational contact, light olive brown 1 Sample #1, Depth = 1.5'- 1.8'
i (2.5Y-5/3), (SM). i
-43.8 2.8
B Mud. Gradational contact, dark gray (2.5Y-4/1), i
-44.9 3.9 (ML-CL). 2 ] Sample #2, Depth = 3.4'- 3.7
B Fine grained quartz sand with some fine rock i
-45.8 4.8 fragments. Abrupt contact, light brownish gray
465 55 |l (2.5Y-6/2), (SP). —5
. Mud. Contact obscured by cut, dark gray
i \ (2.5Y-4/1), (ML-CL). [ -
Fine grained quartz sand with some fine rock
— fragments. Trace thin layers of fine plant —10
debris. Contact obscured by cut, light brownish - | !
| gray (2.5Y-6/2), (SP). 3 | Sample #3, Depth = 10.5' - 10.8 |
-55.9 14.9
— —15
Mud, trace fine grained quartz sand. Abrupt 5
- contact, dark gray (2.5Y-4/1), (ML-CL). i
-57.8 16.8
i Fine grained quartz sand with some fine rock i
fragments. Few mud-filled burrows, grayish 4 | Sample #4, Depth = 18.5' - 18.8'
i brown (2.5Y-5/2), (SP). i
615 205 20
25



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRB_08-05

INSTALLATION SHEET 2
DRILLING LOG (Cont. Sheet) oF 2 SHEETS
PROJECT COORDINATE SYSTEM/DATUM : HORIZONTAL : VERTICAL
. . .. ] ]
Riverine Sand Mining Geographic (Latitude/Longitude) ! NAD1983 | NAVD 88
LOCATION COORDINATES ELEVATION TOP OF BORING
X=29 Y=90 -41.0 Ft.
o s
ELEV. DEPTH w CLASSIFICATION OF MATERIALS % o
(ft) (ft) 8 Depths and elevations based on measured values REC. é?{ REMARKS
- [a[%5)

L End of Boring

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRB_08-06

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 2 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM " HORIZONTAL I VERTICAL
Geographic (Latitude/Longitude) NAD 1983 | NAVD 88

BORING DESIGNATION

LOCATION COORDINATES

11. MANUFACTURER'S DESIGNATION OF DRILL

[J AUTO HAMMER

SAJ FORM 1836

JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

(Continued)

MRB_08-06 X=29.387 Y =289.584 ] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l 5 DATE BORING | 121908 | 121908
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -38.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 24.6 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 29.8 Ft.
o &
CLASSIFICATION OF MATERIALS 9%
E%fI‘E)V. DE(fFS—H § Depths and elevations based on measured values RléCA é% REMARKS
-38.0( 0.0 - 0P
0
Sandy mud. Gradational contact, very dark gray i
(2.5Y-3/1), (ML-CL).
1 Sample #1, Depth =1.9'- 2.2' -
-40.7 2.7
L || Silty fine grained quartz sand with some fine 2 =
-41.5 3.5 [-1] rock fragments. Gradational contact, light gray
[\ (2.5Y-7/2), (SP-SM). /] I
Very fine grained quartz sand with some fine
k fi ts. Abrupt contact, light |
e sy, (op). 3] Sample#3, Depth = 5.0'- 53 5
-44.2 6.2 |'.°." -
| | Mud with trace sand. Abrupt contact, very dark 1
-45.0 70 1l grayish brown (2.5Y-3/2), (ML-CL). X
Fine grained quartz sand with some fine rock
fragments. Abrupt contact, light gra \ \ -
6 o8 9 (2.5Y-7p/2), (SP). gnt gray 3(a) Sample#3 (a), Depth =8.0'- 8.3
Sandy mud. Sand filled burrows at base of i
layer. Gradational contact, very dark grayish 1
485 10.5 brown (2.5Y-3/2), (ML-CL). 10
3 (b)] Sample #3 (b), Depth = 11.5'- 11.8' |
Fine grained quartz sand with some fine rock |
fragments. Gradational contact, light gray
(2.5Y-7/2), (SP). |
—15
-54.0 16.0 |
2 ] Sample #2, Depth = 16.0' - 16.3'
Fine grained quartz sand with some fine rock
fragments and silt. Abrupt contact, light gray i
(2.5Y-7/2), (SP-SM).
-56.2 18.2 |-. -
_56.8 18.8 | Sandy mud. Abrupt contact, very dark gray 1
“TTTN\ (2.5Y-3/1), (ML-CL). 5
Fine grained quartz sand with some fine rock
fragments. Contact obscured by cut, light gray 2 (a)| Sample #2 (a), Depth = 20.0' - 20.3' —20
(2.5Y-7/2), (SP-SM).
-59.3 213 |- -
-50.9 219 | Mud. Abrupt contact, dark grayish brown 4
T (2.5Y-4/2), (ML-CL). 3 -
-60.6 22.6 Fine grained quartz sand with some fine rock
fragme”tsizgﬁf‘%tf)o?éi?)t_' light gray 7] Sample #4, Depth = 23.0' - 23.3' i
Mud. Abrupt contact, dark grayish brown -
-62.6 246 || (2.5Y-4/2), (ML-CL).
62 8 248 - = 2 25



