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1.0 INTRODUCTION

1.1 Introduction

The Chenier Ronquille Barrier Headland is located along the Plaguemines/Barataria Barrier
Shoreline, about 8 miles east of Grand Isle, Louisiana. The Chenier Ronquille Barrier Headland
has suffered significant erosion and deterioration due to coastal processes and recent hurricane
activity. We understand that the Louisiana Office of Coastal Protection and Restoration (OCPR)
and the National Marine Fisheries Service (NMFS) have jointly sponsored a project to restore the
Chenier Ronquille Barrier Headland. This project will focus on increasing the headland longevity
by restoring the dune and marsh platforms at the project site. We understand that sand sources
have already been identified to provide material to repair breaches and tidal inlets, restore the
barrier headland and reinforce the existing shoreline.

Coastal Planning and Engineering, Inc. is providing design engineering services for the project.
We were requested to provide geotechnical recommendations to assist CPE in the design of the
headland restoration.

1.2 Scope

The purposes of our geotechnical study were: 1) to explore and evaluate the subsurface soil
conditions at the site, and 2) to provide geotechnical recommendations to assist the design team in
the restoration of the Chenier Ronquille Barrier Headland. The scope of this study included the
following:

e drilling 4 soil borings to a depth of about 60 ft each below the mudline and 5 soil borings to
a depth of about 40 ft each below the mudline;

e performing field and laboratory tests on select soil samples to assess pertinent engineering
soil properties;

¢ performing analyses to estimate the settlement of the natural underlying soils due to the
placement of marsh creation fill material and containment dike material;

o performing slope stability analyses for the containment dike; and
e preparing a report summarizing our findings and geotechnical recommendations.

Environmental assessments, compliance with state and federal regulatory requirements, and/or
environmental analyses including those associated with mold, fungi, and other biologic agents
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were beyond the scope of this study. A geologic fault study was also beyond the scope of this
study.

1.3 Applicability of Report

The explorations and analyses for this study, as well as the conclusions and recommendations
contained in this report, were selected or developed based on our understanding of the project as
described previously and in later sections of this report. If there are differences in project location
or design features as we understand them, or if the locations or design features change, we should
be authorized to review the changes and, if necessary, modify our conclusions and
recommendations. The observations, conclusions, and recommendations presented in this report
may not apply to locations not explored by our borings or areas outside the project boundaries.

We have prepared this report exclusively for Coastal Planning and Engineering, Inc. to guide the
geotechnical aspects of the restoration of the Chenier Ronquille Barrier Headland. We have
conducted this study using the standard level of care and diligence normally practiced by
recognized engineering firms now performing similar services under similar circumstances. We
intend for this report, including all illustrations, to be used in its entirety. This report should be
made available for information only and not as a warranty of subsurface conditions.

1.4 Variations in Subsurface Conditions

Our interpretations of soil and depth-to-water conditions, as described in this report, are based on
data obtained from our sample borings, laboratory tests, and our experience. Although we have
allowed for minor variations in the subsurface conditions, our recommendations may not be
appropriate for subsurface conditions other than those reported herein. It is possible that some
undisclosed variations in soil or water conditions might occur outside the boring locations. We
recommend careful observations during construction to verify our interpretations. Should
variations from our interpretations be found, we recommend that we be notified and authorized to
evaluate what, if any, revisions should be made to our recommendations.
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2.0 FIELD EXPLORATION

Our field activities are discussed in this section. We have included discussions of drilling methods
and boring locations, and soil sampling methods.

2.1 Drilling Methods and Boring Locations

As previously discussed, our overall field exploration program included a total of 4 soil borings to a
depth of approximately 60 ft each below the mudline and 5 soil borings to a depth of approximately
40 ft each below the mudline. The borings are designated Borings B-1 through B-9. The locations
and depths for the soil borings were requested by CPE and staked in the field by John Chance
Land Surveyors prior to the arrival of our drilling crew onsite. John Chance Land Surveyors
provided longitude and latitude coordinates for each of the staked boring locations. Fugro located
the boring locations in the field using a hand-held GPS system. The locations of the borings are
included on the Plan of Borings on Plate 1. The coordinates of each boring location are included
on the boring logs on Plates 2 through 10.

The 9 soil borings for this study were drilled between September 10 and September 13, 2010, with
a marsh buggy-mounted drilling rig using wet-rotary drilling techniques. The boring logs for this
study are presented on Plates 2 through 10. A key identifying the terms and symbols used on the
boring logs is presented on Plates 11a and 11b.

