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FINAL DESIGN REPORT
COLE’S BAYOU MARSH RESTORATION PROJECT (TV-63)

VERMILLION PARISH, LOUISIANA

This Final Design Report summarizes results of our geotechnical engineering analyses and
presents basic design and construction recommendations for proposed marsh creation areas
associated with the Cole’s Bayou Marsh Restoration Project (TV-63). Typical design cross
sections for earthen containment dikes having a range of construction grades and
corresponding 20-year marsh elevations are presented on Figures A-1 through A-10 in Appendix
A. These sections were developed based on results of stability and settlement analyses that
incorporated results of the geotechnical field exploration and laboratory testing phase of the
project as documented in our March 31, 2014 Final Data Report {Appendix C). Results of slope
stability analyses and settlement calculations are included in Appendices A and B, respectively.

SECTION 1. GENERAL PROJECT INFORMATION
1.1  Project Description

The Cole’s Bayou Marsh Restoration project will consist of the creation of approximately 365
acres of brackish marsh, the nourishment of approximately 53 acres of existing brackish marsh,
and the increase of freshwater and sediment inflow into the project area. This will yield
approximately a net 398 acres of new brackish marsh area over the intended 20-year design life
of the project. This will be achieved by hydraulically dredging material from nearby Little
Vermillion bay and pumping it into designated fill areas that will be bounded by earthen dikes.

The scope of work associated with the field and [aboratory data collection phase of this project
consisted of performing a total of 26 soil borings (B-01 through B-26) to depths ranging from 20
to 80 feet below the existing mudline at locations established by the Coastal Protection and
Restoration Authority (CPRA). A detailed description of the field exploration and laboratory
testing phases of the project, along with boring logs, boring location plan, subsurface profiles,
plots of laboratory data, and strength and consclidation test results are presented in our Final
Data Report, dated March 31, 2014. A copy of the Final Data Report is provided in Appendix C.

1,2  Site Location and Description

The project site is located approximately 11 miles southeast of the Town of Cow Island in
Vermillion Parish, near Little Vermillion Bay east of White Lake. The site is a wetland area with
the majority of its surroundings consisting of marsh. The water depth at the boring locations
during the field exploration phase ranged from 0.4 to 5.0 feet, with an average water depth of
approximately 1.9 feet. The site is bordered on all sides by open water and marsh areas. The
marsh area is contained by Louisiana Highway 333 to the north and by Louisiana Highway 82 to
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the west. Morgan Shell Landing on the north side of the site was used for mobilizing and
launching our airboat-mounted drilling equipment.

SECTION 2. SOIL CONDITIONS

Geologically, the site is underlain by the Chenier Plain Saline Marsh Deposits of Holocene Age.
These deposits consist of gray to brown to black clay and silt of moderate organic content.

A total of 26 borings were performed in October 2013 at locations designated by CPRA, as
shown on Figure A-1, Boring Location Plan, in Appendix A. Boring locations B-01, B-02, and B-03
were performed within the proposed Marsh Creation Area 1. Boring locations B-04, B-08, and
B-11 were performed within the proposed Marsh Creation Area 2. Boring locations B-13, B-14,
B-15, and B-16 were performed within the proposed Marsh Creation Area 3. Boring locations B-
05, B-06, B-07, B-09, B-10, B-12, B-17, and B-18 were performed at the locations of proposed
culvert structures. Boring locations B-19 through B-24 were performed within the borrow area
of Little Vermillion Bay. The remaining two boring locations B-25 and B-26 were assigned along
a proposed rock wall alignment.

The soil conditions encountered at alf of the boring locations generally consisted of very soft to
soft clay (CH, per the Unified Soil Classification) and silty clay {CL) with organics to depths
ranging from about 10 feet below the mudline in Marsh Creation Areas 1 & 2 to about 15 feet
below the mudline in Marsh Creation Area 3. These soft surficial soils are generally underlain
by medium to stiff clay (CH) or sifty clay (CL) soils down to the 60-foot total depth of the soil
borings. A detailed geotechnical characterization of the site, along with supporting field
exploration and laboratory testing results, are documented in the March 28, 2014 Final Data
Report (Appendix C).

SECTION 3. CONTAINMENT DIKE DESIGN

3.1 Containment Dike Analyses Overview

As requested by CPRA, a range of marsh creation construction grades, and hence a range of
containment dike construction grades were analyzed. It is our understanding that the influence
of water control devices currently in use by the landowner prevents monitoring normal water
level fluctuations within the site area and thus there is some uncertainty in establishing
representative site-specific Mean High Water (MHW) and Mean Low Water {MLW) elevations.
As directed by CPRA, we have based the analyses on a “Low Water” elevation of -0.01 feet,
NAVDSS8, and a “High Water” elevation of +1.26 feet, NAVD38. A projected 20-year Sea Level
Rise (RSLR) of +0.69 feet for the Cole’s Bayou site was provided by CPRA (combined sea level
rise and subsidence).

Bathymetric transect survey data for the Cole’s Bayou marsh restoration areas were provided
by CPRA in the form of a spreadsheet file listing all of the survey point locations and elevations.
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These data were processed using ArcGIS software and superimposed on a rectified aerial
photograph to produce mudline contour maps. Based on these data, a representative average
mudline elevation of 0.0 feet NAVD88 was selected for the two smaller northern marsh
restoration areas (Areas 1 and 2). The average mudline elevation within the larger Marsh Area
3 is slightly lower, at about -1.0 feet NAVDS8S.

3.2  Slope Stability

Slope stability analyses were performed for each containment dike design case, i.e., with
varying dike crest construction grades. Analyses were performed for “end of dike construction”
and “end of dredging” cases. The “end of dredging” analyses considered an outboard water
level of +0.0 feet NAVD 88 (current “low water” elevation) and an inboard water level
corresponding to a freeboard of 1 foot relative to the crest of the containment dike. Steady
state seepage conditions through the containment dike were assumed. Typical design natural
ground soil profiles and material properties were selected based on our evaluation of the field
exploration and laboratory testing results. Selection of properties used in the stability analyses,
and basis for that selection, are discussed in the following paragraphs.

Marsh Creation Areas 1-2

Very soft highly plastic clay and silty clay to a depth of 10 feet below the existing mudline, was
assigned a total unit weight of 85 Ib/ft’ and an undrained shear strength, s, linearly increasing
from 100 Ib/ft* at the top of the layer to 150 [b/ft? at the bottom. These low shear strengths
reflect only a slight degree of overconsolidation (possibly due to mild historic post-deposition
desiccation related to exposure and/or plant root uptake during long-past periods when the
sediments were above or very near to the marsh water level). Design shear strengths were
selected recognizing that the marsh deposits will exhibit strain rate sensitivity and inherent
strength anisotropy, i.e., the horizontally deposited and consolidated clay will exhibit higher
strengths in compression than in simple shear, the latter being more representative of the field
shear mode. Results of laboratory consolidation tests performed on samples of the very soft
marsh clay, when assessed in terms of vertical strain magnitudes during initial recompression
versus the in situ vertical effective stress, indicated that relatively high sample quality was
achieved during the field exploration and sampling phase. For such minimally disturbed high
quality samples, undrained shear strengths derived from unconsolidated-undrained (UU)
triaxial compression tests will tend to be higher than in situ strengths along horizontal or mildly
inclined failure surfaces when sheared at field strain rates. Accordingly, the selected shear
strength profile is nearer to the lower bound of the range of laboratory-measured undrained
shear strengths, particularly those derived from laboratory UU-type triaxial compression tests.

Stiffer clay soil encountered at depths greater than 10 feet below the mudline were assigned
total unit weights increasing from 90 to 120 Ib/ft* and undrained shear strengths increasing
with depth from 400 to 800 Ib/ft>.
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Marsh Creation Area 3

Based on results of the field and laboratory data, subsurface conditions within the Marsh
Creation Area 3 site include very soft highly plastic clay that extends somewhat deeper than
within the two smaller areas (i.e., Areas 1 and 2). Marsh clay from the mudline to a depth of 15
feet was assigned total unit weights increasing from 85 to 90 Ib/ft’ and undrained shear
strength linearly increasing from 100 to 200 Ib/ft®. Stiffer clay soil encountered at depths
greater than 15 feet below the mudline was assigned a total unit weight of 120 Ib/ft* and
undrained shear strength of 800 [b/ft’,

3.2.1 Method of Analysis

Two-dimensional limit equilibrium stability analyses for the containment dike/marsh creation
cross sections were performed using the method of slices and Spencer’s method (i.e., assuming
a common inclination of inter-slice forces). The SLOPE/W (GeoStudio Version 7.03) computer
program was used for calculating slope stability factors of safety for trial failure surfaces. This
program incorporates automated search routines that, when properly managed, can
systematically converge on kinematically admissible critical circular arc and sliding wedge type
failure surfaces. Results of the slope stability analyses for containment dike and borrow
excavation cross sections are presented and discussed in the following sections.

3.2.2  Containment Dike Cross Section

Stability analyses were performed for the more critical “end of construction” case and
considering a water level of 0.0 feet NAVDSS {i.e., the “low water” condition). Analyses for the
containment dike slope stability and overall global stability reflect dike crest elevations
necessary to provide at least 1 foot of freeboard during filling to the proposed marsh
restoration construction grades. Details regarding construction elevations, side slopes, and
factors of safety for the containment dike cases are presented below in Table 3.1.

Table 3.1 Containment Dike Stability Analyses Results

Factors of Safety
Estimated | Borrow
Marsh Berm | Excavation | Berm Side Circu.lar Circular G!o!:al
Area(s) | crestEl. Offset Slopes Arcin Arc Sliding
{ft. NAVD 28] (ft.) Berm Bearing Toward
Slope Capacity Borrow Pit

+3.0 2.02 2.74 2.66

A +4.0 20 A1V 1.61 2.22 2.18

+3.0 3.97 4.89 3.31

¢ +4.0 e aHav 2.71 2.86 2.62

: +3.0 2.02 3.10 2.65

2 140 20 ALY 161 2.38 2.08
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The computed factors of safety for all terrace berm geometries analyzed are greater than 1.5.
From a stability standpoint somewhat steeper slopes than the given 4H:1V could be used.

3.2.3 Borrow Excavation Cross Section

It is our understanding that the perimeter containment dikes for Marsh Creation Areas 1 and 2
will be constructed using materials excavated from the interior of the proposed marsh creation
areas at an offset from the containment dike alighment. These “temporary” borrow
excavations will be subsequently filled with dredged soil in conjunction with marsh creation. A
series of stability analyses were performed to develop slope and depth recommendations for
these interior borrow excavations (for Marsh Creation Areas 1 and 2) that will be required to
generate the fill materials needed to construct the marsh creation area perimeter containment
dikes A marsh water level corresponding to the current “low water” elevation of 0.0 feet
NAVDS88 was used in these analyses. Based on results of these submerged cut slope analyses, a
borrow excavation slope of 2H to 1V was adopted for use in development of the typical
containment dike cross sections for Marsh Creation Areas 1 and 2 {Appendix A).

In order to provide for post-construction hydraulic conveyance around the area, the
containment dikes for Marsh Creation Area 3 will be constructed using soils excavated to form a
channel along the outside perimeter of the area. Because this borrow channel has a
“permanent” function, and considering its potential influence on the long-term stability of the
marsh area containment berm, the cut slope was analyzed under somewhat different {more
conservative) conditions. Moreover, we recognized that the cut slope may become exposed
under occasional extreme low water cycles and be subject to at least some wave action and
erosion. Slope stability analyses for this borrow excavation were made incorporating a reduced
shear strength profile to reflect the potential for residual strength conditions (e.g., a condition
that could develop if the submerged excavation was inadvertently cut to a very steep slope),
and a reduced outboard water level to reflect an extreme low water condition {as can
occasionally occur). Based on results of these analyses, a borrow excavation slope of 4H to 1V
was adopted for use in development of the typical containment dike cross sections for Marsh
Creation Area 3 (Appendix A).

Global stability of the containment dike and borrow excavation section depends on the offset
distance between the dike and edge of the excavation as well as on cut depth. A minimum
offset distance between the toe of the containment dike slope and top of the borrow
excavation slope of 20 feet was adopted to provide adequate factors of safety as well as
adequate width for excavation equipment access between the proposed cut and fill areas for a
maximum excavation depth of 8 feet. This ofiset distance can be greater than 20 feet, and
should be increased if the excavation depth will exceed 8 feet, particularly for the outboard
Marsh Creation Area 3 borrow excavation.
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3.3 Settlement Evaluation

The natural ground marsh clay depaosits on which the proposed marsh area containment dikes
will be constructed are characteristically soft and compressible. Detailed calculations were
performed for each trial dike geometry to estimate post-construction settlement magnitudes
and rates. In addition, estimates of undrained settlement that will occur due to displacement
and deformation of the marsh clay deposits as the fill is placed during construction to the target
crown grade to enable calculation of the cut-to-fill ratio were calculated.

3.3.1 Initial Undrained Settlement (During Construction)

When fill is placed to construct a containment dike, shear stresses induced in the marsh clay
cause lateral deformation of the soil resulting in vertical settlement of the fill, particularly when
those shear stresses approach the undrained shear strength of the clay. This initial undrained
settlement was estimated using the method developed for two-dimensional strip loading on
soft plastic and organic clays by Foott and Ladd, 1981. The method utilizes undrained shear
modulus values derived from the consolidated-undrained direct simple shear strength test
performed during the laboratory testing phase (Appendix C), case-specific shear stress ratio
(inverse of slope stability factor of safety), and elastic theory to estimate undrained
deformations in the marsh clay beneath the containment dike.

The estimated initial undrained settlement magnitudes for the Cole’s Bayou marsh restoration
area containment dikes range from 5 to 7 inches for design dike crest elevations ranging from
+3 to +4 feet NAVD88. This estimate is based on shear stresses corresponding to the end of
construction for dike sections rapidly built to the proposed grades shown on Figures A-1
through A-10, Appendix A.