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRB_08-06

INSTALLATION SHEET 2
DRILLING LOG (Cont. Sheet) oF 2 SHEETS
PROJECT COORDINATE SYSTEM/DATUM : HORIZONTAL : VERTICAL
. . .. ] ]
Riverine Sand Mining Geographic (Latitude/Longitude) ! NAD1983 | NAVD 88
LOCATION COORDINATES ELEVATION TOP OF BORING
X=29 Y=90 -38.0 Ft.
o s
ELEV. DEPTH w CLASSIFICATION OF MATERIALS % o
(ft) (ft) 8 Depths and elevations based on measured values REC. é?{ REMARKS
- [a[%5)

rock fragments, light olive brown (2.5Y-5/4),

\ Silty fine grained quartz sand with some Tine /
(SP-SM).

End of Boring

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRB_08-07

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 2 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM " HORIZONTAL I VERTICAL
Geographic (Latitude/Longitude) NAD 1983 | NAVD 88

BORING DESIGNATION

LOCATION COORDINATES

. MANUFACTURER'S DESIGNATION OF DRILL

[J AUTO HAMMER

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

(Continued)

MRB_08-07 X=29.409 Y =289.602 [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 . TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER . TOTAL NUMBER CORE BOXES
Alpine
T T . ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l + DATEBORING | 121908 | 121908
6. THICKNESS OF OVERBURDEN 0.0 Ft. . ELEVATION TOP OF BORING -42.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. . TOTAL RECOVERY FOR BORING 23.5 Ft.
. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 27.5 Ft.
2 CLASSIFICATION OF MATERIALS &2
9 o
E%fI‘E)V. DE(fFS—H § Depths and elevations based on measured values RléOC 52 REMARKS
-42.0] 0.0 - o0
0
= Sandy mud. Gradational contact, dark grayish oy , -
brown (2.5Y-4/2), (ML-CL). 1 Sample #1, Depth = 2.0'- 2.3
-46.3 4.3 -
Very fine grained quartz sand with some fine 5
472 52 rock fragments. Abrupt contact, light gray —5
474, 54 (2.5Y-7/2), (SP). Vi 3
=47 8/F 58 Sandy silty peat material. Abrupt contact, very / 2 -
-48.6 6.6 dark gray (2.5Y-3/1), (PT). 1
= Very fine grained quartz sand with some fine o , -
rock fragments. Abrupt contact, light gray [ 2 | Sample#2, Depth =7.0'-7.3
B (2.5Y-7/2), (SP). B
-50.6 8.6 Sandy mud. Decreasing fines with depth.
B Gradational contact, dark grayish brown B
518 0.8 (2.5Y-4/2), (ML-CL). 1
1 - Very fine grained silty quartz sand with some 10
\ fine rock fragments. Mud-filled burrow at 7.5'.
| Abrupt contact, light gray (2.5Y-7/2), (SM). 2 |
. Mud, thinly interbedded with silty sand.
-539] 119 |.... Gradational contact, dark grayish brown |
-54.4 124 (1[0 (2.5Y-4/2), (ML-CL). 1