2.2 Soil Sampling Methods

Soil samples were generally taken at about 3-ft intervals from the mudline to a depth of about 40-ft,
and at about 10-ft intervals thereafter to the completion depth of the borings as indicated on the
boring logs. Undisturbed samples of cohesive soils were generally obtained by hydraulically
pushing a 3-inch-diameter, thin-walled tube a distance of about 24 inches. Our field procedure for
cohesive soil sampling was conducted in general accordance with the Standard Practice for
Thin-Walled Tube Sampling of Soils (ASTM D1587). The samples were sealed in the field and
transported to our laboratory where they were extruded and visually classified by one of our senior
geotechnical personnel.

Our field procedure for sampling granular soils was conducted in general accordance with the
Standard Method for Penetration Test and Split-Barrel Sampling of Soils (ASTM D 1586). Granular
soil samples were obtained using the Standard Penetration Test (SPT) as described on Plate 11b.
Our geotechnical personnel recorded the hammer blows for each sampling interval. An automatic
hammer was used to drive the sampler. The uncorrected SPT N-value, described on Plate 11b, is
recorded on the boring logs. The soil samples obtained from the split-barrel sampler were visually
classified and packaged for transportation to our laboratory.
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3.0 LABORATORY TESTING

The laboratory-testing program for this study was directed toward evaluating the classification
properties, undrained shear strength, and compressibility characteristics of the subsurface soils.
Our laboratory tests were performed in general accordance with the appropriate ASTM standards
as tabulated in this section.

3.1 Classification Tests

The classification tests included tests for natural water content, liquid and plastic limits (collectively
termed Atterberg limits), material finer than the No. 200 sieve, and grain size analysis. These tests
aid in classifying the soils and are used to correlate the results of other tests performed on samples
taken from different borings and/or different depths. The results of the classification tests are
recorded on the boring logs on Plates 2 through 10. The grain size curves for the soil boring
samples are presented on Plates 12a through 12h.

3.2 Undrained Shear Strength Tests

We measured the undrained shear strength of select undisturbed samples of cohesive soils by
performing undisturbed and remolded miniature vane shear and unconsolidated-undrained triaxial
compression tests. Natural water contents and dry unit weights were determined as routine
portions of the compression tests. The results of the laboratory shear strength tests, along with the
field estimates of shear strengths, are presented on the boring logs on Plates 2 through 10.

3.3 One-Dimensional Consolidation Testing

We measured the compressibility characteristics of the foundation soils by performing eight
incremental one-dimensional consolidation tests. Undisturbed soil samples from Boring B-2 at
depths of 40 ft and 50 ft, Boring B-3 at a depth of 13 ft, Boring B-4 at a depth of 10 ft, Boring B-5 at
a depth of 37 ft, Boring B-7 a depth of 37 ft, Boring B-8 at a depth of 7 ft, and Boring B-9 at a depth
of 10 ft were selected for consolidation testing. Natural moisture contents and dry unit weights
were determined as routine portions of the consolidation tests. Consolidation test results are
presented in the following table. In addition, consolidation test results, as plots of effective vertical
stress versus axial strain, are presented on Plates 13a through 13h. A summary of the results for
the consolidation tests is included on the table on the following page.
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er.] ’ D((efllt))t h €0 ce cr (Z;) (?s”;) OCR

2 40 1.07 0.09 0.01 0.84 2.63 3.13
2 50 1.39 0.54 0.10 1.03 0.93 0.90
3 13 2.00 0.45 0.07 0.23 0.22 0.94
4 10 2.03 0.61 0.14 0.18 0.18 1.00
5 37 1.64 0.64 0.14 0.79 0.80 1.01
7 37 0.89 0.14 0.02 0.79 1.03 1.30
8 7 1.86 0.60 0.06 0.13 0.19 1.46
9 10 2.38 0.81 0.15 0.18 0.18 1.00

€o = initial void ratio o’y = effective overburden pressure

C. = compression index o', = effective preconsolidation pressure

C; = recompression index OCR = overconsolidation ratio

3.4 Summary of Laboratory Testing

The types and number of laboratory tests performed for this study and the applicable testing
standards are included on the table on the following page. The results of our laboratory testing are

also tabulated in the Summary of Test Results presented in Appendix A.
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Laboratory Test
Water Content

Atterberg Limits

Dry Unit Weight

Specific Gravity

Material Finer than a No. 200 Sieve
Sieve Analysis
Miniature Vane Shear (Undisturbed and Remolded)

Unconsolidated-Undrained Triaxial Compression
(Undisturbed and Remolded)

One-Dimensional Consolidation Tests

Quantity
22
24
8
8
23
24
15
19

-l-'utann

Testing Standard
ASTM D 2216
ASTM D 4318
ASTM D 2166
ASTM D 854
ASTM D 1140
ASTM D 422
ASTM D 4648
ASTM D 2850

ASTM D 2435
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4.0 GENERAL SITE CONDITIONS

The interpreted site and subsurface conditions, based upon our field exploration, laboratory testing,
and experience, are discussed in this section.