3.3.2 Primary Consolidation Settlement

Primary consolidation refers to volume changes in the foundation soil resulting from drainage
of pore water that occurs as load-induced excess pore water pressures dissipate over time. A
series of 23 incremental consolidation tests were performed during the laboratory testing
phase to enable assessment of stress history and determination of one-dimensional stress-
deformation and time-rate of consolidation characteristics of the marsh clay deposits that
dictate post-construction settlement of the containment dikes.

Typical laboratory and field consolidation behavior, considered in terms of vertical strain, &, (%;
at the end of primary consolidation), versus vertical effective stress, o’y {log scale), may be
simply characterized as being composed of recompression and virgin compression. The flatter
recompression portion of the €, versus log o’y curve occurs at vertical effective stresses lower
than the preconsolidation pressure, o’,, to which the cfay had historically been subjected. The
steeper virgin compression portion of the €, versus log o’y response occurs at vertical effective
stresses greater than the maximum past pressure, o',
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The compression ratio, CR, is defined as the slope of the virgin compression partion of the g,
versus log @’y curve and is used to predict the magnitude of consolidation settlements for
normally consolidated foundation clays. The compression ratio values listed in Table 3.3 below
were selected for use in design settlement analyses based on results of the laboratory tests,
and on the site-specific correlation derived from the test results (see Figure B-10 in Appendix

C).

The recompression ratio, RR, is defined as the slope of the recompression portion of the g,
versus log o’y curve and is used to estimate primary consolidation settlement magnitudes for
stress increments resulting in final stress levels less than the preconsolidation pressure.
Because the initial recompression behavior in the laboratory test can be influenced by sample
disturbance {sampling stress relaxation, etc.), an unload-reload sequence is included to enable
better assessment of in situ recompression behavior. The recompression ratio values listed in
Table 3.2 below were selected for use in design settlement analyses based on results of the
laboratory tests.

Table 3.2 Selected Primary Compression Parameters

Depth
Cla\lf“l;ayer Range CR RR
) (feet)
1 0-15 0.30 0.04
2 15-60 0.18 0.03

Elements with in situ vertical effective stresses less than the maximum past pressure are
considered to be overconsolidated. These two stresses define the stress history of a clay
element which, in turn, influences its compression behavior when loaded (i.e., whether the clay
exhibits virgin compression or recompression behavior). The estimated maximum past
pressure, o'y, profile for the Cole’s Bayou site based on the laboratory test results is shown on
Figure B-12 in Appendix C.

For the case of containment dikes, the applied load is two-dimensional and therefore the
intensity to which the applied stress increase associated with construction of the dike is “felt” in
the marsh clay soils varies with location and depth. A finite element computer program
(SIGMA/W; Geostudio Version 7) utilizing linear elastic theory, was used to compute the
distribution of vertical stress increase with depth beneath each trial containment dike cross
section. The distribution of stress increase beneath the crown of the dike section derived from
the elastic solutions were added to the computed existing in situ vertical effective stress profile
to develop the final vertical effective stress profiles for each case. These profiles, along with the
preconsolidation pressure profile established for the site, were used to compute the virgin
compression and recompression components of primary consolidation. The primary
consolidation calculations are summarized in Appendix B, and yielded settlement magnitudes

ranging from approximately 6 to 9 inches for the construction crest grades analyzed.
13-80-3705
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3.3.3 Primary Consolidation Rate

The rate at which load-induced excess pore water pressures dissipate, and hence the rate at
which primary consolidation settlements are realized, under one-dimensional loading
conditions, can be formulated using classic Terzaghi consolidation theory. The coefficient of
consolidation, c,, is a parameter that quantifies the time-rate of consolidation and is dependent
on, among other things, the material type and stress history. The relationship between
coefficient of consolidation and effective stress ratio derived from results of the laboratory
consolidation tests is shown on Figure B-13 in Appendix C. It is well-established that the in situ
coefficient of consolidation determined under field conditions is typically 5 to 10 times higher
than laboratory-measured values from tests on discrete samples. The lower laboratory values
can be attributed to specimen size effects (i.e., small lab test specimens often do not reflect the
influence of thin interbedded silt and sand seams that can significantly affect consolidation rate
behavior).

For the case of containment dikes, the applied load is two-dimensional which affects
consolidation rate behavior to some extent since a lateral pore pressure dissipation component
is introduced. The consolidation time curves developed by Christian, et al. (1972) were used to
predict the time required to achieve various degrees of consolidation. Based on the
calculations presented in Appendix B, the estimated time that will be required for post-
construction primary consolidation settlements to take place is approximately 10 years {i.e., to
achieve average degrees of consolidation greater than 90 percent). This settlement component
is reflected, along with future low and high water trends developed using the RSLR projection
provided by CPRA, on the containment dike settlement curves in Figures B-2 through B-4 (Areas
1 and 2) and Figures B-6 through B-8 {Area 3), Appendix B.

3.3.4  Secondary Compression (Drained Creep}

The continued accumulation of vertical strain with time subsequent to the end of primary
consalidation is referred to as secondary consolidation {or drained creep). Secondary
compression occurs as soil particles deform, or creep, under constant effective stress
conditions. The coefficient of secondary compression, Cq:, quantifies the creep rate in terms of
strain per log cycle of time after the end of primary consolidation. This parameter is derived
from the individual load increment time curves generated during the laboratory consolidation
tests. It is generally acknowledged that the ratio between the coefficient of secondary
compression and primary compression ratio {i.e., increment “CR" being the tangential slope of
the g, versus log o’,c curve at a given stress level) tends to be a constant value for a given
material (Mesri and Castre, 1987). This behavior was relied upon for estimating long-term
creep settlement behavior. The relationship between C,. and CR for Coles Bayou samples
tested is illustrated in Figure B-11 (Appendix C). For design calculations, an average Cue/CR (or
Cq.:/RR) ratio value of 0.046 was used. The secondary compression component of expected
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containment dike settlement, occurring between post-construction years 10 through 20, is
approximately one inch.

3.3.5  Containment Dike Fill Consolidation and Shrinkage

The containment dikes will be constructed using native marsh clay mechanically excavated from
an underwater channel that will be formed alongside, and offset a minimum distance of 20 feet
from the berm. It is anticipated that the saturated fill materials will be shaped, but not
compacted, and will likely have an initial as-placed unit weight that approximates the in situ
unit weight within the proposed borrow area. With time, the fill material will consolidate under
its own weight and will be subject to long-term creep compression. Moreover, the above-
water portion of the fill will desiccate towards its field capacity moisture content due to gravity
drainage and evapotranspiration. For the purpose of estimating total post-construction
subsidence of the terrace berm crown, we have included a 10 percent shrinkage factor to the
fill height to account for post construction consolidation and shrinkage of the fill itself.

3.4  Borrow Excavation Cut to Containment Dike Fill Ratio

Although the expected initial total unit weight of the un-compacted berm fill materials is
expected to be approximately equal to the existing in situ unit weight in the borrow area, the
excavated borrow volume will need to exceed the neat design fill quantity in order to
compensate for material “lost” to initial undrained settlement during construction. fn addition,
other “losses” can occur either during excavation of borrow soils from below water or due to
loss after or during placement {(e.g., material eroded or sloughed to areas outside the design
cross section limits).

Considering a nominal total containment dike length of approximately 43,000 feet, we have
computed approximate total neat in-place design fill volumes for each of the berm grade cases.
This neat fill volume, along with estimated cut volume requirements and corresponding cut/fill
ratios are summarized in the following table.

Table 3.5 Summary of Containment Dike Cut / Fill Volumes

Marsh Containment | Design Crest Design Fill | Required Cut cut / Fill
Area Berm Length Elevation Volume Volume Ratio
(ft.) (ft. NAVDES) {Cubic Yards) {Cubic Yards)
+3.0 19,125 24,175 1.26
1 6,200 +4.0 28,450 35,050 1.23
2 B +3.0 10,850 15,400 1.42
. +4.0 21,300 28,025 1.32
3 25,500 +3.0 79,125 99,975 1.26
! +4.0 117,750 145,050 1.23
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The majority of the difference between the neat design fill quantity and required cut volume is
compensation for initial undrained deformations. Fill placement means and methods, lift
sequencing and placement details will all be important considerations in construction planning
and control to limit the cutffill ratio, and hence construction costs. Fill placement should
generally be undertaken in successive horizontal lifts that encompass the entire dike width and
should be limited to lift heights that do not cause excessive local subsidence or mud-waving.

From a construction efficiency, and hence cost, perspective, we envision that a single-phase,
single-pass berm construction approach is preferred. In order to achieve the target over-built
berm crown elevation and required slope geometry in a single-pass operation, the required
volume of borrow material would need to be accessible to an excavator situated within the 20-
foot wide offset between the containment dike and borrow excavation. That volume will be
dictated primarily by the ground-level reach of the excavator. It is anticipated that a sufficient
volume of borrow materials can be accessed using a conventional marsh-compatible long-reach
excavator (having a center-pin reach on the order of 60 feet).

SECTION 4. MARSH CREATION AREA

4.1 Marsh Creation Area Overview

Within the containment dike, borrow material will be hydraulically dredged to create
approximately 365 acres of new brackish marsh and nourish an additional 53 acres of existing
brackish marsh. Typical containment dike/marsh creation area cross section were developed
based on results of stability and settlement analyses. The marsh creation containment dike will
have a design freeboard of 1.0 foot above the marsh construction elevation.

4.2 Settlement Evaluation

Post construction subsidence of the marsh creation areas will occur as a result of “self-weight”
consolidation and drained creep of the dredged fill, primary and secondary consolidation of the
in situ marsh soils induced by placement of the fill, and potential seasonal desiccation of the fill
surface. The analyses were undertaken using classical one-dimensional Terzaghi consolidation
theory through superposition of foundation and fill increments and ramp-loading solutions.

4.2.1.1 Primary Consolidation

Post construction subsidence of dredged fill surfaces resulting from primary consolidation of
the underlying in situ soil were calculated using the same general theory and properties
discussed in Sections 3.3.2 and 3.3.3, except that equations pertinent to one-dimensional
conditions were used. The primary consolidation calculations are included in Appendix B, and
yielded 20-year settlement magnitudes ranging from approximately 4 to 6 inches for the
component related to primary consolidation of the foundation soils. Based on the calculations
presented in Appendix B, the estimated time required for complete post-construction primary
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consolidation in the foundation soils is about 15 years. This primary foundation settlement
component is included in the marsh area settlement curve in Figures B-1 through B-8, Appendix
B.

4.2.1.2 Secondary Compression (Drained Creep)

Post construction subsidence of dredged fill surface resulting from secondary compression of
the in situ soils underlying the marsh creation areas was calculated using the same general
theory and properties discussed in Section 3.3.4. As indicated in Appendix B, the calculated
time required to achieve an average degree of consolidation of 90 percent is about 15 years.
However, 90 percent or greater dissipation of excess pore water pressures occurs earlier in the
upper depths of the soil profile, and it was assumed that secondary compression would ensue
once that degree of dissipation was achieved (starting at post-construction year 5 in the
uppermost 10 feet).

The marsh subsidence component related to secondary compression of the underlying natural
ground soils, occurring during post-construction years 5 through 20, is approximately one inch.

4.2.1.3 Marsh Fill Consolidation and Shrinkage

Marsh creation will be accomplished using hydraulic dredging of native clay from a designated
underwater borrow area. Geotechnical field and laboratory testing data for the proposed
dredge material borrow site were obtained during the data collection phase (Appendix C).

Once deposited via dredge discharge into the marsh creation areas, the fill will initially settle
under water and begin to compress under its own weight and will then consolidate under the
weight of gradually added fill. The initial gravity settling and subsequent “compression settling”
behavior of the proposed borrow materials were characterized by performing settling column
tests (Final Data Report, Appendix C). Consolidation behavior of the settlement fill, was
investigated by performing one incremental one-dimensional slurry consolidation test (Final
Data Report, Appendix C). Results of settling column and slurry consolidation tests were
evaluated and used to estimate initial settled, compressed void ratios and to select fill
properties and consolidation parameters for use in settlement analyses included in Appendix B.

Primary consolidation and secondary compression calculations for the dredged fill are included
in Appendix B. These calculations account for the fact that a portion of the self-weight
consolidation occurs during the dredge fill placement process (and hence is compensated for
through continued fill placement up until the design surface elevation is achieved). Total post-
construction marsh area subsidence related to primary consolidation of the dredged fill is
estimated to range from about 7 to 13 inches for the construction cases analyzed and is
expected to occur within the first few years after fill placement. Subsequent secondary
compression is expected to result in up to one additional inch of settlement over a 20-year post
construction period. As reflected in the calculations included in Appendix B, the post-
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construction consolidation subsidence stated above applies for dredge materials placed at a
uniform rate corresponding to an average dredge excavation rate of 2,250 cubic yards per hour
and relatively uniform discharge over the proposed marsh creation areas. The anticipated
dredge filling duration for the largest area (i.e., Area 3) is expected to be on the order of 3
months.

It is our understanding that the marsh containment berms will be breached at strategic
locations at some time after construction to allow more natural inflow-outflow patterns. Until
such time the newly created marsh area is expected to remain essentially saturated
(considering particularly that rainfall normally exceeds evaporation in southern Louisiana). As
illustrated in the settlement time curves on Figure B-2 in Appendix B, subsidence of the marsh
surface occurs most rapidly during the early post-construction years. Therefore, the marsh
surface elevation will subside to a level less than 1 foot above the “high water” level relatively
shortly after construction. It seems likely that capillarity and rainfall will act to maintain
essentially saturated conditions. Assuming that accumulation of organic matter approximately
compensates for moisture content reduction within the vegetation root zone, it seems
reasonable to conclude that desiccation and shrinkage will not have a significant impact on
post-construction behavior of the marsh creation area.