547 127 I Very fine grained quartz sand with some fine 2
552+ 132 L rock fragments. Mud-filled burrow at 10.4". 1 i
=05 6 136 > \ Abrupt contact, light gray (2.5Y-7/2), (SP). 2
B Sandy mud. Abrupt contact, very dark gray 4 | Sample #4, Depth = 14.0' - 14.3' i
(2.5Y-3/1), (ML-CL).
B Very fine grained quartz sand with some fine — 15
rock fragments. Abrupt contact, (2.5Y-2/7),
5841  16.4 _ (SP). , , i
Mud, thinly interbedded with very fine grained
- quartz sand. Abrupt contact, dark gray ’V 3 Sample #3, Depth = 17.0"'- 17.3' -
(2.5Y-4/1), (ML-CL). Predominately organic matter. Not analyzed.
- Very fine grained quartz sand with some fine -
rock fragments. Gradational contact, light gray
- (2.5Y-7/2), (SP). S
61.8 19.8 SiI.ty fine grained quartz sand. . Decrea'sing fines
“ “ with depth. leace peat material at 15'. Abrupt M 2 20
-62.5 20.5 |11 contact, grayish brown (2.5Y-5/2), (ML-CL).
B +.*.*| | Sandy, silty peat material and large roots/sticks. F B
.« «| | Peat material becomes finer and less prominent 2
from 18'-19.8". Grades to silty sand with some B
-64.5 225 |.°.°, peat fraction, dark gray (2.5Y-4/1), (PT).
649 229 [[T[I]]|Silty sand with some peat material. Gradational| [/ 4 |
—65.2, 23 2 TIT3 contact, grayish brown (2.5Y-5/2), (SM). [ 2
=655\ 235/ Fine grained quartz sand with some fine rock | 4 |
fragments. Abrupt contact, light gray
(2.5Y-7/2), (SP). o5



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRB_08-07

INSTALLATION SHEET 2
DRILLING LOG (Cont. Sheet) oF 2 SHEETS
PROJECT COORDINATE SYSTEM/DATUM : HORIZONTAL : VERTICAL
. . .. ] ]
Riverine Sand Mining Geographic (Latitude/Longitude) ! NAD1983 | NAVD 88
LOCATION COORDINATES ELEVATION TOP OF BORING
X=29 Y=90 -42.0 Ft.
o s
ELEV. DEPTH w CLASSIFICATION OF MATERIALS % o
(ft) (ft) 8 Depths and elevations based on measured values REC. é?{ REMARKS
- [a[%5)

Sllty fine grained quartz sand with some peat
material. Abrupt contact, dark grayish brown
i (2.5Y-4/2), (SM).

Fine grained quartz sand with some fine rock
fragments. Abrupt contact, light gray
(2.5Y-7/2), (SP).

B Silty fine grained quartz sand, grayish brown

(2.5Y-5/2), (SM).

End of Boring

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRE_08-05

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 2 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM " HORIZONTAL I VERTICAL
Geographic (Latitude/Longitude) NAD 1983 | NAVD 88

BORING DESIGNATION

LOCATION COORDINATES

. MANUFACTURER'S DESIGNATION OF DRILL

[J AUTO HAMMER

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

(Continued)