4.1 Site Description

The proposed area of headland restoration is located approximately 8 miles east of Grand Isle,
Louisiana. Bay Long is located to the north and west of the project site, Pass La Mer is located to
the east, and the Gulf of Mexico is located to the south of the project site. Based on information
provided by John Chance Land Surveys, the mudline varied in elevation from approximately El.
+2-ft to El. —2-ft within the limits of the Chenier Ronquille Barrier Headland restoration at the time of
our field investigation. Based on the Tides and Currents data provided by the National Oceanic
and Atmospheric Administration (NOAA), the water level at the time of our field investigation varied
from EIl. —-0.3-ft to El. 1.2-ft relative to mean sea level. Pipelines running northeast to southwest
are present in the vicinity of the project area.

4.2 General Subsurface Conditions

The subsurface soil conditions at the site were explored by drilling 4 soil borings to a depth of
about 60-ft each below the mudline and 5 soil borings to a depth of about 40-ft each below the
mudline. Based on a review of the field and laboratory tests performed, the subsurface soils
generally consist of alternating layers of granular and cohesive materials from the mudline to the
completion depth of the borings. Highly compressible and soft clay and organic clay were
encountered in Borings B-5, B-6, and B-8 near the surface. We encountered silty sands at the
surface at the remainder of the borings. A generalized subsurface profile based on our borings is
presented on Plate 14.

The estimated and measured soil properties from the laboratory tests performed on samples from
the boring locations, as well as additional information relating to the subsurface conditions
encountered, are presented on the boring logs on Plates 2 through 10 at the end of this report. A
key identifying the terms and symbols used on the boring logs is presented on Plates 11a and 11b.
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5.0 PROJECT DESCRIPTION

We understand that plans to restore the Chenier Ronquille Barrier Headland include the
construction of a perimeter containment dike to confine dredged marsh fill material, which will be
hydraulically pumped from an offshore location. The source of the proposed dredged marsh fill
material was unknown at the time of this report. We understand that the containment dike will be
constructed using material located within the confined area immediately adjacent to the
containment dike. Based on the information from our soil borings, this material will generally
consist of granular material. There were isolated areas where soft, highly compressible, cohesive
materials were encountered. We do not recommend using these materials for containment dike
construction.

As mentioned previously, the elevation of the mudline at the time of our field investigation varied
from approximately El. +2-ft to El. —2-ft within the limits of the Chenier Ronquille Barrier Headland
restoration. The anticipated containment dike crown elevation will be El. +5-ft. As indicated by
CPE, the dike will have a 10-ft wide crown and 4 Horizontal: 1 Vertical side slopes. The
constructed elevation of the marsh fill will be between EI. +1-ft and EIl. +3-ft.

Settlement analyses of the in-situ soils due to the application of the containment dike and the
marsh fill material over the 20-year project life were performed. Samples of the proposed dredge
material were not available. Therefore, a settlement analysis of the marsh fill material was not
performed for our study. Finally, slope stability analyses were performed to evaluate the side
slopes of the containment dike.

The methodology, geometry, and results of the settlement and slope stability analyses are
presented in Sections 6 and 7, respectively.
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6.0 SETTLEMENT ANALYSES

A discussion of our settlement analyses, selection of soil parameters, and the results of our
analyses are presented in the following sections.

6.1 Methodology

To evaluate the anticipated settlement of the underlying soils due to the construction of the
containment dike material and the marsh fill material, we used the Corps of Engineers CSETT
computer program. The CSETT program first computes the induced stresses under general-
shaped loads using Boussinesq’s or Westergaard'’s theories of stress distribution. The program
then uses soil compressibility parameters to evaluate the change in thickness of individual layers
and computes the overall movement of the foundation at select locations. It should be noted that
the effects of regional subsidence or relative sea rise were not considered in our calculations.