4.3 Borrow Excavation Cut to Marsh Fill Ratio

Based on testing results of soil borings performed in the proposed dredge borrow area (Boring
Nos. B-19, B-20, B-22, and B-23) the average in situ dry density of soils within 15 feet below the
mudline in the proposed borrow area is about 90 pef. The calculated average dry density of the
settled, compressed and slightly consolidated fill in the marsh creation area 30 days after
completion of dredging is 30 pcf (Appendix B). Even if significant “losses” of fines to carryover
through the marsh area decant occur due to dredge fill placement conditions, the dredge fill-to-
cut ratio is still expected to be at least 1.5.

SECTION 5. CONCLUSION AND ADDITIONAL RECOMMENDATIONS

Typical design cross sections for the marsh creation area containment dikes are presented on
Figures A-1 through A-10 in Appendix A. Post-construction (and post-dredging) settlement-time
rate curves for the containment terrace berm sections are shown on Figures B-1 through B-8 in
Appendix B. The cutffill ratio for these design sections, which considers initial undrained
subsidence during construction, is estimated to range from about 1.25 to 1.4.

Post construction settlement-time rate curves for the marsh creation interior areas are shown
on Figures B-1 and B-5 in Appendix B.
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5.1  Additional Exploration and Testing

Boring locations B-19 through B-24 were performed within the borrow area of Little Vermillion
Bay. As is discussed in Section 3.2.7 of the Final Data Report (Appendix C), samples obtained
from the four boings performed in the western two-thirds of the proposed borrow area
displayed relatively uniform soil properties. However, samples obtained from the eastern
boring Nos. B-21 and B-24 consistently display higher moisture contents, lower densities and
lower shear strength from the mudline down to a depth of about 13 feet. The significantly
different properties at these locations appear to suggest that soils within this eastern portion of
the borrow area may have recently been deposited within a formerly excavated area or eroded
channel. Review of 2006 aerial images appears to support this hypothesis. Regardless, the very
low in-situ dry density within the eastern portion of the proposed borrow area is not indicative
of a desirable dredge borrow area since the volumetric excavation needed to mobilize solids for
marsh creation from this area would be significantly higher than from the adjacent natural
ground areas.

Considering the general uniformity observed in the western portion of the proposed borrow
site, we envision that its proposed boundaries may need to be revised and extended in the
north-south direction to avoid the low density recent sediments. Based on the relative
uniformity observed in samples obtain from the four borings performed within the western
portion of the borrow area, it should not be necessary to obtain additional data unless the
borrow area is substantially relocated.

In light of the relatively low degree of variability observed in results of the exploration and
testing phase of the study, the data collection phase is considered adequate for reliable
characterization and design property selection. No additional exploration and testing along the
proposed containment dike alignments is necessary at this time unless significant revisions to
the location and alignments are made during final design and construction phases.

5.2 Borrow Excavations

As noted above, it is recommended that the eastern portion of the proposed borrow area (i.e.,
area encompassing Boring Nos. B-21 and B-24, be avoided since the volumetric excavation
needed to mobilize solids for marsh creation from this area would be significantly higher than
from the adjacent natural ground areas. The water depth at the six borrow area boring location
at the time of our field exploration was about 5 feet. Based on the soil shear strength profile
characteristic of the western portion of the proposed borrow area, we would not envision
significant borrow area slope stability issues provided the average cut slope is not steeper than
3H to 1V for dredge excavations in the range of 15 to 20 feet below the existing mudline.
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APPENDIX A. STABILITY ANALSYES

This Appendix contains the following:

e Figure A-1—Typical Section A — Marsh Area 1 (Dike at Crest El. +3.0’)

e Figure A-2 — Typical Section A — March Area 1 (Marsh Construction Grade +2.0’)
e Figure A-3 — Typical Section A — Marsh Area 1 (Dike at Crest El. +4.0")

e Figure A-4 — Typical Section A — March Area 1 (Marsh Construction Grade +3.0’)
e Figure A-5 —Typical Section B — Marsh Area 2 (Dike at Crest El. +3.0’)

e Figure A-6 — Typical Section B — March Area 2 (Marsh Construction Grade +2.0’)
e Figure A-7 — Typical Section B — Marsh Area 2 (Dike at Crest El. +4.0’)

e Figure A-8 — Typical Section B — Marsh Area 2 (Marsh Construction Grade +3.0’)
e Figure A-9 — Typical Section C — Marsh Area 3 (Marsh Construction Grade +2.0’)
e Figure A-10 — Typical Section C — Marsh Area 3 (Marsh Construction Grade +3.0’)
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APPENDIX B. CALCULATIONS

This Appendix contains the following:

e Figures B-1 through B-4 — Settlement-Time Rate Curves — Marsh Areas 1-2
e Figure B-5 through B-8 — Settlement-Time Rate Curves — Marsh Area 3

e Tables B-1 through B-3 — Settlement-Time Rate — Marsh Areas 1-2

e Tables B-4 through B-6 — Settlement-Time Rate — Marsh Area 3

e Tables B-7 through B-12 — Containment Dike Settlement — Marsh Areas 1-2
e Tables B-13-B-15 — Marsh Interior Foundation Settlement — Marsh Areas 1-2
e Tables B-16 through B-21 — Containment Dike Settlement — Marsh Area 3

e Tables B-22-B-24 — Marsh Interior Foundation Settlement — Marsh Area 3

e |Initial Undrained Settlement Calculations

e Primary Consolidation Rate Calculations

e Dredge Fill Settlement Calculations

e Cut/Fill Volume Calculations

13-80-3705

Cole’s Bayou Marsh Restoration Project (TV-63)

Final Design Report
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13-80-3705

Cole's Bayou Marsh Restoration Project

Marsh Area #1-2 - Post Construction Marsh Settlement Curves
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12-80-3741

Oyster Bayou Marsh Restoration Project
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12-80-3741
Oyster Bayou Marsh Restoration Project

Marsh Area #1-2 Settlement Curves (Construction Grade +2.5 ft. NAVD88)
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13-80-3705
Cole's Bayou Marsh Restoration Project

Marsh Area #1-2 Settlement Curves (Construction Grade +3.0 ft. NAVD88)
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13-80-3705

Cole's Bayou Marsh Restoration Project
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13-80-3705
Cole's Bayou Marsh Restoration Project

Marsh Area #3 Settlement Curves (Construction Grade +2.0 ft. NAVD88)
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13-80-3705
Cole's Bayou Marsh Restoration Project

Marsh Area #3 Settlement Curves (Construction Grade +2.5 ft. NAVD88)
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13-80-3705
Cole's Bayou Marsh Restoration Project

Marsh Area #3 Settlement Curves (Construction Grade +3.0 ft. NAVD88)
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COLE'S BAYOU

MARSH AREAS #1 & #2
MARSH CONSTRUCTION GRADE (CG) EL., FT NAVDS8S8: 2.0
Marsh Berm | Marsh Area Marsh Fill Marsh Total | Total Dike
] ] Years Marsh Nat. Grd.
Elevation Elevation Post-Construction Settlement Settlement (ft) Settlement | Settlement
(ft. NAVDS8S) | (ft. NAVDSS) (ft) (ft) (ft)
3.000 2.000 0 0 0 0 0
1.795 0.083 0.186 0.019 0.205
1.710 0.167 0.264 0.026 0.290

2.925 1.644 0.25 0.324 0.033 0.357 0.075
2.900 1.592 0.33 0.371 0.038 0.409 0.100
2.875 1.512 0.5 0.442 0.046 0.488 0.125
2.840 1.434 0.75 0.510 0.056 0.566 0.160
2.820 1.386 1 0.549 0.065 0.614 0.180
2.785 1.333 1.5 0.587 0.080 0.667 0.215
2.758 1.303 2 0.605 0.092 0.697 0.243
2.708 1.279 3 0.609 0.113 0.721 0.293
2.643 1.242 5 0.613 0.145 0.758 0.358
2.564 1.182 10 0.618 0.200 0.818 0.436
2.460 1.125 20 0.623 0.252 0.875 0.540
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COLE'S BAYOU

MARSH AREAS #1 & #2
MARSH CONSTRUCTION GRADE (CG) EL., FT NAVDS8S8: 2.5
Marsh Berm | Marsh Area Marsh Fill Marsh Total | Total Dike
] ] Years Marsh Nat. Grd.
Elevation Elevation Post-Construction Settlement Settlement (ft) Settlement | Settlement

(ft. NAVD 88) | (ft. NAVDS8S) (ft) (ft) (ft)

3.500 2.500 0 0 0 0
2.302 0.083 0.174 0.024 0.198
2.219 0.167 0.246 0.035 0.281

3.424 2.156 0.25 0.302 0.042 0.344 0.076
3.391 2.104 0.33 0.347 0.049 0.396 0.110
3.342 2.017 0.5 0.424 0.060 0.484 0.158
3.302 1.919 0.75 0.508 0.074 0.581 0.198
3.278 1.850 1 0.566 0.085 0.651 0.222
3.235 1.757 1.5 0.635 0.108 0.743 0.265
3.202 1.709 2 0.671 0.120 0.791 0.298
3.147 1.660 3 0.693 0.147 0.840 0.353
3.099 1.621 4 0.710 0.169 0.879 0.402
3.065 1.600 5 0.712 0.188 0.900 0.435
3.038 1.583 6 0.714 0.204 0.918 0.462
2.971 1.533 10 0.719 0.248 0.967 0.529
2.890 1.473 20 0.725 0.302 1.027 0.610

Confidential Information:
Privileged and Confidential
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COLE'S BAYOU

MARSH AREAS #1 & #2
MARSH CONSTRUCTION GRADE (CG) EL., FT NAVDS8S8: 3.0
Marsh Berm | Marsh Area Marsh Fill Marsh Total | Total Dike
] ] Years Marsh Nat. Grd.
Elevation Elevation Post-Construction Settlement Settlement (ft) Settlement | Settlement
(ft. NAVDS8S) | (ft. NAVDSS) (ft) (ft) (ft)

4.000 3.000 0 0 0 0

2.800 0.083 0.182 0.019 0.201

2.714 0.167 0.259 0.027 0.286
3.895 2.651 0.250 0.316 0.033 0.349 0.105
3.878 2.599 0.330 0.363 0.038 0.401 0.123
3.843 2.507 0.500 0.447 0.047 0.494 0.158
3.811 2.400 0.750 0.543 0.057 0.600 0.190
3.776 2.316 1.000 0.618 0.066 0.684 0.224
3.727 2.199 1.500 0.721 0.081 0.801 0.273
3.685 2.124 2.000 0.783 0.093 0.876 0.315
3.612 2.036 3.000 0.850 0.114 0.964 0.389
3.556 1.994 4.000 0.875 0.132 1.006 0.445
3.514 1.963 5.000 0.891 0.146 1.037 0.487
3.451 1.935 7.000 0.895 0.171 1.065 0.550
3.384 1.904 10.000 0.899 0.197 1.096 0.616
3.300 1.861 20.000 0.903 0.236 1.139 0.700
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COLE'S BAYOU
MARSH AREA #3

MARSH CONSTRUCTION GRADE (CG) EL., FT NAVD88: 2.0

Marsh Berm Marsh Area Years Marsh Fill Marsh Nat. Grd. | Marsh Total Dike
Elevation Elevation Post-Construction Settlement Settlement Settlement | Settlement
(ft. NAVDSS) (ft. NAVDSS) (ft) (ft) (ft) (ft)
3.000 2.000 0 0 0 0
1.820 0.083 0.162 0.019 0.180
1.744 0.167 0.229 0.026 0.256
2.925 1.688 0.25 0.280 0.033 0.313 0.075
1.640 0.33 0.322 0.038 0.360 0.100
2.875 1.558 0.5 0.396 0.046 0.442 0.125
2.840 1.462 0.75 0.481 0.056 0.538 0.160
2.820 1.387 1 0.548 0.065 0.613 0.180
2.785 1.282 1.5 0.639 0.080 0.718 0.215
2.758 1.214 2 0.694 0.092 0.786 0.243
2.708 1.134 3 0.754 0.113 0.866 0.293
2.670 1.094 4 0.776 0.130 0.906 0.330
2.643 1.064 5 0.791 0.145 0.936 0.358
2.605 1.035 7 0.795 0.171 0.965 0.395
2.564 1.011 10 0.789 0.200 0.989 0.436
2.460 0.941 20 0.807 0.252 1.059 0.540
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COLE'S BAYOU

MARSH AREA #3
MARSH CONSTRUCTION GRADE (CG) EL., FT NAVDS8S8: 2.5
Marsh Berm | Marsh Area Marsh Fill Marsh Total | Total Dike
] ] Years Marsh Nat. Grd.
Elevation Elevation Post-Construction Settlement Settlement  (ft) Settlement | Settlement
(ft. NAVDS8S8) | (ft. NAVDS8S) (ft) (ft) (ft)

3.500 2.500 0 0 0 0

2.307 0.083 0.171 0.022 0.193

2.227 0.167 0.242 0.031 0.273
3.424 2.167 0.25 0.295 0.038 0.333 0.076
3.391 2.080 0.33 0.376 0.045 0.421 0.110
3.342 2.006 0.5 0.440 0.054 0.494 0.158
3.302 1.914 0.75 0.520 0.066 0.586 0.198
3.278 1.826 1 0.586 0.088 0.674 0.222
3.235 1.705 1.5 0.701 0.094 0.795 0.265
3.202 1.611 2 0.781 0.109 0.889 0.298
3.147 1.494 3 0.874 0.133 1.007 0.353
3.099 1.424 4 0.923 0.153 1.076 0.402
3.065 1.382 5 0.947 0.172 1.119 0.435
3.038 1.343 6 0.970 0.188 1.158 0.462
2.971 1.286 10 0.977 0.238 1.214 0.529
2.890 1.212 20 0.986 0.302 1.288 0.610
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COLE'S BAYOU