MRE_08-05 X=29.35 Y =289.506 [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l 5 DATE BORING | 121808 | 121808
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -42.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 20 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 28.0 Ft.
o &
ELEV. DEPTH CLASSIFICATION OF MATERIALS % [
(tt) (ft) § Depths and elevations based on measured values REC. 52 REMARKS
-42.0] 0.0 - o0
0
- Core section not recovered. B
— —5
-50.0 8.0 |
B 1 Sample #1, Depth = 8.7' - 9.0 B
Mud, thinly interbedded with silty fine grained
| quartz sand. Abrupt contact, dark grayish 10
brown (2.5Y-4/2), (ML-CL).
535 115 i
-54.0 12.0 [.7[lfl  Fine grained quartz sand with some fine rock 2 |
544 124 [1IF)  fragments and mud-filled burrows. Abrupt 1
.. contact, light yellowish brown (2.5Y-6/3),
i ’ (SP-SM). i
Mud, trace silty fine grained quartz sand.
i Abrupt contact, dark grayish brown (2.5Y-4/2), i
(ML-CL).
— —15
| 3 | Sample #3, Depth = 15.5' - 15.8' |
| Fine grained quartz sand with some fine rock |
fragments. Gradational contact, light gray
i (2.5Y-7/2), (SP). |
— —20
-66.0 24.0 |- |
-66.6 246 |[T]T] Silty, peaty fine grained quartz sand with some 2 ) Sample #2, Depth = 24.0" - 24.3'
*TT1N\ large sticks to 3" in length. Gradational contact, /1 25



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRE_08-05

INSTALLATION SHEET 2
DRILLING LOG (Cont. Sheet) OF 2 SHEETS
PROJECT COORDINATE SYSTEM/DATUM | HORIZONTAL | VERTICAL
. . .. ] ]
Riverine Sand Mining Geographic (Latitude/Longitude) ! NAD1983 | NAVD 88
LOCATION COORDINATES ELEVATION TOP OF BORING
X=29 Y=90 -42.0 Ft.
o &
ELEV. DEPTH CLASSIFICATION OF MATERIALS 9%
(ft) (ft) § Depths and elevations based on measured values RléCA é% REMARKS
- [a[%5)
\ grayish brown (2.5Y-5/2), (SM). /
| Fine grained quartz sand with some fine rock : ,
fragments. Thinly interbedded with mud layers, 4 ) Sample #4, Depth = 26.0' - 26.3
| dark grayish brown (2.5Y 4/2) to, light gray
(2.5Y-7/2), (SP-SM). (continued)
-70.0 28.0

End of Boring

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRE_08-07

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM " HORIZONTAL I VERTICAL
Geographic (Latitude/Longitude) NAD 1983 | NAVD 88

BORING DESIGNATION

LOCATION COORDINATES

. MANUFACTURER'S DESIGNATION OF DRILL

[J AUTO HAMMER

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

MRE_08-07 X=29.345 Y =89.498 [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l 5 DATE BORING | 121708 | 121708
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -44.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 16.3 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 17.7 Ft.
o &
ELEV. DEPTH CLASSIFICATION OF MATERIALS % [
(tt) (ft) § Depths and elevations based on measured values REC. 52 REMARKS
-44.0] 0.0 - @0 o
Mud, thinly interbedded with fine grained quartz NP
L sand. Gradational contact, dark grayish brown 1 Sample #1, Depth = 0.5"- 0.8 -
45.8 18 (2.5Y-4/2), (ML-CL).
| 2 | Sample #2, Depth = 2.5' - 2.8' |
— Fine grained quartz sand with some fine rock —5
fragments. Trace peat-filled burrows from
L 4.5'-5.6". Abrupt contact, light gray (2.5Y-7/2), -
(SP).
i 2 (a)) Sample #2 (a), Depth =7.0'- 7.3' i
535 95 [ - i
5391 99 [TFA Mud, thinly interbedded with fine grained quartz 1 L 10
sand. Abrupt contact, dark grayish brown
e (2.5Y-4/2), (ML-CL). 2 (b)) Sample #2 (b), Depth = 10.5' - 10.8'
i Fine grained quartz sand with trace fine rock i
-55.6 11.6 : ;
i | | \ fragments. Gradational contact, light gray /' y |
-56.3 123 |11, (2.5Y-7/2), (SP).
\ Mud. Gradational contact, dark grayish brown [
B R (2.5Y-4/2), (ML-CL). i
Fine grained quartz sand with trace fine rock 2
B fragments. Gradational contact, light gray -
-58.9 149 |-+ - (2.5Y-7/2), (SP).
5950 155 |l] Mud, thinly interbedded with fine grained quartz 1 —15
..\ sand. Gradational contact, dark grayish brown
-60.3 16.3 (2.5Y-4/2), (ML-CL). 2 i
Very fine grained quartz sand, trace silt, light [
- gray (2.5Y-7/2), (SP). -
End of Boring
— —20
25