6.2 Soil Parameters

Soil compressibility parameters were developed for the in-situ soils using consolidation tests
performed on select samples from our soil borings as discussed in Section 3.3. We selected
values of the compressibility index, C., and the initial void ratio, e,, based on the consolidation
tests performed and plotted the parameters versus elevation to develop a “consolidation parameter
profile” to use in our settlement analyses.

After reviewing the consolidation data, we determined that the soil layers extending from the
“natural” mudline elevation (approximately El —2-ft) to approximately El —36-ft are normally
consolidated and will settle along a virgin compression line. We determined that the soils below ELI.
—36-ft were slightly over-consolidated. The consolidation parameters selected for our analyses are
presented in the table on the following page.
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Consolidation Design Parameters for Settlement Analyses
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Top Coefficient of
Elevation Void Compression | Recompressio | Consolidation | Poisson’s
Layer (ft) Ratio, e, Index, C. n Index, C, , Cy (ftlyr) Ratio, v
1 -2 1.86 0.63 0.06 7.3 0.32
2 -15 - - - - -
3 -21 2.03 0.63 0.14 3.65 0.32
4 -27 - - - - -
5 -36 1.39 0.60 0.10 730 0.32
6 -60 -- -- -- -- --

We performed our settlement analyses using a composite cohesive profile to calculate a
conservative estimate of the predicted settlement. We also evaluated the settlement using a
composite granular profile to bracket the range of expected settlement. We did encounter highly
organic, compressible clays near the surface of Boring B-6 that may exhibit more settlement than
presented herein.

In an effort to evaluate the time rate of settlement, we determined the coefficient of consolidation
(cy) values from the consolidation test results. Using the ¢, values, we calculated the time rate of
settlement due to the application of the containment dike and the marsh fill. The soll
compressibility parameters used in our analyses are included in the following table. The
settlement of the containment dike and the soils underlying the marsh fill material are described in
more detail in the following sections.

6.3 Settlement of the In-Situ Material Beneath the Containment Dike

We understand that the containment dike will be constructed with a crown elevation at El. +5-ft.
For our settlement analyses we assumed a pre-construction mudline elevation at El. —2-ft. Due to
the granular nature of the proposed dike material, we assumed in our settlement analyses that
most of the settlement due to the self-weight of the dike material will occur during the construction
process. We assumed that any settlement of the dike material occurring after the construction
process will be negligible relative to the settlement of the in-situ soils beneath the containment
dike. We did encounter highly organic material near the surface at Borings B-5, B-6 and B-8. This
material is not suitable for construction of the containment dike and was not considered in our

10
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analyses. A time rate of settlement curve for the in-situ material beneath the containment dike
crown using the composite cohesive profile is presented on Plate 15.

6.4 Settlement of the In-Situ Material Beneath the Marsh Fill

We understand that the constructed elevation of the marsh fill creation will be between EI. +1-ft
and El. +3-ft. For our settlement analyses, we assumed a mudline elevation at El. —2-ft and
constructed marsh fill elevations of El. +1-ft, El. +2-ft, and El. +3-ft. Settlement analyses were
performed for the in-situ material beneath the marsh fill placed at elevations El. +1-ft, El. +2-ft, and
El. +3-ft.

Time rate of settlement curves for the in-situ material beneath the marsh fill using the composite
cohesive profile are presented on Plate 16. In general, the long-term settlement is on the order of
0.5- to 1.2-ft depending on the height of the marsh fill.

11
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7.0 CONTAINMENT DIKE SLOPE STABILITY

Our slope stability analyses are discussed in this section. We have included discussions of design
methodology, required factors of safety, and a discussion of our analyses.

7.1 Methodology

To evaluate stable side slopes for the containment dike, we analyzed the slope stability using
Spencer’s method with the SLOPE/W software developed by GEO-SLOPE International, Ltd. The
search for the critical factor of safety using Spencer’s analysis was performed using circular failure
surfaces. Failure surfaces were varied in the analyses to locate the failure surface with the lowest
factor of safety. We evaluated the stability of the containment dike side slopes under undrained
soil conditions as they provided lower factors of safety than drained soil conditions. Our laboratory
strength test results and our design strength and unit weight profiles are presented on Plate 22.