MARSH AREA #3
MARSH CONSTRUCTION GRADE (CG) EL., FT NAVD8S: 3.0
Marsh Berm | Marsh Area Marsh Fill Marsh Total | Total Dike
. . Years Marsh Nat. Grd.
Elevation Elevation Post-Construction Settlement Settlement  (ft) Settlement | Settlement
(ft. NAVDSS) | (ft. NAVD8S) (ft) (ft) (ft)
4.000 3.000 0 0 0 0
2.797 0.083 0.177 0.027 0.203
2.712 0.167 0.251 0.038 0.288
3.880 2.647 0.25 0.307 0.047 0.353 0.120
2.595 0.33 0.352 0.053 0.406
3.800 2.502 0.5 0.432 0.066 0.498 0.200
3.750 2.391 0.75 0.529 0.080 0.609 0.250]
3.700 2.297 1 0.611 0.092 0.703 0.300||
3.600 2.033 2 0.836 0.131 0.967 0.400||
3.530 1.872 3 0.967 0.161 1.128 0.470
3.472 1.774 4 1.041 0.185 1.226 0.528
3.424 1.706 5 1.087 0.207 1.294 0.576
3.350 1.625 7 1.131 0.244 1.375 0.650
3.300 1.558 10 1.154 0.287 1.442 0.700]
3.200 1.467 20 1.165 0.368 1.534 0.800|
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13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Sub-Layer Effective Effective | Effective CR RR .
Depth . Stress Pressure (in)
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession - [RR * log(c’p/a’v0) + CR *
(feet) (|n|t|?l), tsf Increr'nent (flna'l), tsf &, Ratio Ratio log(c’vf/o’p)] * Thickness
O'vo Ao v0 O vt
0 5 5 0.021 0.900 0.071 0.092 0.40 0.3 0.04 0.128
5 7.5 2.5 0.046 0.700 0.055 0.101 0.20 0.3 0.04 0.034
7.5 10 2.5 0.118 0.650 0.051 0.169 0.20 0.3 0.04 0.006
10 125 2.5 0.157 0.590 0.047 0.204 3.00 0.3 0.04 0.011
12.5 15 2.5 0.228 0.550 0.043 0.271 3.00 0.3 0.04 0.008
15 20 5 0.335 0.500 0.040 0.375 3.00 0.18 0.03 0.007
20 25 5 0.477 0.400 0.032 0.509 2.80 0.18 0.03 0.004
25 30 5 0.618 0.350 0.028 0.646 2.60 0.18 0.03 0.003
30 35 5 0.761 0.295 0.023 0.784 2.30 0.18 0.03 0.002
35 40 5 0.902 0.260 0.021 0.923 2.20 0.18 0.03 0.001
40 45 5 1.045 0.240 0.019 1.064 2.10 0.18 0.03 0.001
45 50 5 1.187 0.210 0.017 1.204 1.90 0.18 0.03 0.001
Total Primary Consolidation Settlement (in) 2.49
Total Marsh Creep (in) 3.2
Terrace Berm Fill Shrinkage (in) 1.9
Total Terrace Berm Creep (in) 0.7
Total 20-year Settlement (in) 6.4
(Hypothetical if no Dredge)
Confidential Information:
Privileged and Confidential
Work Product Table B-7



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Sub-Layer Effective Effective | Effective CR RR .
Depth . Stress Pressure (in)
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession - [RR * log(c’p/a’v0) + CR *
(feet) (|n|t|?l), tsf Increr'nent (flna'l), tsf &, Ratio Ratio log(c’vf/o’p)] * Thickness
O'vo Ao v0 O vt
0 5 5 0.021 0.900 0.088 0.109 0.40 0.3 0.04 0.143
5 7.5 2.5 0.046 0.700 0.069 0.115 0.20 0.3 0.04 0.040
7.5 10 2.5 0.118 0.650 0.064 0.182 0.20 0.3 0.04 0.007
10 125 2.5 0.157 0.590 0.058 0.215 3.00 0.3 0.04 0.014
12.5 15 2.5 0.228 0.550 0.054 0.282 3.00 0.3 0.04 0.009
15 20 5 0.335 0.500 0.049 0.384 3.00 0.18 0.03 0.009
20 25 5 0.477 0.400 0.039 0.516 2.80 0.18 0.03 0.005
25 30 5 0.618 0.350 0.034 0.652 2.60 0.18 0.03 0.004
30 35 5 0.761 0.295 0.029 0.790 2.30 0.18 0.03 0.002
35 40 5 0.902 0.260 0.025 0.927 2.20 0.18 0.03 0.002
40 45 5 1.045 0.240 0.024 1.069 2.10 0.18 0.03 0.001
45 50 5 1.187 0.210 0.021 1.208 1.90 0.18 0.03 0.001
Total Primary Consolidation Settlement (in) 2.85
Total Marsh Creep (in) 3.2
Terrace Berm Fill Shrinkage (in) 2.4
Total Terrace Berm Creep (in) 0.8
Total 20-year Settlement (in) 6.9
(Hypothetical if no Dredge)
Confidential Information:
Privileged and Confidential
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13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Sub-Layer Effective Effective | Effective CR RR .
Depth . Stress Pressure (in)
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession - [RR * log(c’p/a’v0) + CR *
(feet) (|n|t|?l), tsf Increr'nent (flna'l), tsf &, Ratio Ratio log(c’vf/o’p)] * Thickness
O'vo Ao v0 O vt
0 5 5 0.021 0.900 0.113 0.134 0.40 0.3 0.04 0.161
5 7.5 2.5 0.046 0.700 0.088 0.134 0.20 0.3 0.04 0.046
7.5 10 2.5 0.118 0.650 0.081 0.199 0.20 0.3 0.04 0.009
10 125 2.5 0.157 0.590 0.074 0.231 3.00 0.3 0.04 0.017
12.5 15 2.5 0.228 0.550 0.069 0.297 3.00 0.3 0.04 0.011
15 20 5 0.335 0.500 0.063 0.398 3.00 0.18 0.03 0.011
20 25 5 0.477 0.400 0.050 0.527 2.80 0.18 0.03 0.006
25 30 5 0.618 0.350 0.044 0.662 2.60 0.18 0.03 0.004
30 35 5 0.761 0.295 0.037 0.798 2.30 0.18 0.03 0.003
35 40 5 0.902 0.260 0.033 0.935 2.20 0.18 0.03 0.002
40 45 5 1.045 0.240 0.030 1.075 2.10 0.18 0.03 0.002
45 50 5 1.187 0.210 0.026 1.213 1.90 0.18 0.03 0.001
Total Primary Consolidation Settlement (in) 3.30
Total Marsh Creep (in) 3.2
Terrace Berm Fill Shrinkage (in) 2.9
Total Terrace Berm Creep (in) 1.0
Total 20-year Settlement (in) 25
(Hypothetical if no Dredge)
Confidential Information:
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13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Depth Sub-Layer Effective Stress Effective | Effective Pressure CR RR
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession = [RR * log(c’p/c’v0) + CR *
(feet) (initial), tsf Increment | (final), tsf , Ratio Ratio , A
oy Aoy, o o, log(o’vf/a’p)] * Thickness
0 5 5 0.021 0.940 0.074 0.095 0.40 0.3 0.04 0.131
5 7.5 2.5 0.046 0.870 0.069 0.115 0.20 0.3 0.04 0.040
7.5 10 2.5 0.118 0.850 0.067 0.185 0.20 0.3 0.04 0.008
10| 125 2.5 0.157 0.810 0.064 0.221 3.00 0.3 0.04 0.015
12.5 15 2.5 0.228 0.770 0.061 0.289 3.00 0.3 0.04 0.010
15 20 5 0.335 0.750 0.059 0.394 3.00 0.18 0.03 0.011
20 25 5 0.477 0.710 0.056 0.533 2.80 0.18 0.03 0.007
25 30 5 0.618 0.680 0.054 0.672 2.60 0.18 0.03 0.005
30 35 5 0.761 0.635 0.050 0.811 2.30 0.18 0.03 0.004
35 40 5 0.902 0.620 0.049 0.951 2.20 0.18 0.03 0.003
40 45 5 1.045 0.600 0.047 1.092 2.10 0.18 0.03 0.003
45 50 5 1.187 0.560 0.044 1.231 1.90 0.18 0.03 0.002
Total Primary Consolidation Settlement (in) 2.88
Total Marsh Creep (in) 1.0
Terrace Berm Fill Shrinkage (in) 1.9
Total Terrace Berm Creep (in) 0.7
Total 20-year Dike Settlement (in)
Confidential Information:
Privileged and Confidential
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13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Depth Sub-Layer Effective Stress Effective | Effective Pressure CR RR
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession = [RR * log(c’p/c’v0) + CR *
(feet) (initial), tsf Increment | (final), tsf , Ratio Ratio , A
oy Aoy, o o, log(o’vf/a’p)] * Thickness
0 5 5 0.021 0.940 0.092 0.113 0.40 0.3 0.04 0.146
5 7.5 2.5 0.046 0.870 0.085 0.131 0.20 0.3 0.04 0.046
7.5 10 2.5 0.118 0.850 0.083 0.201 0.20 0.3 0.04 0.009
10| 125 2.5 0.157 0.810 0.079 0.236 3.00 0.3 0.04 0.018
12.5 15 2.5 0.228 0.770 0.075 0.303 3.00 0.3 0.04 0.012
15 20 5 0.335 0.750 0.074 0.409 3.00 0.18 0.03 0.013
20 25 5 0.477 0.710 0.070 0.547 2.80 0.18 0.03 0.009
25 30 5 0.618 0.680 0.067 0.685 2.60 0.18 0.03 0.007
30 35 5 0.761 0.635 0.062 0.823 2.30 0.18 0.03 0.005
35 40 5 0.902 0.620 0.061 0.963 2.20 0.18 0.03 0.004
40 45 5 1.045 0.600 0.059 1.104 2.10 0.18 0.03 0.004
45 50 5 1.187 0.560 0.055 1.242 1.90 0.18 0.03 0.003
Total Primary Consolidation Settlement (in) 3.31
Total Marsh Creep (in) 1.0
Terrace Berm Fill Shrinkage (in) 2.4
Total Terrace Berm Creep (in) 0.8
Total 20-year Dike Settlement (in)
Confidential Information:
Privileged and Confidential
Work Product Table B-11



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Depth Sub-Layer Effective Stress Effective | Effective Pressure CR RR
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession = [RR * log(c’p/c’v0) + CR *
(feet) (initial), tsf Increment | (final), tsf , Ratio Ratio , A
oy Aoy, o o, log(o’vf/a’p)] * Thickness
0 5 5 0.021 0.940 0.113 0.134 0.40 0.3 0.04 0.161
5 7.5 2.5 0.046 0.870 0.104 0.150 0.20 0.3 0.04 0.051
7.5 10 2.5 0.118 0.850 0.102 0.220 0.20 0.3 0.04 0.022
10| 125 2.5 0.157 0.810 0.097 0.254 3.00 0.3 0.04 0.021
12.5 15 2.5 0.228 0.770 0.092 0.320 3.00 0.3 0.04 0.015
15 20 5 0.335 0.750 0.090 0.425 3.00 0.18 0.03 0.016
20 25 5 0.477 0.710 0.085 0.562 2.80 0.18 0.03 0.011
25 30 5 0.618 0.680 0.082 0.700 2.60 0.18 0.03 0.008
30 35 5 0.761 0.635 0.076 0.837 2.30 0.18 0.03 0.006
35 40 5 0.902 0.620 0.074 0.976 2.20 0.18 0.03 0.005
40 45 5 1.045 0.600 0.072 1.117 2.10 0.18 0.03 0.004
45 50 5 1.187 0.560 0.067 1.254 1.90 0.18 0.03 0.004
Total Primary Consolidation Settlement (in) 3.88
Total Marsh Creep (in) 1.0
Terrace Berm Fill Shrinkage (in) 2.9
Terrace Berm Fill Creep (in) 1.0
Total 20-year Dike Settlement (in)
Confidential Information:
Privileged and Confidential
Work Product Table B-12



13-80-3705

Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Sub-Layer Effective Effective | Effective CR RR .
Depth . Stress Pressure (in)
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession - [RR * log(c’p/a’v0) + CR *
(feet) (|n|t|?l), tsf Increr'nent (flna'l), tsf &, Ratio Ratio log(c’vf/o’p)] * Thickness
O'vo Ao v0 O vt
0 5 5 0.021 1.000 0.067 0.088 0.40 0.3 0.04 0.124
5 7.5 2.5 0.046 1.000 0.067 0.113 0.20 0.3 0.04 0.039
7.5 10 2.5 0.118 1.000 0.067 0.185 0.20 0.3 0.04 0.008
10| 125 2.5 0.157 1.000 0.067 0.224 3.00 0.3 0.04 0.015
12.5 15 2.5 0.228 1.000 0.067 0.295 3.00 0.3 0.04 0.011
15 20 5 0.335 1.000 0.067 0.402 3.00 0.18 0.03 0.012
20 25 5 0.477 1.000 0.067 0.544 2.80 0.18 0.03 0.009
25 30 5 0.618 1.000 0.067 0.685 2.60 0.18 0.03 0.007
30 35 5 0.761 1.000 0.067 0.828 2.30 0.18 0.03 0.005
35 40 5 0.902 1.000 0.067 0.969 2.20 0.18 0.03 0.005
40 45 5 1.045 1.000 0.067 1.112 2.10 0.18 0.03 0.004
45 50 5 1.187 1.000 0.067 1.254 1.90 0.18 0.03 0.004
Total Primary Consolidation Settlement (in) 2.91
Total Marsh Creep (in) 1.0
Total 20-year Settlement (in) 3.9
(Consolidation of Natural Ground) )
Confidential Information:
Privileged and Confidential
Work Product Table B-13