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRE_08-08

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 2 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM " HORIZONTAL I VERTICAL
Geographic (Latitude/Longitude) NAD 1983 | NAVD 88

. BORING DESIGNATION

LOCATION COORDINATES

. MANUFACTURER'S DESIGNATION OF DRILL

[J AUTO HAMMER

JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

(Continued)

MRE_08-08 X=29.347 Y =89.499 [C] MANUAL HAMMER
3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l 5 DATE BORING | 121808 | 121808
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -40.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 25 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 28.9 Ft.
2 CLASSIFICATION O S &2
LASSIFICATION OF MATERIAL 9 [
E%fI‘E)V. DE(fFS—H § Depths and elevations based on measured values RléOC 52 REMARKS
-40.0| 0.0 - oo 0
Fine grained quartz sand with some fine rock
411 L 1.1 fragments. Abundant mud fraction. Abrupt 1 | Sample #1, Depth = 0.5'- 0.8' |
\___contact, grayish brown (2.5Y-5/2), (SM). /7]
B Mud. Contact obscured by cut, dark gray ) . B
(2.5Y-4/1), (ML-CL). 2 | Sample #2, Depth = 2.0" - 2.3
-43.0 3.0 |
L Fine grained quartz sand wiht some fine rock
-43.9 39 [~ fragments. Mud-filled burrow at 3.6'. Abrupt
445/ 45 | | \ contact, light olive brown (2.5Y 5/3) to, light [ i
brownish gray (2.5Y-6/2), (SP).
455 55 ", \ Mud. Gradational contact, dark grayish brown [~
(2.5Y-4/2), (ML-CL).
B \ Fine grained quartz sand with some fine rock [ i
. fragments and trace silt. Gradational contact, - !
4.0 L0 arayish brown (2.5Y-5/2), (SP). 4 | Sample#4, Depth =6.7'- 7.0 -
-47.9 7.9 \ Interbedded fine grained quartz sand, mud and 2
B \ peat material. Gradational contact, grayish B
490 90 \ brown (2.5Y-5/2), (ML-CL). [ 4
- - Mud, thinly interbedded with fine grained quartz B
sand. Gradational contact, dark grayish brown —0E._.Q8
S04l 104 \ . ' (2.5Y-4/2). (ML'-CL). . 5 Sample #5, Depth = 9.5'- 9.8 L 10
Fine grained quartz sand with some fine rock
L fragments and trace silt. gradational contact, -
grayish brown (2.5Y-5/2), (SP-SM).
B Fine grained quartz sand with some fine rock _ : , B
fragments. Interbedded with abundant thin 6 | Sample #5, Depth = 12.0"- 12.3
B layers of peat material. Gradational contact, B
grayish brown (2.5Y-5/2), (SM).
s42F 142 Peat material in a matrix of sandy mud, thinly i
interbedded with fine grained quartz sand.
| \ Increasing fines with depth. Gradational / L 15
contact, dark grayish brown (2.5Y-4/2), (PT).
Mud, thinly interbedded wtih fine grained quartz 7 | Sample #7, Depth = 16.0' - 16.3'
sand and peat material. Gradational contact,
i dark grayish brown (2.5Y-4/2), (ML-CL). i
-59.2F 19.2 -
— Mud. Gradational contact, dark grayish brown 5 —20
(2.5Y-4/2), (ML-CL).
-61.3F 213 -
62.0 220 L H Fine grained quartz sand with some fine rock 4
- - — fragments. Little silt fraction. Gradational B
\ contact, grayish brown (2.5Y-5/2), (SP-SM).
B ‘| Fine grained quartz sand with some fine rock 3] Sample #3, Depth = 23.0' - 23.3' B
fragments. Trace thin layers of silt. Oxidation
B evident, light brownish gray (2.5Y-6/2), (SP). -
~ 25
SAJ FORM 1836