7.2 Geometry

For our slope stability analyses, we used a containment dike crown elevation at El. +5-ft and a
crown width of 10-ft, as requested by CPE. We used a side slope inclination of 4:Horizontal on
1:Vertical (4H:1V) for the containment dike. We first evaluated the factor of safety for potential
failure surfaces initiating in the marsh and undermining the containment dike for marsh fill
elevations of El. +1-ft, El. +2-ft, and EIl. +3-ft. Finally, we evaluated the factor of safety for failure
surfaces using a dike cross-section with an excavated zone adjacent to the toe of the containment
dike. CPE requested we use a water elevation of El. O-ft on the exterior slope of the containment
dike and a water depth of 4-ft below the top of the marsh fill area on the interior face of the
containment dike. The dike and marsh fill geometry and water elevations used in our analyses (as
indicated by CPE) are presented on Plates 17 through 21 for each marsh fill elevation evaluated.
The design shear strength and unit weight profiles used in our slope stability analyses are
presented on Plate 22.

7.3 Results

The results of our stability analyses of the containment dike are presented in the table on the
following page. The calculated factors of safety are greater than 1.3, and as such, we believe they
are adequate based on the proposed construction. The lowest factor of safety calculated during
our search was indicative of an infinite slope failure surface of the containment dike side slope.
The factor of safety for a larger global failure was greater than 1.5. The failure surfaces
corresponding to the critical factors of safety for each analysis are presented on Plates 17 through
21.

12
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Results of Stability Analyses — Spencer’s Method

Marsh Fill Elevation Critical Calculated Factor of Safety
Elev. +1-ft 1.36
Elev. +2-ft 1.35
Elev. +3-ft without excavation 1.35

Elev. +3-ft with outside containment

1.41
dike excavation

Containment dike excavation in

1.60
marsh fill area

13
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8.0 ADDITIONAL CONSIDERATIONS

The following design details are also recommended to benefit the project.

We recommend erosion control be placed on the containment dike to reduce the impacts of
erosion. Erosion control measures can include a rock breakwater structure on the seaward face of
the containment dike. In addition, a geosynthetic can be placed on the face of the containment
dike to reduce the impacts of erosion. The location of the breakwater structure should extend far
enough seaward to prevent toe erosion at the base of the containment dike. Finally, we
recommend that vegetation be planted in the marsh creation area. The placement of vegetation
will help solidify the near surface marsh creation fill material and also provide some erosion control.

14
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§ 7] N=WOR i 181| 132| 34 | 98
C N=2 | " SILTY SAND (SM), very loose, dark gray, with 40 3290
— 5 ] organics, and clay pockets B 7
§ 7] N=WOR i ]
i 10 ] LEAN CLAY WITH SAND (CL), soft, dark gray 9.0 76| 51| 28| 19| 9 <o
R N 4% . 12.0
| | [I-| I{N=Push| SANDY SILT (ML), medium-dense, dark gray i |
C T X N=11 i 54 | 33 T
7 {7 [\ N=10 | - with clay layer from 19.0' to 19.5' B ]
- 21.0
N=Push| CLAYEY SAND (SC), medium-dense, gray,
fine-grained § 111 33 1
N=12 B N
N=26 | - Withshells at 27.5' - 17 | 31 E
N=29 i ]
N=20 i 27 | 26 ]
] FAT CLAY (CH), dark gray oor ]
| | i 59| 85| 25| 60 |
B — 39.0
LEAN CLAY (CL), soft, gray 38| 46| 16| 30
407 [ 66 61 1T e
B — -t — = — — — — — — — ] MOF—T———"—"—"—"FrFr—t—1+—1rT—T—T—T—T 1
NOTES: DATE: September ?1, 2010
1. Terms and symbols defined on a and b. TOTAL DEPTH: 41 )
2. WOR = Weight of Rod CAVED DEPTH: Not Applicable
DRY AUGER: Not Applicable
WET ROTARY: 0'to 41'
BACKFILL: Cement-Bentonite Grout
LOGGER: T. Ferro
Chenier Ronquille Restoration LOG OF BORING NO. B-5
! GRO
‘ . . L. Project No.
Fugro Consultants, Inc. Plaquemines Parish, Louisiana 04.55104010 PLATE 6