13-80-3705

Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Sub-Layer Effective Effective | Effective CR RR .
Depth . Stress Pressure (in)
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession - [RR * log(c’p/a’v0) + CR *
(feet) (|n|t|?l), tsf Increr'nent (flna'l), tsf &, Ratio Ratio log(c’vf/o’p)] * Thickness
O'vo Ao v0 O vt
0 5 5 0.021 1.000 0.088 0.109 0.40 0.3 0.04 0.143
5 7.5 2.5 0.046 1.000 0.088 0.134 0.20 0.3 0.04 0.046
7.5 10 2.5 0.118 1.000 0.088 0.206 0.20 0.3 0.04 0.013
10 125 2.5 0.157 1.000 0.088 0.245 3.00 0.3 0.04 0.019
12.5 15 2.5 0.228 1.000 0.088 0.316 3.00 0.3 0.04 0.014
15 20 5 0.335 1.000 0.088 0.423 3.00 0.18 0.03 0.015
20 25 5 0.477 1.000 0.088 0.565 2.80 0.18 0.03 0.011
25 30 5 0.618 1.000 0.088 0.706 2.60 0.18 0.03 0.009
30 35 5 0.761 1.000 0.088 0.849 2.30 0.18 0.03 0.007
35 40 5 0.902 1.000 0.088 0.990 2.20 0.18 0.03 0.006
40 45 5 1.045 1.000 0.088 1.133 2.10 0.18 0.03 0.005
45 50 5 1.187 1.000 0.088 1.275 1.90 0.18 0.03 0.005
Total Primary Consolidation Settlement (in) 3.53
Secondary Compression (Creep; in) 1.0
Total 20-year Settlement (in) 4.5
(Consolidation of Natural Ground) )
Confidential Information:
Privileged and Confidential
Work Product Table B-14



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Sub-Layer Effective Effective | Effective CR RR .
Depth . Stress Pressure (in)
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession - [RR * log(c’p/a’v0) + CR *
(feet) (|n|t|?l), tsf Increr'nent (flna'l), tsf &, Ratio Ratio log(c’vf/o’p)] * Thickness
O'vo Ao v0 O vt
0 5 5 0.021 1.000 0.108 0.129 0.40 0.3 0.04 0.158
5 7.5 2.5 0.046 1.000 0.108 0.154 0.20 0.3 0.04 0.052
7.5 10 2.5 0.118 1.000 0.108 0.226 0.20 0.3 0.04 0.025
10 125 2.5 0.157 1.000 0.108 0.265 3.00 0.3 0.04 0.023
12.5 15 2.5 0.228 1.000 0.108 0.336 3.00 0.3 0.04 0.017
15 20 5 0.335 1.000 0.108 0.443 3.00 0.18 0.03 0.018
20 25 5 0.477 1.000 0.108 0.585 2.80 0.18 0.03 0.013
25 30 5 0.618 1.000 0.108 0.726 2.60 0.18 0.03 0.010
30 35 5 0.761 1.000 0.108 0.869 2.30 0.18 0.03 0.009
35 40 5 0.902 1.000 0.108 1.010 2.20 0.18 0.03 0.007
40 45 5 1.045 1.000 0.108 1.153 2.10 0.18 0.03 0.006
45 50 5 1.187 1.000 0.108 1.295 1.90 0.18 0.03 0.006
Total Primary Consolidation Settlement (in) 4.14
Secondary Compression (Creep; in) 1.0
Total 20-year Settlement (in) 5.1
(Consolidation of Natural Ground) )
Confidential Information:
Privileged and Confidential
Work Product Table B-15



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation c lidation Settl t
Sub-Layer Effective Effective | Effective econsolidatio CR RR onsolida '9“ ettiemen
Depth . Stress Pressure (in)
Thickness Stress Stress Stress Compression | Recompression , ,
(feet) e Factor . (tsf) . . = [RR * log(o’p/o’v0) + CR *
(feet) (initial), tsf Increment | (final), tsf , Ratio Ratio ’
K , , o, log(o’vf/a’p)] * Thickness
O'vo Ad'y O vt

0 5 5 0.021 0.900 0.071 0.092 0.40 0.3 0.04 0.128
5 7.5 2.5 0.046 0.700 0.055 0.101 0.20 0.3 0.04 0.034
7.5 10 2.5 0.118 0.650 0.051 0.169 0.20 0.3 0.04 -0.013
10| 125 2.5 0.157 0.590 0.047 0.204 0.30 0.3 0.04 0.011
12.5 15 2.5 0.228 0.550 0.043 0.271 0.30 0.3 0.04 -0.021
15 20 5 0.335 0.500 0.040 0.375 3.00 0.18 0.03 0.007
20 25 5 0.477 0.400 0.032 0.509 2.80 0.18 0.03 0.004
25 30 5 0.618 0.350 0.028 0.646 2.60 0.18 0.03 0.003
30 35 5 0.761 0.295 0.023 0.784 2.30 0.18 0.03 0.002
35 40 5 0.902 0.260 0.021 0.923 2.20 0.18 0.03 0.001
40 45 5 1.045 0.240 0.019 1.064 2.10 0.18 0.03 0.001
45 50 5 1.187 0.210 0.017 1.204 1.90 0.18 0.03 0.001
Total Primary Consolidation Settlement (in) 1.93
Total Marsh Creep (in) 2.5
Terrace Berm Fill Shrinkage (in) 1.9
Total Terrace Berm Creep (in) 1.0

Total 20-year Settlement (in)

7.3
(Hypothetical if no Dredge)

Confidential Information:
Privileged and Confidential
Work Product Table B-16



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation c lidation Settl t
Sub-Layer Effective Effective | Effective econsolidatio CR RR onsolida '9“ ettiemen
Depth . Stress Pressure (in)
Thickness Stress Stress Stress Compression | Recompression , ,
(feet) e Factor . (tsf) . . = [RR * log(o’p/o’v0) + CR *
(feet) (initial), tsf Increment | (final), tsf , Ratio Ratio ’
K , , o, log(o’vf/a’p)] * Thickness
O'vo Ad'y O vt

0 5 5 0.021 0.900 0.088 0.109 0.40 0.3 0.04 0.143
5 7.5 2.5 0.046 0.700 0.069 0.115 0.20 0.3 0.04 0.040
7.5 10 2.5 0.118 0.650 0.064 0.182 0.20 0.3 0.04 -0.003
10| 125 2.5 0.157 0.590 0.058 0.215 0.30 0.3 0.04 0.014
12.5 15 2.5 0.228 0.550 0.054 0.282 0.30 0.3 0.04 -0.008
15 20 5 0.335 0.500 0.049 0.384 3.00 0.18 0.03 0.009
20 25 5 0.477 0.400 0.039 0.516 2.80 0.18 0.03 0.005
25 30 5 0.618 0.350 0.034 0.652 2.60 0.18 0.03 0.004
30 35 5 0.761 0.295 0.029 0.790 2.30 0.18 0.03 0.002
35 40 5 0.902 0.260 0.025 0.927 2.20 0.18 0.03 0.002
40 45 5 1.045 0.240 0.024 1.069 2.10 0.18 0.03 0.001
45 50 5 1.187 0.210 0.021 1.208 1.90 0.18 0.03 0.001
Total Primary Consolidation Settlement (in) 2.51
Total Marsh Creep (in) 2.5
Terrace Berm Fill Shrinkage (in) 2.4
Total Terrace Berm Creep (in) 1.1

Total 20-year Settlement (in)

8.5
(Hypothetical if no Dredge)

Confidential Information:
Privileged and Confidential
Work Product Table B-17



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Depth Sub-Layer Effective Stress Effective | Effective Pressure CR RR
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession = [RR * log(c’p/c’v0) + CR *
(feet) (initial), tsf Increment | (final), tsf , Ratio Ratio , A
oy Aoy, o o, log(o’vf/a’p)] * Thickness
0 5 5 0.021 0.900 0.113 0.134 0.40 0.3 0.04 0.161
5 7.5 2.5 0.046 0.700 0.088 0.134 0.20 0.3 0.04 0.046
7.5 10 2.5 0.118 0.650 0.081 0.199 0.20 0.3 0.04 0.009
10| 125 2.5 0.157 0.590 0.074 0.231 0.30 0.3 0.04 0.017
12.5 15 2.5 0.228 0.550 0.069 0.297 0.30 0.3 0.04 0.008
15 20 5 0.335 0.500 0.063 0.398 3.00 0.18 0.03 0.011
20 25 5 0.477 0.400 0.050 0.527 2.80 0.18 0.03 0.006
25 30 5 0.618 0.350 0.044 0.662 2.60 0.18 0.03 0.004
30 35 5 0.761 0.295 0.037 0.798 2.30 0.18 0.03 0.003
35 40 5 0.902 0.260 0.033 0.935 2.20 0.18 0.03 0.002
40 45 5 1.045 0.240 0.030 1.075 2.10 0.18 0.03 0.002
45 50 5 1.187 0.210 0.026 1.213 1.90 0.18 0.03 0.001
Total Primary Consolidation Settlement (in) 3.26
Total Marsh Creep (in) 2.5
Terrace Berm Fill Shrinkage (in) 2.9
Total Terrace Berm Creep (in) 1.2
Total 20-year Settlement (in)
(Hypothetical if no Dredge)
Confidential Information:
Privileged and Confidential
Work Product Table B-18



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Depth Sub-Layer Effective Stress Effective | Effective Pressure CR RR
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession = [RR * log(c’p/c’v0) + CR *
(feet) (initial), tsf Increment | (final), tsf , Ratio Ratio , A
oy Aoy, o o, log(o’vf/a’p)] * Thickness
0 5 5 0.021 0.940 0.074 0.095 0.40 0.3 0.04 0.131
5 7.5 2.5 0.046 0.870 0.069 0.115 0.20 0.3 0.04 0.040
7.5 10 2.5 0.118 0.850 0.067 0.185 0.20 0.3 0.04 0.008
10| 125 2.5 0.157 0.810 0.064 0.221 0.30 0.3 0.04 0.015
12.5 15 2.5 0.228 0.770 0.061 0.289 0.30 0.3 0.04 0.010
15 20 5 0.335 0.750 0.059 0.394 3.00 0.18 0.03 0.011
20 25 5 0.477 0.710 0.056 0.533 2.80 0.18 0.03 0.007
25 30 5 0.618 0.680 0.054 0.672 2.60 0.18 0.03 0.005
30 35 5 0.761 0.635 0.050 0.811 2.30 0.18 0.03 0.004
35 40 5 0.902 0.620 0.049 0.951 2.20 0.18 0.03 0.003
40 45 5 1.045 0.600 0.047 1.092 2.10 0.18 0.03 0.003
45 50 5 1.187 0.560 0.044 1.231 1.90 0.18 0.03 0.002
Total Primary Consolidation Settlement (in) 2.88
Total Marsh Creep (in) 1.0
Terrace Berm Fill Shrinkage (in) 1.9
Total Terrace Berm Creep (in) 1.0
Total 20-year Dike Settlement (in)
Confidential Information:
Privileged and Confidential
Work Product Table B-19



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Depth Sub-Layer Effective Stress Effective | Effective Pressure CR RR
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession = [RR * log(c’p/c’v0) + CR *
(feet) (initial), tsf Increment | (final), tsf , Ratio Ratio , A
oy Aoy, o o, log(o’vf/a’p)] * Thickness
0 5 5 0.021 0.940 0.092 0.113 0.40 0.3 0.04 0.146
5 7.5 2.5 0.046 0.870 0.085 0.131 0.20 0.3 0.04 0.046
7.5 10 2.5 0.118 0.850 0.083 0.201 0.20 0.3 0.04 0.009
10| 125 2.5 0.157 0.810 0.079 0.236 0.30 0.3 0.04 0.018
12.5 15 2.5 0.228 0.770 0.075 0.303 0.30 0.3 0.04 0.012
15 20 5 0.335 0.750 0.074 0.409 3.00 0.18 0.03 0.013
20 25 5 0.477 0.710 0.070 0.547 2.80 0.18 0.03 0.009
25 30 5 0.618 0.680 0.067 0.685 2.60 0.18 0.03 0.007
30 35 5 0.761 0.635 0.062 0.823 2.30 0.18 0.03 0.005
35 40 5 0.902 0.620 0.061 0.963 2.20 0.18 0.03 0.004
40 45 5 1.045 0.600 0.059 1.104 2.10 0.18 0.03 0.004
45 50 5 1.187 0.560 0.055 1.242 1.90 0.18 0.03 0.003
Total Primary Consolidation Settlement (in) 3.31
Total Marsh Creep (in) 1.0
Terrace Berm Fill Shrinkage (in) 2.4
Total Terrace Berm Creep (in) 1.1
Total 20-year Dike Settlement (in)
Confidential Information:
Privileged and Confidential
Work Product Table B-20



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Depth Sub-Layer Effective Stress Effective | Effective Pressure CR RR
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession = [RR * log(c’p/c’v0) + CR *
(feet) (initial), tsf Increment | (final), tsf , Ratio Ratio , A
oy Aoy, o o, log(o’vf/a’p)] * Thickness
0 5 5 0.021 0.940 0.113 0.134 0.40 0.3 0.04 0.161
5 7.5 2.5 0.046 0.870 0.104 0.150 0.20 0.3 0.04 0.051
7.5 10 2.5 0.118 0.850 0.102 0.220 0.20 0.3 0.04 0.022
10| 125 2.5 0.157 0.810 0.097 0.254 0.30 0.3 0.04 0.021
12.5 15 2.5 0.228 0.770 0.092 0.320 0.30 0.3 0.04 0.033
15 20 5 0.335 0.750 0.090 0.425 3.00 0.18 0.03 0.016
20 25 5 0.477 0.710 0.085 0.562 2.80 0.18 0.03 0.011
25 30 5 0.618 0.680 0.082 0.700 2.60 0.18 0.03 0.008
30 35 5 0.761 0.635 0.076 0.837 2.30 0.18 0.03 0.006
35 40 5 0.902 0.620 0.074 0.976 2.20 0.18 0.03 0.005
40 45 5 1.045 0.600 0.072 1.117 2.10 0.18 0.03 0.004
45 50 5 1.187 0.560 0.067 1.254 1.90 0.18 0.03 0.004
Total Primary Consolidation Settlement (in) 4.10
Total Marsh Creep (in) 1.0
Terrace Berm Fill Shrinkage (in) 2.9
Terrace Berm Fill Creep (in) 1.2
Total 20-year Dike Settlement (in)
Confidential Information:
Privileged and Confidential
Work Product Table B-21