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRE_08-08

INSTALLATION SHEET 2
DRILLING LOG (Cont. Sheet) OF 2 SHEETS
PROJECT COORDINATE SYSTEM/DATUM : HORIZONTAL : VERTICAL
. . . 1 1
Riverine Sand Mining Geographic (Latitude/Longitude) ! NAD1983 | NAVD 88
LOCATION COORDINATES ELEVATION TOP OF BORING
X=29 Y=89 -40.0 Ft.
g P
ELEV. DEPTH w CLASSIFICATION OF MATERIALS % o
(ft) (ft) 8 Depths and elevations based on measured values REC. é?{ REMARKS
— o0
65 1/[\_251/

End of Boring

SAJ FORM 1836 MODIFIED FOR THE FLORIDA DEP
JUN 02 JUN 04



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRE_08-09

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM " HORIZONTAL I VERTICAL
Geographic (Latitude/Longitude) NAD 1983 | NAVD 88

2. BORING DESIGNATION
MRE_08-09

LOCATION COORDINATES
X=29.351 Y =289.509

. MANUFACTURER'S DESIGNATION OF DRILL

[J AUTO HAMMER
] MANUAL HAMMER

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l 5 DATE BORING | 121708 | 121708
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -38.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 18 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 18.8 Ft.
o &
ELEV. DEPTH CLASSIFICATION OF MATERIALS % o
(tt) (ft) § Depths and elevations based on measured values REC. 52 REMARKS
-38.0] 0.0 - o0
0
B Mud. Silt fraction only present from 2-3'. 7] Sample #1, Depth = 2.0' - 2.3' -
Gradational contact, dark grayish brown ’
- (2.5Y-4/2), (ML-CL). -
-43.0 5.0 | 5
§ Flne grained quartz sand with some fine rock 2 Sample #2, Depth = 6.0' - 6.3' i
fragments. Little silt fraction. Gradational
B contact, gray (2.5Y-6/1), (SP). B
-46.1 | 8.1 B
Fine grained quartz sand with some fine rock
| fragments. Abundant peat material. Large , , i
477 97 piece of wood 3" in length. Gradational contact, 3 | Sample #3, Depth =9.0'- 9.3
1 - \ grayish brown (2.5Y-5/2), (SM). /1 10
Fine grained quartz sand with some fine rock
B fragments and trace thin beds of peat material. 4 | Sample #4, Depth = 11.0' - 11.3' -
Some oxidation evident. Gradational contact,
B light brownish gray (2.5Y-6/2), (SP-SM). B
-50.9 12.9
B Muddy fine grained quartz sand interbedded _ \ , i
with abundant thin layers of peat material. 5 garzple.#s, IZI)epth = 13.5'- 13"3 vzed
- Gradational contact, dark grayish brown redominately organic matter. Not analyzed. -
-52.7 14.7 (2.5Y-4/2), (SM).
— —15
i Mud, thinly interbedded with peat material, very 6 | Sample #6, Depth = 16.0' - 16.3' i
dark grayish brown (2.5Y-3/2), (ML-CL).
-56.0 18.0 |
End of Boring
— —20
25



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRE_08-10

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM " HORIZONTAL I VERTICAL
Geographic (Latitude/Longitude) NAD 1983 | NAVD 88