(FINAL) 04.55104010.GPJ 5510-4016.GPJ 11/15/10

- - LOCATION: See Plate 1 CLASSIFICATION SHEAR STRENGTH
- -
L"_ ﬁ 6‘ & E [ COORDINATES: N 29° 19'06.0" % L"_ = o= N - [ Penetrometer Unconfined ¥
T |7|8z| «o W 89° 47" 46.8" ET|2 |Zulac|o,|o | 5E | oTonane Triaxial @
o |w Z|5| 20 o | 5|20 |ME| S S| Bs| Ex | aFieldvane Miniature Vane &
W |=|5p|<| O% | SURFACEEL: 03 =Sl EHEEE EEEE
o |< 2 o wao|E HIEE o 3z
= Z |£g] 8 T KIPS PER SQ FT
STRATUM DESCRIPTION
02 04 06 08 10
ORGANIC CLAY (OH), very soft, black, with silt,
and sand pockets T
- gray, with peat and grass at 3.5' 79 | 197! 164| 45| 1197
- with sand and roots at 6' 84 | 138 1
9.0
SILTY SAND (SM), very loose, dark gray
20 | 31 7]
o SILT WITH SAND (ML), very loose, dark gray 120
§ 7] N=WOH ]
15 -gray at 15' 81| 32 7
—20— ]
L V| N=10 | - medium-dense below 21.5' -
C ] POORLY GRADED SAND WITH SILT (sP-sm), | 250
B N o medium-dense, gray, with organics, and shell T
—25 — N=13 fragments 12| 29 -
e Y N=33 | -dense from 27.5'to 29' i
[ |-+ N=21 | -with 4-inch clay layer at 31" i
B . - 33.0
LEAN CLAY (CL), gray, with sand lenses, and 43| 46| 18| 28
§ N shell fragments 1
36.0
SILTY SAND (SM), dark gray 46 | 37 |
; 395 |
& N=6 SANDY LEAN CLAY (CL), dark gray — —
B 1A T T MOF—T———"—"——"—"FrFr—t—"1+—T1r—T—T—T—T 1

NOTES:

1. Terms and symbols defined on a and b.
2. WOR = Weight of Rod

DATE: September 12, 2010

TOTAL DEPTH: 41'

CAVED DEPTH: Not Applicable
DRY AUGER: Not Applicable

WET ROTARY: 0'to 41'

BACKFILL: Cement-Bentonite Grout
LOGGER: T. Ferro

04.55104016 FCBR_LOG_

o

Fugro Consultants, Inc.

Chenier Ronquille Restoration

LOG OF BORING NO. B-6

Plaquemines Parish, Louisiana

Project No.

04.55104010 PLATE 7




(FINAL) 04.55104010.GPJ 5510-4016.GPJ 11/15/10

_ - - LOCATION: See Plate 1 _ CLASSIFICATION SHEAR STRENGTH
L"_ ﬁ 6‘ & E [ COORDINATES: N 29° 19'02.0" % LL_ = oX 5 s | OPenetrometer Unconfined ¥
E EI m C_LI n O W 89° 47' 31.5" I<—( E E Zuilee | o |2 (':)g & Torvane Triaxial @
o w E = %E SURFACE EL: -1.1' o nocb (ZDE EE 83 55 %ﬁ A Field Vane Miniature Vane &
W ElalSl 9 ha | ™ |82|52 |57 |27 22
= m Z |gg 3 [ KIPS PER SQ FT
STRATUM DESCRIPTION
02 04 06 08 10
L POORLY GRADED SAND WITH SILT (SP-SM),
§ T [ J{N=WOH very loose, dark gray, with shell fragments b
-1 Y FAT CLAY (CH), gray, with organics, sand 3.0
B N / N=2 pockets, shells, and roots 941 76| 21| 55
5 — /_ ]
I 7
L POORLY GRADED SAND WITH SILT (SP-SM), 6.0
i 1 [ N=3 very loose to loose, gray, with shell fragments 9 | 28 ]
—10 N=3 7]
RS X N=6 16 | 27 1
L 15— |’ o _
C ] [ N=B 1
CLAYEY SAND (SC), loose to medium-dense, 18.0 28| NP| NP| NP |
gray
16 ]
=7 - with shells below 24.5' 24 | 30 —
=8 N
- - 30.0
SILTY SAND (SM), loose, gray, with organics,
= and shell fragments 40 | 29 ]
33.0
| | SANDY LEAN CLAY (CL), dark gray |
B — 36.0
| | SILTY CLAY (CL-ML), very soft, gray 1
| | 34| 28| 21| 7 |
407 76 45 j |o
NOTES: DATE: September 12, 2010

1. Terms and symbols defined on a and b.

TOTAL DEPTH: 61'
CAVED DEPTH: Not Applicable
DRY AUGER: Not Applicable

WET ROTARY: 0'to 61'

BACKEFILL: Cement-Bentonite Grout
LOGGER: T. Ferro

04.55104016 FCBR_LOG_

=

Fugro Consultants, Inc.