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Sub-Layer Effective Effective | Effective CR RR .
Depth . Stress Pressure (in)
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession - [RR * log(c’p/a’v0) + CR *
(feet) (|n|t|?l), tsf Increr'nent (flna'l), tsf &, Ratio Ratio log(c’vf/o’p)] * Thickness
O'vo Ao v0 O vt
0 5 5 0.021 1.000 0.079 0.100 0.40 0.3 0.04 0.136
5 7.5 2.5 0.046 1.000 0.079 0.125 0.20 0.3 0.04 0.043
7.5 10 2.5 0.118 1.000 0.079 0.197 0.20 0.3 0.04 0.009
10| 125 2.5 0.157 1.000 0.079 0.236 0.30 0.3 0.04 0.018
12.5 15 2.5 0.228 1.000 0.079 0.307 0.30 0.3 0.04 0.019
15 20 5 0.335 1.000 0.079 0.414 3.00 0.18 0.03 0.014
20 25 5 0.477 1.000 0.079 0.556 2.80 0.18 0.03 0.010
25 30 5 0.618 1.000 0.079 0.697 2.60 0.18 0.03 0.008
30 35 5 0.761 1.000 0.079 0.840 2.30 0.18 0.03 0.006
35 40 5 0.902 1.000 0.079 0.981 2.20 0.18 0.03 0.005
40 45 5 1.045 1.000 0.079 1.124 2.10 0.18 0.03 0.005
45 50 5 1.187 1.000 0.079 1.266 1.90 0.18 0.03 0.004
Total Primary Consolidation Settlement (in) 3.33
Total Marsh Creep (in) 1.0
Total 20-year Settlement (in) 4.3
(Consolidation of Natural Ground) )
Confidential Information:
Privileged and Confidential
Work Product Table B-22



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Sub-Layer Effective Effective | Effective CR RR .
Depth . Stress Pressure (in)
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession - [RR * log(c’p/a’v0) + CR *
(feet) (|n|t|?l), tsf Increr'nent (flna'l), tsf &, Ratio Ratio log(c’vf/o’p)] * Thickness
O'vo Ao v0 O vt
0 5 5 0.021 1.000 0.098 0.119 0.40 0.3 0.04 0.151
5 7.5 2.5 0.046 1.000 0.098 0.144 0.20 0.3 0.04 0.050
7.5 10 2.5 0.118 1.000 0.098 0.216 0.20 0.3 0.04 0.019
10 125 2.5 0.157 1.000 0.098 0.255 0.30 0.3 0.04 0.021
12.5 15 2.5 0.228 1.000 0.098 0.326 0.30 0.3 0.04 0.039
15 20 5 0.335 1.000 0.098 0.433 3.00 0.18 0.03 0.017
20 25 5 0.477 1.000 0.098 0.575 2.80 0.18 0.03 0.012
25 30 5 0.618 1.000 0.098 0.716 2.60 0.18 0.03 0.010
30 35 5 0.761 1.000 0.098 0.859 2.30 0.18 0.03 0.008
35 40 5 0.902 1.000 0.098 1.000 2.20 0.18 0.03 0.007
40 45 5 1.045 1.000 0.098 1.143 2.10 0.18 0.03 0.006
45 50 5 1.187 1.000 0.098 1.285 1.90 0.18 0.03 0.005
Total Primary Consolidation Settlement (in) 4.12
Secondary Compression (Creep; in) 1.0
Total 20-year Settlement (in) 5.1
(Consolidation of Natural Ground) )
Confidential Information:
Privileged and Confidential
Work Product Table B-23



13-80-3705
Cole's Bayou Marsh Creation Project

Vertical Vertical Vertical Preconsolidation Consolidation Settlement
Sub-Layer Effective Effective | Effective CR RR .
Depth . Stress Pressure (in)
(feet) Thickness ' ?t'ress Factor Stress 'Stress (tsf) Compre.ssion Recompl:ession - [RR * log(c’p/a’v0) + CR *
(feet) (|n|t|?l), tsf Increr'nent (flna'l), tsf &, Ratio Ratio log(c’vf/o’p)] * Thickness
O'vo Ao v0 O vt
0 5 5 0.021 1.000 0.120 0.141 0.40 0.3 0.04 0.165
5 7.5 2.5 0.046 1.000 0.120 0.166 0.20 0.3 0.04 0.056
7.5 10 2.5 0.118 1.000 0.120 0.238 0.20 0.3 0.04 0.032
10 125 2.5 0.157 1.000 0.120 0.277 0.30 0.3 0.04 0.025
12.5 15 2.5 0.228 1.000 0.120 0.348 0.30 0.3 0.04 0.060
15 20 5 0.335 1.000 0.120 0.455 3.00 0.18 0.03 0.020
20 25 5 0.477 1.000 0.120 0.597 2.80 0.18 0.03 0.015
25 30 5 0.618 1.000 0.120 0.738 2.60 0.18 0.03 0.012
30 35 5 0.761 1.000 0.120 0.881 2.30 0.18 0.03 0.010
35 40 5 0.902 1.000 0.120 1.022 2.20 0.18 0.03 0.008
40 45 5 1.045 1.000 0.120 1.165 2.10 0.18 0.03 0.007
45 50 5 1.187 1.000 0.120 1.307 1.90 0.18 0.03 0.006
Total Primary Consolidation Settlement (in) 4.98
Secondary Compression (Creep; in) 1.0
Total 20-year Settlement (in) 6.0
(Consolidation of Natural Ground) )
Confidential Information:
Privileged and Confidential
Work Product Table B-24



INITIAL UNDRAINED SETTLEMENT CALCULATIONS

13-80-3705

Cole’s Bayou Marsh Restoration Project (TV-63)

Final Design Report

Confidential Information: Privileged and Confidential Work Product
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PRIMARY CONSOLIDATION RATE CALCULATIONS

13-80-3705

Cole’s Bayou Marsh Restoration Project (TV-63)

Final Design Report
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Fig. 5.6 Vuriation of uverage

degree of consolidation (for

0 02 04 06 o8 10 12 14  condilions given in Figs. 5.4,
Ty 5.7,5.8.and 5.9).

100

_ _ (/4 Uy %100y2
[~ UsH) 1007057 (538

Equations (5.37) and (5.38) give an error in
and less than 3% for 90% < U,y < 100%,

or

7, of less than 19 for 0% < Uy, <90%

Table 5.1 Variation of Ty with U, | Eq. (5.34) ]

Upv, % 7 Uy % T,

0 0- 60 0.287
10 0.008 65 0.342
20 - 0.031 70 0.403
30 0.071 75 0.478
35 0.096 80 0.567
40 0.126 85 0.684
45 0.159 90 0.848
50 0.197 95 1127
55 0.238 100 L
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APPENDIX C. FINAL DATA REPORT

This Appendix contains the following:

e Final Data Report (excluding Appendices C, D, E and G)

13-80-3705

Cole’s Bayou Marsh Restoration Project (TV-63)

Final Design Report

Confidential Information: Privileged and Confidential Work Product
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COLE’S BAYOU MARSH RESTORATION PROJECT (TV-63)

VERMILLION PARISH, LOUISIANA
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Ardaman & Associates, Inc. March 28, 2014
AAI File: 13-80-3705

Coastal Protection and Restoration Authority

P.O. Box 44027
Baton Rouge, LA 70804

Attention: Ms. Amanda Taylor, P.E.
Amanda.Taylor@la.gov

Re:  Final Data Report - Field and Laboratory Data Collection Phase
Cole’s Bayou Marsh Restoration Project (TV-63)
Vermillion Parish, Louisiana

We have completed the field exploration and laboratory data collection phase of the Cole’s
Bayou Marsh Restoration Project (TV-63). A summary of the field exploration and laboratory
testing results, along with our evaluation of the data and discussion of geotechnical design
property selection, are provided in the attached Final Data Report. This work was authorized
by acceptance of our work plan, AAl File No. 113-13-80-3705PR, dated February 18, 2013.

We will be pleased to discuss any questions you may have concerning this datiaport:
O oF LOU(Z‘/ 4y

N\Z
SN @@@ %
* & "’R
ERT J. WERNE
R?Eense No. 36633
PROFESSIONAL
ENGINEER ¢ -
N O
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Sincerely,
ARDAMAN & ASSOCIATES, INC.

=
-
-
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<
W&bﬁ/ﬂ%ﬁﬂo‘/) 7

MEGAN G. BOURGEOIS, P. E. ROBERT J. WERNER, P.E.
PROJECT ENGINEER BRANCH MANAGER/PRINCIPAL ENGINEER

S
~
—
-—
—

MGB/RIW/rjw

(6) bound originals
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Cole’s Bayou Marsh Restoration Project {TV-63)

Final Report of Field and Laboratory Data Collection
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Page 1

DRAFT DATA REPORT
FIELD AND LABORATORY DATA COLLECTION PHASE
COLE’S BAYOU MARSH RESTORATION PROJECT (TV-63)

VERMILLION PARISH, LOUISIANA

Results and findings of the field exploration and laboratory testing phases of the Cole’s Bayou
Marsh Restoration project are provided herein. Boring locations, boring logs and generalized
subsurface profiles, along with a description of terms and symbols used on the boring logs are
provided in Appendix A. Laboratory testing data plots are included in Appendices B, C, and D.

SECTION 1. GENERAL PROJECT INFORMATION

1.1 Project Description

The Cole’s Bayou Marsh Restoration project will consist of the creation of approximately 365
acres of brackish marsh, the nourishment of approximately 53 acres of existing brackish marsh,
and the increase of freshwater and sediment inflow into the project area. This will yield
approximately a net 398 acres of new brackish marsh area over the intended 20-year design life
of the project. This will be achieved by hydraulically dredging material from nearby Little
Vermillion bay and pumping it into designated fill areas that will be bounded by earthen dikes.
In addition, the Coastal Protection and Restoration Authority (CPRA) requested that AAl
perform two additional borings for a proposed rock wall adjacent to the freshwater bayou. The
scope of work associated with the field and laboratory data collection phase of this project
consisted of performing a total of 26 soil borings (B-01 through B-26) to depths ranging from 20
to 80 feet below the existing mudline at locations established by the CPRA.

1.2  Site Location and Description

The project site is located approximately 11 miles southeast of the Town of Cow Island in
Vermillion Parish, near Little Vermillion Bay east of White Lake. The site is a wetland area with
the majority of its surroundings consisting of marsh. The water depth at the boring locations
during the field exploration phase ranged from 0.4 to 5.0 feet, with an average water depth of
approximately 1.92 feet. The site is bordered on all sides by open water and marsh areas. The
marsh area is contained by Louisiana Highway 333 to the north and by Louisiana Highway 82 to
the west. Morgan Shell Landing on the north side of the site was used for mobilizing and
launching our airboat-mounted drilling equipment.

13 Geology

Geologically, the site is underlain by the Chenier Plain Saline Marsh Deposits of the Holocene
Age. These deposits consist of gray to brown to black clay and silt of moderate organic content.
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SECTION 2. FIELD EXPLORATION

2.1 Permission and Access

Prior to mobilizing to the site to establish the boring locations or conduct site reconnaissance,
landowners, as listed in the Scope of Services for Geotechnical Investigations, Cole’s Bayou
Marsh Restoration Project, TV-63 document, were notified in the form of a letter from Ardaman
& Associates, Inc. (AAl) to inform the parties involved of our intended geotechnical
investigation operations. Through communication with the landowners and Ms. Vida Carver of
CPRA, the project engineer for the project, permission was granted to access the site and
conduct our geotechnical investigation at all of the boring locations.

2.2  Soil Borings

A total of 26 borings were performed at locations designated by CPRA, as shown on Figure A-1,
Boring Location Plan, in Appendix A. Boring locations B-01, B-02, and B-03 were performed
within the proposed Marsh Creation Area 1. Boring locations B-04, B-08, and B-11 were
performed within the proposed Marsh Creation Area 2. Boring locations B-13, B-14, B-15, and
B-16 were performed within the proposed Marsh Creation Area 3. Boring locations B-05, B-06,
B-07, B-09, B-10, B-12, B-17, and B-18 were performed at the locations of the proposed culvert
structures. Boring locations B-19 through B-24 were performed within the borrow area of Little
Vermillion Bay. The remaining two boring locations B-25 and B-26 are appropriated for the
proposed rock wall. The 26 soil borings were performed between October 8 and October 26,
2013. As-drilled boring locations were determined in terms of Global Positioning System (GPS)
UTM coordinates recorded at each boring location using a hand-held GPS device. The GPS
coordinates at each boring location are presented in Table 2.1 below. This information is also
presented on the soil boring logs in Appendix A. The water depth at each boring location was
measured at the time of drilling and is presented in Table 2.1 below.

All borings were performed using an airboat-mounted, rotary-type drilling rig. Borings were
advanced using 4-inch diameter rotary wash methods to depths ranging from 20 to 80 feet
below the existing mudline. Discrete samples were obtained continuously within the upper 20
feet at all of the boring locations. Continuous sampling was performed to provide detailed
information for near surface stratigraphy. Below the 20-foot depth, the samples were obtained
at five-foot sampling intervals. The boreholes were grouted upon completion in accordance
with State regulations.

In the cohesive and semi-cohesive soils, relatively undisturbed samples were secured using a 3-
inch diameter, 30-inch long, thin-walled Shelby tube. In this sampling procedure, the borehole
is advanced to the desired level, and the Shelby tube is lowered to the bottom of the boring. It
is then pushed 24 inches into the soil in one continuous stroke.

Upon retrieval, the sample at the end of the tube was visually classified and then the sample
was sealed in the tube with plastic caps and expandable disk-type seals. Each sample tube was
labeled and placed vertically in a fabricated tube rack to minimize any disturbance to the
13-80-3705

Cole’s Bayou Marsh Restoration Project {TV-63)

Final Report of Field and Laboratory Data Collection
A Confidential Information: Privileged and Confidential Work Product



Page 3

sample during transport. All samples were transported to our Baton Rouge laboratory for
extrusion and testing.