2. BORING DESIGNATION
MRE_08-10

LOCATION COORDINATES
X=29.349 Y =89.504

. MANUFACTURER'S DESIGNATION OF DRILL

[J AUTO HAMMER

] MANUAL HAMMER

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l 5 DATE BORING | 121708 | 121708
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -44.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 18.4 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 18.6 Ft.
2 2
ELEV. DEPTH CLASSIFICATION OF MATERIALS % o
(tt) (ft) § Depths and elevations based on measured values REC. 52 REMARKS
-44.0| 0.0 - o0
0
| Mud, thinly interbedded with silty fine grained e , |
quartz sand. Gradational contact, very dark 1) Sample #1, Depth =0.9"- 1.2
gray (2.5Y-3/1), (ML-CL).
-46.4 | 24 i
47.0 30 |I{[|  Sitty fine grained quartz sand with some fine 2 | Sample #2, Depth =2.4'-2.7'
..\ rock fragments. Contact obscured by cut, light i
\ brownish gray (2.5Y-6/2), (SM).
— —5
i 3 | Sample #3, Depth =7.0'- 7.3' i
Fine grained quartz sand with some fine rock
— fragments, trace layers of fine plant debris. —10
Trace silt, light gray (2.5Y-7/2), (SP).
| 3 (a) Sample #3 (a), Depth = 13.5' - 13.8' |
— —15
-61.0 17.0 |
Silty fine grained quartz sand interbedded with
mud and peat material, dark grayish brown 4 Sample #4, Depth = 17.6'- 17.9'
-62.3[ 183 (2.5Y-4/2), (SM). I
End of Boring
— —20
25



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/21/09

Boring Designation MRE_08-11

Geographic (Latitude/Longitude) NAD 1983

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM ! HORIZONTAL ! VERTICAL

NAVD 88

2. BORING DESIGNATION
MRE_08-11

LOCATION COORDINATES
X=29.344 Y =89.495

. MANUFACTURER'S DESIGNATION OF DRILL

[J AUTO HAMMER

] MANUAL HAMMER

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04

3. DRILLING AGENCY ! CONTRACTOR FILE NO. ! DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
] ] ]
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING | DEG. FROM | BEARING i
X VERTICAL | VERTICAL ' | STARTED | COMPLETED
] INCLINED l l 5 DATE BORING | 121808 | 121808
6. THICKNESS OF OVERBURDEN 0.0 Ft. 16. ELEVATION TOP OF BORING -46.0 Ft.
7. DEPTH DRILLED INTO ROCK 0.0 Ft. 17. TOTAL RECOVERY FOR BORING 17 Ft.
18. SIGNATURE AND TITLE OF INSPECTOR
8. TOTAL DEPTH OF BORING 18.9 Ft.
o &
ELEV. DEPTH CLASSIFICATION OF MATERIALS % o
(tt) (ft) § Depths and elevations based on measured values REC. 52 REMARKS
-46.0| 0.0 - oo 0
Silty fine grained quartz sand with abundant
i disturbed mud layers. Gradational contact, light 1 ] Sample #1, Depth =0.5'- 0.8' |
477 17 olive brown (2.5Y 5/3) to, dark grayish brown
mn - . (2.5Y-4/2), (SM).
-48.3 I 2.3 m Silty fine grained quartz sand. Gradational 2 i
L contact, light brownish gray (2.5Y-6/2),
i (SP-SM). i
— —5
i Flne grained quartz sand with some fine rock 3 | Sample #3, Depth =7.0"-7.3' i
B fragments. Trace fine plant debris. Gradational B
contact, light gray (2.5Y-7/2), (SP).
— —10
-59.3F 133 B
Thinly interbedded silty fine grained quartz sand
i and mud. Contact obscured by cut, grayish 1 i
-61.0 15.0 brown (2.5Y-5/2), (SM). 15
Silty fine grained quartz sand with some fine
| rock fragments. Thinly interbedded with trace i . |
fine plant debris, light yellowish brown 2 | Sample #2, Depth = 16.0' - 16.3
-63.0 17.0 (2.5Y-6/3), (SM). |
End of Boring
— —20
25