Chenier Ronquille Restoration

LOG OF BORING NO. B-7

Plaquemines Parish, Louisiana

Project No.

04.55104010

PLATE 8a




(FINAL) 04.55104010.GPJ 5510-4016.GPJ 11/15/10

LOCATION: See Plate 1

CLASSIFICATION SHEAR STRENGTH

T g ol s
L"_ L 6‘ w| o [ COORDINATES: N 29° 19'02.0" ) L"_ = o= N - [ Penetrometer Unconfined ¥
|:|_: E‘ o C_LI nO W 89° 47' 31.5" |<_( |:|_: E Zulee o | 9 E@/ O Torvane Triaxial @
o (W E <§( %E SURFACE EL.: -1.1" Xo %6 A EE 3s '@5 Ex | 4Fiedvane Miniature Vane A
w|=|5Z] 9 o -1 P | 2o 55| S5 | 95| 35| 24
= g @D »a z (28|78 N KIPS PER SQ FT
STRATUM DESCRIPTION
02 04 06 08 10
| N SILTY CLAY (CL-ML), soft, gray 42.0 |
—50 — _
B | I 76 44 ] ®
—55 — ]
CLAYEY SAND (SC), loose, gray, fine-grained g?-g 20| 32

NOTES:

1. Terms and symbols defined on a and b.

DATE: September 12, 2010

TOTAL DEPTH: 61'

CAVED DEPTH: Not Applicable
DRY AUGER: Not Applicable

WET ROTARY: 0'to 61'

BACKFILL: Cement-Bentonite Grout
LOGGER: T. Ferro

04.55104016 FCBR_LOG_

Juese

Fugro Consultants, Inc.

Chenier Ronquille Restoration

LOG OF BORING NO. B-7

Plaquemines Parish, Louisiana

Project No.

04.55104010 PLATE 8b




(FINAL) 04.55104010.GPJ 5510-4016.GPJ 11/15/10

o . LOCATION: See Plate 1 CLASSIFICATION SHEAR STRENGTH
- -
L"_ ﬁ 6‘ ﬁ E [ COORDINATES: N 29° 18'53.0" % L"_ = o= N - [ Penetrometer Unconfined ¥
T |7|8z| «o W 89° 47' 20.3" ET|2 |Zulac|o,|o | 5E | oTonane Triaxial @
o |w Z|5| 20 o | 5|20 |ME| S S| Bs| Ex | aFieldvane Miniature Vane &
W [E|5|X| % | SURFACEEL: 14 P | oe |G| 25 |85(55| 28
o g ] = z 28178 S KIPS PER SQ FT
STRATUM DESCRIPTION 02 04 06 08 1o
/ | FAT CLAY (CH), very soft to soft, dark gray

- / N=WOR| i 93| 83| 24| 59 7

- % N=WOR i ]

— 5 — /_ - -

[ / i 1| afo

[ i 72| 68| 23| 45 |

__1 0 ] R 54 1 Ao

[ - firm below 12' i ’ A

15 —| 15.0

| 1 N=Push| SILT WITH SAND (ML), very loose, gray i 76 | 38 i

C ] u SILTY CLAY (CL), dark gray 18.0

i 7 N=WOH - i

[ SANDY FAT CLAY (CH), gray 21.0 i 38| 51| 18| 33 |

[ SILTY CLAY (CL), very soft, dark gray 2401 ]

B | 79 43 | e

C T SANDY SILT (ML), loose to medium-dense, dark | 2/°

§ 100 N=12 gray i T

- = (L N=7 - gray, with shell fragments at 30.5' - 58 | 33 g

N nes i i

L35 [1.[ 1B = _

[ SILTY CLAY (CL), very soft, gray oor ]

] [ 78 40 1K)

[ L - dark gray at 39' i 1

—40 — N=7 B 91| 63 7

R (777 i i B MnopF—+——————r—t+——F—-t—ft—F+—F+—+—-
NOTES: DATE: September 12, 2010

1. Terms and symbols defined on a and b.
2. WOR = Weight of Rod

TOTAL DEPTH: 41'

CAVED DEPTH: Not Applicable
DRY AUGER: Not Applicable

WET ROTARY: 0'to 41'

BACKFILL: Cement-Bentonite Grout
LOGGER: T. Ferro

04.55104016 FCBR_LOG_

fooma

Fugro Consultants, Inc.