Table 2.1 Soil Boring Details

. GPS Coordinates Water Depth
Boring | Depth hol Project Area *
ID (ft) Latitude Longitude at B?f':; *o € rol

B-01 30 29°44'21.22"N | 92°13'36.23"W =0 MCA 1
B-02 80 29°44'18.04"N | 92°13'31.47"W =0 MCA 1
B-03 30 29°44'22.63"N | 92°13'23.19"W =0 MCA 1
B-04 30 29°44'5.48"N | 92°13'53.45"W =0 MCA 2
B-05 60 29°43'59.20"N | 92°13'44.12"W =0 Culvert
B-06 60 29°43'58.11"N | 92°13'34.78"W =0 Culvert
B-07 60 29°43'56.67"N | 92°13'35.31"W =0 Culvert
B-08 80 29°43'54,92"N | 92°13'59.74"W =0 MCA 2
B-09 60 29°43'55.42"N | 92°12'39.77"W =0 Culvert
B-10 60 29°43'46.86"N | 92°13'1.19"W =0 Culvert
B-11 30 29°43'41.75"N | 92°13'51.92"W =0 MCA 2
B-12 60 29°43'28.13"N | 92°13'14.24"W =0 Culvert
B-13 30 29°43'0.26"N 92°13'3.62"W =0 MCA 3
B-14 30 29°42'55.76"N | 92°12'52.06"W =0 MCA 3
B-15 80 29°42'53.40"N | 92°14'7.11"W =0 MCA 3
B-16 30 29°43'4.45"N | 92°14'17.10"W =0 MCA3
B-17 60 29°42'39.81"N | 92°12'6.77"W =0 Culvert
B-18 60 29°42'2.39"N | 92°13'21.90"W =0 Culvert
B-19 20 29°43'6.50"N | 92°10'25.19"W 5 Borrow Area
B-20 20 29°43'6.61"N | 92°10'14.90"W 5 Borrow Area
B-21 20 29°43'6.67"N | 92°10'4.65"W 5 Borrow Area
B-22 20 29°43'1.06"N | 92°10'25.10"W 5 Borrow Area
B-23 20 29°43'1.17"N | 92°10'14.83"W 5 Borrow Area
B-24 20 29°43'1.20"N 92°10'4.58"W 5 Borrow Area
B-25 30 29°44'15.76"N | 92°13'45.96"W =0 Rock Wall
B-26 30 29°44'26.64"N | 92°13'27.22"W =0 Rock Wall

* See Figure A-1 for Marsh Creation Area (MCA) designation
+ With the exception of the Borrow Area, borings were performed at marsh edge at or very near to the water levei

A total of 377 thin-walled tube samples were obtained during the field exploration program.
Sample recovery lengths were measured in the field and upon extrusion in the laboratory. In
general, sample recovery generally ranged from 18 to 24 inches of recovery out of the total 24-
inch sample stroke, with an average recovery of 21 inches (i.e., average 87.5% recovery). In a
few instances where less than 80 percent recovery on an individual sample was achieved, the
corresponding depth interval was resampled.

13-80-3705

Cole’s Bayou Marsh Restoration Project (TV-63)
Final Report of Field and Laboratory Data Collection
Confidential Information: Privileged and Confidential Work Product



Page 4

SECTION 3. LABORATORY TESTING
3.1 Laboratory Testing Overview

Periodically during and upon completion of our field exploration work, soil samples were
transported to our Baton Rouge laboratory. The tube samples were stored in secure racks in an
upright position and protected from vibration and the elements. The samples were removed
from the sampling tubes in the laboratory using a specially fabricated hydraulic piston-type
extruder.

In light of the very soft character of the samples, particularly those obtained from depths less
than about 10 feet below the mudline, sample extrusion was coordinated with specimen
selection and testing to minimize sample disturbance by avoiding even short-term warping
once outside the sampling tube. In order to preserve representative portions for later
consolidation and strength testing, the bottom 6-inch section of several tube samples (which
typically exhibit the least sampling disturbance effects) were cut using a fine-toothed band saw
and sealed in the sampling tube section. The remainder of the tube sample was then extruded,
classified and subjected to index and compressive strength testing. Hand-operated Torvane
shear strength tests were also performed on the ends of the samples primarily to assess
strength variability within the sample group. This procedure enabled evaluation of the
corresponding classification and index strength data to guide selection of the most
representative or potentially more critical samples for the more sophisticated consolidation and
strength testing.

In order to avoid disturbance that might otherwise occur due to bonding of the sample to the
inside of the galvanized steel sampling tube during the testing program period, a special
technique was used for extrusion of samples from the 6-inch cut sections. Specifically, a thin
wire was carefully inserted along the edge of the sample and inside face of the tube and was
then held taught to enable wire-cutting around the circumference of the sample prior to careful
manual extrusion. This technique was developed and is standard practice in the geotechnical
laboratory at the Massachusetts Institute of Technology (Germaine and Germaine, 2009).

Essentially all of the planned laboratory classification and index testing, unconsolidated-
undrained shear strength testing, and laboratory vane shear strength testing has been
completed to-date. Laboratory incremental consolidation testing of natural ground soil
samples is ongoing, with 12 tests completed to-date. A series of consolidated-undrained direct
simple shear strength tests are also still in-progress. Results of these ongoing tests, along with
results of settling column and slurry consolidation tests on representative composite samples
from the proposed borrow area, will be included in the final data report. An overview of the
scope of the laboratory testing phase in terms of the type and number of tests performed thus
far is presented in Table 3.1 below. Results of the laboratory tests and their implication with
respect to design material property selection are presented and discussed in the following
sections of this report.
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Table 3.1 Laboratory Testing Summary

| Test Method ASTM Reference Number of Tests Performed |
Uncor\sglldated Undr.alned (VL) ASTM-D2850 191
Triaxial Compression Test

Consolidation Test ASTM-D2435 23
Atterberg Limit Determination ASTM-D4318 199
Organic Content ASTM-D2974 39
Moisture Content ASTM-D2216 573
Grain Size Analysis ASTM-(C136,D1140,D422) 62
Unit Weight Determination ASTM-D2937 573

Specific Gravity Determination ASTM-D854 n 23

3.2  Classification and Index Testing

Although subsurface conditions, in terms of soil classification, geotechnical index properties,
effective stress history and undrained shear strength profiles, encountered at the boring
locations are generally consistent, the data do exhibit some notable regional variability within
the project area. In general, the soil profile encountered with the project area can be
characterized as consisting of 10 to 15 feet of soft clay and organic clay underlain by medium to
stiff lean clay (CL) down to depths of 80 feet (the maximum depth explored). No significant
sand or silt strata were encountered.

Based on review and evaluation of the field exploration and laboratory testing data, the project
site was sub-divided into four general regions for the purpose of geotechnical characterization.
The subsurface conditions, in terms of geotechnical index and physical properties, within the
following four areas are described below:

° Marsh Creation Areas 1 & 2 (MCA 1-2); including the potential Rock Wall
revetment area west of MCA 1

° Marsh Creation Area 3 (MCA 3)
o Culvert Structure Locations
° Borrow Area

3.2.1 Visual Classification

Visual classification included description of soil color, consistency and type, and identification of
structural conditions (layering, seams, etc.) and variations (organics, oxide inclusions, etc.).
Visual classifications for the soil samples obtained from the site are incorporated into the soil
boring logs in Appendix A.
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3.2.2 Moisture Content and Density

More than five hundred moisture content determinations (ASTM D2216) and total unit weight
determinations (ASTM D2937) were performed in conjunction with the sample extrusion
process and preparation of test specimens. Total unit weights of the tube samples were
computed based on sample volume and weight measurements taken after exclusion of any
materials that appeared to have been disturbed during the sampling or extrusion process
(occasionally encountered at the top of the tube sample). Moisture content determinations
were made for each extruded sample, and dry densities were computed for each sample.
Considering that all samples were obtained either at or below the water surface, degrees of
saturation were computed to confirm that the density and moisture content values correspond
to near 100 percent saturation as a quality control measure. Moisture content and dry density
values for each sample are included on the soil boring logs in Appendix A.

Variations in moisture content versus depth below the mudline at all of the soil boring locations
within the project area (i.e., excluding the proposed borrow area) are illustrated on Figures B-
1A, B-1B and B-1C (Appendix B). Samples obtained from the mudline down to a depth of about
10 feet generally exhibit elevated and highly variable moisture contents ranging from 60 to
more than 200 percent. At depths greater than 10 feet, moisture contents are consistently
lower, generally ranging from 20 to 50 percent, and tend to be much more uniform.

Variations in total unit weight versus depth below the mudline for boring locations within the
project area are illustrated on Figures B-2A, B-2B and B-2C. Samples obtained from the
mudline down to a depth of about 10 feet generally exhibit much lower, more highly variable
wet densities ranging from 60 to 100 pounds per cubic foot (pcf). At depths greater than 10
feet, total unit weights are consistently higher, generally ranging from 100 to 125 pcf, with
significantly less variability.

Dry densities of the tube samples and strength test specimens were computed based on
measured total unit weights and moisture contents. Variations in dry density with depth are
shown on Figure B-3A, B-3B and B-3C. Samples of the more organic clay soils obtained from the
upper 10 feet below the mudline generally displayed more highly variable dry densities ranging
from about 10 to 60 pcf. Dry density values in the less organic soils from depths greater than
10 feet are higher and generally less variable, ranging from about 75 to 100 pcf. One notable
exception can be seen in Figure B-3C where lower dry densities persist to a greater depth on
the order of 20 feet at the location of boring No. B-18 (proposed hydraulic structure location).

3.2.3 Specific Gravity

Specific gravity determinations were performed on samples corresponding to those selected for
one-dimensional laboratory consolidation testing. The specific gravity of samples tested ranged
from 2.45 to 2.78, with an average value of 2.70. The lower range specific gravity values are
consistent with what is expected for highly organic soils such as those encountered at the site.
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3.2.4 Organic Content

A total of 39 organic content determinations (ASTM D 2974) were performed on selected
samples. The results of organic content tests are presented on the soil boring logs in Appendix
A, and are plotted versus depth below the mudline on Figures B-4A, B-4B and B-4C (Appendix
B). In general, the soft marsh soils within 10 feet of the mudline or ground surface display
variably high organic contents ranging from 10 to 80 percent. Clay soil samples obtained
deeper than about 10 feet typically display relatively low organic contents.

3.2.5 Atterberg Limits

A total of 199 Atterberg limit determinations (ASTM D4318) were performed on selected
samples to assist in soil classification and to enable correlation to pertinent clay behavior
properties. The Atterberg limit data consist of measured liquid limit (LL) and plastic limit (PL)
values from which the plasticity index (Pl = LL — PL) is derived. The individual test data are
included on the boring logs in Appendix A. The test results are also presented in terms of
plasticity charts on Figures B-5A through B-5C and variation with depth on Figures B-6A through
B-7C (Appendix B). The data indicate that the marsh deposits in the upper 10 to 15 feet below
the mudline predominantly consist of highly plastic clay or organic clay, classifying as CH- and
OH-type soils in accordance with the Unified Soil Classification System. Liquid limits within the
upper 10 feet are generally highly variable, ranging from about 75 to 150 percent. The clay
soils encountered at depths greater than about 10 feet are somewhat less plastic, classifying as
CL and CH type clay soils with liquid limits typically ranging from about 40 to 80 percent.

The Liquidity Index (LI) is a parameter that characterizes the in-situ moisture content of a
sample in relation to its liquid and plastic limit values (LI= [MC-PL]/PI). Clay soils having high
liquidity indices, i.e., approaching or even greater than 1.0, have in situ water contents that are
near to or above their liquid limit, which is characteristic of very soft and compressible
“normally consolidated” or very lightly overconsolidated conditions. As can be seen on Figures
B-8A , B-8B and B-8C, these compressible type conditions are prevalent in the marsh deposits
from the mudline down to a depth of about 10 feet as evident in the elevated liquidity index
values. Liquidity index values throughout the project area tend to decline with depth down to
about 25 feet below the mudline. At deeper depths, liquidity index values tend to increase and
become more variable. Considering that moisture content values were found to remain
relatively constant at the deeper depths (see Figures B-1A, B-1B and B-1C), the observed
increase in liquidity index at depths greater about 25 feet reflects a general decline in plasticity
(Atterberg limits) with depth within the deeper clay soils.

3.2.6 Particle Size Distribution

A total of 27 hydrometer particle size analysis tests (ASTM D422), 2 full sieve analyses and 21
fines content determinations (ASTM D 1140) were performed on selected samples. The test
results, in terms of percent fines (i.e., percent by dry weight finer than the U.S. No. 200 sieve
size, 0.074 mm, or combined silt and clay fraction) are included on the soil boring logs in
Appendix A. Percentages of gravel, sand, silt, and clay size particles based on results of the
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hydrometer tests are summarized in Figure B-9 in Appendix B. Individual test results, in terms
of grain size distributions curves, are included in Appendix G.

3.2.7 Borrow Area Index Properties

A series of geotechnical index tests were performed on samples obtained from the six soil
borings performed within the proposed borrow area for marsh creation (i.e., boring Nos. B-19
through B-24; see Figure A-1 in Appendix A). The test results, including natural moisture
content, density, organic content, Atterberg limits and undrained shear strength are plotted
versus depth below mudline in Figures B-16 through B-24 (Appendix B). In general, samples
obtained from the four boings performed in the western two-thirds of the proposed borrow
area displayed relatively uniform soil properties. However, samples obtained from the eastern
boring Nos. B-21 and B-24 consistently display higher moisture contents, lower densities and
lower shear strength from the mudline down to a depth of about 13 feet. The significantly
different properties at these locations appear to suggest that soils within this eastern portion of
the borrow area may have recently been deposited within a formerly excavated area or eroded
channel. Review of recent past historical aerial images, including the 2006 aerial image shown
in Figure B-25 in Appendix B appears to support this hypothesis. Regardless, the very low in-
situ dry density within the eastern portion of the proposed borrow area is not indicative of a
desirable dredge borrow area since the volumetric excavation needed to mobilize solids for
marsh creation from this area would be significantly higher than from the adjacent natural
ground areas. Considering the general uniformity observed in the western portion of the
proposed borrow site, we envision that its proposed boundaries may need to be revised and
extended in the north-south direction to avoid the low density recent sediments.