FLORIDA DEP ROSS 2009-2-4 RIVERINE CORES.GPJ FL DEP ROSS.GDT 09/30/09

Boring Designation MRE_08-13

DIVISION INSTALLATION SHEET 1
DRILLING LOG OF 1 SHEETS
1. PROJECT 9. SIZE AND TYPE OF BIT
Riverine Sand Mining 10. COORDINATE SYSTEM/DATUM ! HORIZONTAL ! VERTICAL
Geographic (Latitude/Longitude)NAD 1983 1 NAVD 88
2. BORING DESIGNATION ! LOCATION COORDINATES 11. MANUFACTURER'S DESIGNATION OF DRILL ] AUTO HAMMER
MRE_08-13 | X=29.347 Y =89.502 [J MANUAL HAMMER
3. DRILLING AGENCY I CONTRACTOR FILE NO. | DISTURBED ! UNDISTURBED (UD)
1 12. TOTAL SAMPLES 1 1
1 1 1
4. NAME OF DRILLER 13. TOTAL NUMBER CORE BOXES
Alpine
T T 14. ELEVATION GROUND WATER
5. DIRECTION OF BORING 1 DEG. FROM | BEARING
3 VERTICAL | VERTICAL 1 ! STARTED ! COMPLETED
[ INCLINED | | 15 DATE BORING | 12-18-08 | 12-18-08
6. THICKNESS OF OVERBURDEN 0.0 Ft 16. ELEVATION TOP OF BORING -41.0 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 18.9 Ft
o 5y
CLASSIFICATION OF MATERIALS %
EI(fITE)V' DE(E)TH § Depths and elevations based on measured values RléC. 5% REMARKS
-41.0] 0.0 - 0
0
i Sandy mud. Abrupt contact, very dark gray 5 i
(2.5Y-3/1), (ML-CL). i
-45.8 4.8 5 5 I 5
— Very fine grained quartz sand, trace silt. Sample #1. Depth = 5.0' - 5.3' —
-46.7 5.7 Abrupt contact, light gray (2.5Y-7/2), ! P > e
: \ (SP-SM). /1 5 -
-47.6 6.6 Silty fine grained quartz sand with some fine
- rock fragments. Gradational contact, light [ w7 -
\ brownish gray (2.5Y-6/2), (SP-SM). 3 | Sample #3, Depth =7.0'-7.3
B Silty, sandy peat material. Decreasing sand B
-49.5 g-g 4 content with depth. Abrupt contact, dark A 5
—=49.8 1~ \ grayish brown (2.5Y-4/2), (PT). , , B
-50.6 9.6 HH \ Silty fine grained quartz sand with some fine 4 | Sample #4, Depth = 9.0'- 9.3
513 103 | H \ rock fragments. Abrupt contact, light olive |[] 2 10
51 '5 10 & AT brown (2.5Y-5/3), (SP-SM). 5
| - -l Muddy fine grained quartz sand with some r i
fine rock fragments. Interbedded with thin
| layers of peat material. Gradational contact, |
grayish brown (2.5Y-5/2), (SM). 2 | Sample #2, Depth = 12.0' - 12.3'
i Silty fine grained quartz sand with some fine |
rock fragments. Abrupt contact, light
yellowish brown (2.5Y-6/3), (SP-SM).
552F 142 Sandy mud. Abrupt contact, dark grayish i
-56.0 15.0 || brown (2.5Y-4/2), (ML-CL). Sample #5, Depth = 14.5' - 14.8'
- Fine grained quartz sand with some " —15
57.0 16.0 mud-filled burrows throughout. Gradational
* * | contact, light gray (2.5Y-7/2), (SP). B
Sandy mud. Evidence of oxidation. Contact [-
- obscured by cut, dark grayish brown -
(2.5Y-4/2), (ML-CL).
- Silty fine grained quartz sand with some fine -
rock gragments. Some peat material at
- base, light olive brown (2.5Y-5/3), (SP-SM). 5
B End of Boring —20
25

SAJ FORM 1836
JUN 02

MODIFIED FOR THE FLORIDA DEP
JUN 04



ANNEX C3

VIBRACORE PHOTOGRAPHS
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Vibracore MRE_08-08 (page 1 of 3)
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Vibracore MRE_08-11 (page 1 of 2)
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