Chenier Ronquille Restoration

LOG OF BORING NO. B-8

Plaquemines Parish, Louisiana

Project No.

04.55104010 PLATE 9




(FINAL) 04.55104010.GPJ 5510-4016.GPJ 11/15/10

. o LOCATION: See Plate 1 CLASSIFICATION SHEAR STRENGTH
Eo>alol w sk
L"_ wiolul a [ COORDINATES: N 29° 19'10.4" ) L"_ = o= N - [ Penetrometer Unconfined ¥
T |Zld|z| ©O W 89° 47" 14.6" ET| 2 |2u|lec|o,|o, | 5E [ oTonane Triaxial @
E % E <§( %E SURFACE EL: -1.6' o’ E gb (ZDE EE g% E% %ﬁ AField Vane Miniature Vane &
8 |%|?a| 2 n e | 782|152 (37|27 382
= “ STRATUM DESCRIPTION 5 |aR8] © s KPS PERSQFT
02 04 06 08 10
SILTY SAND (SM), very loose, dark gray
N=WOR 38 | 44 ]
N=WOR h
70 36| 39| NP| NP| NP | &
FAT CLAY (CH), very soft, dark gray ’ 65 |
[ 10 | a
B | 90| 88| 26| 62 |
[ 93 1 4
15.0
CLAYEY SAND (SC), very loose, dark gray
§ N N=3 h
- E N=9 - with a sandy clay layer from 18.5'to 19" -
L 20— - loose to medium-dense below 18.5' _|
- - N=14 - gray, with organics at 21.5' 40 | 28 -
257 N=13 ]
§ 7] N=12 37| 36 ]
—30 — —
§ 7] N=13 ]
- - N=14 - with organics and shell fragments at 33.5' 23| 35 g
—35 — ]
B 4 - —— 37.0
LEAN CLAY (CL), soft to firm, gray, with silt 54 <A
B N pockets, shells, and organics T
[ 41| 45| 20| 25
| 40 | 73 48 i 1
NOTES: DATE: September 13, 2010

1. Terms and symbols defined on a and b.
2. WOR = Weight of Rod

TOTAL DEPTH: 61'

WET ROTARY: 0'to 61'

LOGGER: T. Ferro

CAVED DEPTH: Not Applicable
DRY AUGER: Not Applicable

BACKEFILL: Cement-Bentonite Grout

04.55104016 FCBR_LOG_

fooma

Fugro Consultants, Inc.

Chenier Ronquille Restoration

LOG OF BORING NO. B-9

Plaquemines Parish, Louisiana

Project No.

04.55104010

PLATE 10a
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1. Terms and symbols defined on a and b.
2. WOR = Weight of Rod

o v LOCATION: See Plate 1 CLASSIFICATION SHEAR STRENGTH
- ) -
LL_ ﬁ 6‘ L E [ COORDINATES: N 29°19'10.4" % LL_ = o= = s | OPenetrometer Unconfined ¥
T |Zld|z| ©O W 89° 47" 14.6" ':( I E Zu|lee o, |2, | 5T | ©Torvane Triaxial @
E % E <§( %E SURFACE EL: -1.6' & E QD:§ (ZDE EE gg EE %ﬁ A Field Vane Miniature Vane &
= STRATUM DESCRIPTION 5 |&8] ° * IPS PER SQ FT
02 04 06 08 10
LEAN CLAY (CL), firm, with silt pockets, shells, 42.0
§ N and organics 7
_45 p— —
50 70 52 j °
—55 — ]
B 4 - - 58.0
SANDY SILT (ML), medium-dense, gray, with
§ T 0.0 clay pockets, and organics T
60— 1 (I N=21 59 | 26 .
B — - —— —— ————————— ¥ 610F—F——"—"—"———"—T—"—"T—""1T—"T—T—T1T—T—
—65 — ]
—70— ]
—75— ]
—80 — ]
NOTES: DATE: September 13, 2010

TOTAL DEPTH: 61'

CAVED DEPTH: Not Applicable
DRY AUGER: Not Applicable

WET ROTARY: 0'to 61'

BACKFILL: Cement-Bentonite Grout
LOGGER: T. Ferro

o

Fugro Consultants, Inc.

Chenier Ronquille Restoration

LOG OF BORING NO. B-9

Plaquemines Parish, Louisiana

Project No.

04.55104010 | PLATE 10b

04.55104016 FCBR_LOG_





















































































Report No. 04.55104010
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APPENDIX A

SUMMARY OF TEST RESULTS