3.3 Consolidation Tests

Incremental consolidation tests (ASTM D 2435) were included in the laboratory testing program
to enable assessment of stress history and determination of one-dimensional stress-
deformation and time-rate of consolidation characteristics of the marsh clay deposits that will
dictate post-construction settlement of the terrace berms. To-date, a total of 13 tests have
been completed and others are in progress.

Considering the very soft and compressible character of the marsh clay samples in light of the
index data discussed above, the laboratory consolidation tests were generally performed using
a reduced load increment ratio, LIR, on the order of 0.5 (versus the customary increment ratio
of 1.0 where loads are doubled in each increment). The use of a lower LIR improves resolution
of the compression curve and provides more data within the low effective stress range around
the in situ and final design stresses beneath the proposed terrace berms and marsh fill loads.
The use of the lower LIR does, however, extend the test duration since the number of load
increments normally required to complete a test increases by a factor of two. Tests performed
on soft marsh clay samples typically included one unload-reload cycle to enable evaluation of
recompression behavior.
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During each load increment, the accumulation of vertical displacement with time is measured.
In general, each load increment was sustained for a period of 12 to 24 hours. At times, the
increment duration was increased to assess long-term drained creep behavior. The vertical
displacement versus time data was evaluated using the conventional log-time and square-root
time curve fitting techniques to determine the end of primary consolidation (i.e., the point in
time at which dissipation of load-induced excess pore water pressures in the sample had
dissipated and drained creep ensued for each load increment). The individual test results, in
terms of vertical strain versus effective vertical stress, are presented in Appendix C. (Individual
load increment time curves will be included in the final report.)

Typical laboratory consolidation test results, considered in terms of vertical strain, &, (%; at the
end of primary consolidation), versus vertical effective stress, o’y (tons/ft’; log scale), may be
simply characterized as being composed of recompression and virgin compression. The flatter
recompression portion of the g, versus log ¢’,c curve occurs at vertical effective stresses lower
than the preconsolidation pressure, o', to which the specimen had historically been subjected.
The steeper virgin compression portion of the g, versus log ¢’yc response occurs at vertical
effective stresses greater than the maximum past pressure, ¢’,. In the case of the marsh
deposits, particularly within 10 to 15 feet of the mudline, the preconsolidation is “apparent”,
and results largely from post-deposition drained creep.

3.3.1 Compression Characteristics

The compression ratio, CR, is defined as the slope of the virgin compression portion of the g,
versus log o’y curve and can be used to predict the magnitude of consolidation settlements for
normally consolidated foundation clays. Compression ratios for the soft marsh clay and organic
clay deposit samples tested from depths less than about 10 feet below the mudline, generally
range from 0.24 to 0.40, with an average value of 0.32. Samples obtained from depths greater
than about 10 feet generally displayed lower CR values, averaging about 0.15. The compression
index, C, characterizes the slope of the void ratio, e, versus log ¢’y curve, and is equal to (1+e0)
x CR where e, is the initial specimen void ratio. Site-specific correlations between the virgin
compression parameters CR and C. and various index properties are shown in Figure B-10.

The slope of the recompression portion of the laboratory consolidation curve is used to
estimate primary consolidation settlement magnitudes for stress increments resulting in final
stress levels less than the preconsolidation pressure. Because the initial recompression
behavior in the laboratory test can be influenced by sample disturbance (sampling stress
relaxation, etc.), an unload-reload sequence is typically included to enable better assessment of
in situ recompression behavior. The recompression ratio, RR, is defined as the slope of the
recompression portion of the g, versus log o'\, curve. Recompression ratios for samples,
obtained from depths less than about 10 feet below the mudline within soft marsh deposits,
generally range from 0.02 to 0.04, with an average value of 0.03.

The continued accumulation of vertical strain with time subsequent to the end of primary
consolidation is referred to as secondary consolidation (or drained creep). This component of
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clay compression behavior is important to estimating long-term settlements (and to the overall
coastal subsidence situation). The coefficient of secondary compression, Cq, quantifies the
creep rate in terms of strain per log cycle of time after the end of primary consolidation. This
parameter is derived from the individual load increment time curves generated during the
consolidation tests. It is generally acknowledged that the ratio between the coefficient of
secondary compression and primary compression ratio (i.e., increment “CR” being the
tangential slope of the g, versus log o’ curve at a given stress level) tends to be a constant
value for a given material (Mesri and Castro, 1987). This behavior is relied upon for estimating
long-term creep settlement behavior in the numerical models designated for use by CPRA in the
engineering phase of this project. The relationship between C, and CR for samples tested to-
date is illustrated in Figure B-11 (Appendix B).

3.3.2 Preconsolidation Pressure

Any elements within the natural ground clay having a preconsolidation pressure equal to the in
situ vertical effective stress (i.e., 0’vc= 0’p) is considered to be normally consolidated. Elements
with in situ vertical effective stresses less than the maximum past pressure are considered to be
overconsolidated (the higher past stresses are most likely associated with post-deposition
drained creep and desiccation related to vegetation within the upper 10 feet at the subject
site). These two stresses define the stress history of a clay element which, in turn, strongly
influences its undrained shear strength and future compression behavior when loaded.
Determination of the maximum past pressure is, therefore, critical to the evaluation. This
determination involves estimating the vertical effective stress at which the transition from
recompression to virgin compression occurs. Since the actual &, versus log o’y curves
measured in the laboratory do not consist simply of the two linear portions as discussed above,
several techniques are conventionally used to provide an estimate of the maximum past
pressure. The Casagrande construction (Casagrande, 1936) and strain energy methods (Becker
et al., 1987) were used in our evaluation of the laboratory data.

Estimated maximum past pressure, g’p, values are included on the individual test summary
plots in Appendix C and are summarized versus depth on Figure B-12 (Appendix B). The data
indicate very slight degrees of overconsolidation (i.e., 'y > 0’y,) within the upper 10 feet below
the mudline. Samples taken from deeper than about 10 feet generally display significantly
higher preconsolidation pressure values.

3.3.3 Coefficient of Consolidation

The coefficient of consolidation, c,, is a parameter that quantifies the time-rate of consolidation
and is dependent on, among other things, the material type and stress history. Coefficients of
consolidation were computed using square-root and logarithm of time curve fitting techniques
for each load increment applied during the consolidation tests. The relationship between the
laboratory measured coefficient of consolidation (taken as the arithmetic average of the two
curve fitting techniques) and the applied effective stress is presented for each test on the
figures in Appendix C and are summarized on Figure B-13 in Appendix B.
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3.3.4 Settling Column Test

One representative composite sample was generated using samples obtained from 4 soil
borings performed within the proposed borrow area. After mixing, the composite sample was
split into three replicates (one for testing, one for archive storage, and one for CPRA use if
requested).

A laboratory settling test was performed in a 10.8-cm diameter graduated plexi-glass settling
column. The test sample was mixed with synthesized marsh water having a salinity, in terms of
total dissolved solids, of 10.5 g/l. Initial solids content of the settling test sample was 13.4
percent, with a corresponding initial total suspended solids concentration of 146 g/I. The slurry
was mixed with a hand-held stirrer to provide a homogeneous sample, and remove any
segregation of particles which occurred during placement of the slurry into the column. The
columns were covered with clear plastic wrap to prevent evaporation of the supernatant fluid
during the test period.

The settling test consisted of visually monitoring the height of the sediment-water interface
with time over a period of 14 days. The test results, in terms of interface height versus time are
included in Appendix F. The initial settling velocity (i.e., the initial slope of the settled height
versus time curve) was 0.032 cm/minute. This more rapid “zone settling” behavior, prevailed
during the first 24 hours of the test. Significant slower “compression settling” then commenced
and continued until the end of the 14-day test.

The final settled sediment height was 10 cm, with corresponding final solids content of 31
percent (total suspended solids concentration of 394 g/I).

3.3.5 Slurry Consolidation Tests

A one-dimensional incremental slurry consolidation test was performed on a sample prepared
from the dredge borrow area composite. The test was performed using specially designed and
fabricated equipment with a counterbalance pulley system (to counteract a portion of the
normal load associated with the top loading piston) that is similar to a conventional one-
dimensional consolidation device except that the equipment used allows for evaluation of the
consolidation behavior at stresses as low as 0.001 kg/cm?. For this test, the specimen is created
and then incrementally loaded within a 10.2-cm diameter by 60-cm tall settling column to
produce a specimen height at the end of settling of approximately 9 cm. After gravity settling is
substantially complete, the specimen is loaded one-dimensionally under stresses of 0.001 to 2.0
kg/cm? using a load increment ratio of 1.

The change in specimen height with time under each load was monitored and evaluated to
characterize the one-dimensional compressibility, consolidation and drained creep properties
of the sediment. Results of the slurry consolidation test are included in Appendix F.
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Confidential Information: Privileged and Confidential Work Product



Page 12

3.4  Strength Tests

The strength characteristics of the marsh deposits are important for geotechnical engineering
analyses, particular related to stability of the terrace berms and associated excavations.

3.4.1 Unconsolidated-Undrained Triaxial Compression Tests

A total of 191 unconsolidated-undrained (UU) triaxial compression tests (ASTM D2850) were
performed on specimens trimmed from selected samples. Results of these strength tests are
included on the soil boring logs in Appendix A. Individual UU test stress-strain curves are
included in Appendix D. Undrained shear strengths from the UU compression tests are plotted
versus depth in Figures B-14A, B-14B and B-14C (Appendix B). The test results indicate, as
expected, relatively low undrained shear strengths in the surficial marsh deposits with
substantially higher and more variable strengths in the deeper clays. It is noteworthy that the
transition from soft to stiff behavior at the Marsh Creation Area 3 boring locations was found to
be somewhat deeper (about 15 feet) that observed in the Marsh Creation Areas 1 & 2 and
Hydraulic Structure location borings. This observation suggests that subsoil conditions within
the Marsh Creation Area 3 site will be somewhat more challenging with regard to containment
berm stability.

3.4.2 Torvane Index Strength Tests

Hand-operated torvane (TV) index strength tests were performed in conjunction with the
sample extrusion process. These test results are considered to be index strengths in that the
absolute value of the measured undrained shear strength is generally not considered
adequately reliable for use in design. The test results, however, are useful in identifying soil
strength variability and trends with respect to depth, material type, etc. A series of laboratory
miniature vane (LV) shear strength tests were also performed on selected samples. Measured
torvane strengths, along with shear strengths measured in the UU compression tests, are
presented versus depth in Figures B-15A and B-15B (Appendix B). As can be seen, the TV and
LV index test results are generally consistent with undrained shear strengths and the UU
strengths derived from the compression tests.

3.4.3 Laboratory Vane Shear Strength Tests

Mechanical laboratory miniature vane (LV) shear strength tests were performed on selected
samples to provide additional data to guide selection of design shear strength profiles. The
tests were performed with a calibrated, spring-loaded, motor driven Wykeham Farrance Model
2350 vane shear device. The tests were conducted using a 0.75-inch high, 0.5-inch diameter
vane rotated at an approximate rate of 10 degrees per minute until the peak torque was
achieved. Undrained shear strength of the soil around the vane is calculated based on the
spring constant and vane geometry. Measured laboratory vane strengths are included on
Figures B-15A and B-15B (Appendix B).
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3.4.4 Consolidated-Undrained Shear Strength Tests

One consolidated-undrained (CK,U) direct simple shear (CKoUDSS) strength test was performed
on a selected sample. The test was performed at a vertical effective stress greater than the in-
situ preconsolidation pressure in order to determine normally consolidated undrained strength
ratio, su/ o’v.. This test was used, along with the UU, TV, and LV strength data discussed above,
to select final undrained shear strength profiles for use in design stability analyses, and to
develop shear modulus values for use in undrained settlement calculations.

Undrained shear strength profiles are estimated in accordance with SHANSEP according to the
following normalized undrained shear strength, s, / ¢y, equation:

su/0’v=C-OCR™

Where: OCR = overconsolidation ratio = 0’ym / 0y
C=s,/ o', for OCR = 1.0 (i.e., normally consolidated)
m = experimentally determined exponent coefficient

Results of the CKoUDSS tests indicated SHANSEP strength parameters C=0.26. This value is
higher than normally expected for inorganic highly plastic clays (where C=0.24 more typical).
An undrained shear strength profile computed according to the SHANSEP methodology and
using somewhat more conservative parameters C=0.24 and m=0.70 is plotted alongside the
current UU and TV strength test data on Figure B-17. As can be seen, the computed strength
profile based on normalized clay behavior is consistent with the lower bound of the measured
data. Considering the observed variability in measured shear strength data above the lower
bound strength envelope, a somewhat higher design shear strength profile was developed for
use in stability analysis.
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APPENDIX A. BORING LOGS AND PROFILES

This Appendix contains the following:

Figure A-1 — Boring Location Plan

Description of Terms & Symbols Used on Soil Boring Logs
Soil Boring Logs

Soil Boring Profiles

13-80-3705

Cole’s Bayou Marsh Restoration Project {TV-63)}

Final Report of Field and Laboratory Data Collection

Y Confidential Information: Privileged and Confidential Work Product



MARSH CREATION AREA 1
B-26, 4 _—
)] o
GAUGE" 1 —03
B=25- 8202

MARSH CREATION AREA 2

Mar 24, 2014 - 3:33pm

BORROW AREA

GAUGE 2

VICINITY MAP
NOT TO SCALE

REFERENCE:
SITE IMAGE BY GOOGLE.

Google earth

COLE'S BAYOU MARSH CREATION

AND HYDROLOGIC RESTORATION
VERMILION PARISH, LOUISIANA

for

COASTAL PROTECTION &

RESTORATION AUTHORITY
BATON ROUGE, LOUISIANA

B g AAl
ﬁ Ardaman & Associates, Inc.

Baton Rouge. LA  Jefferson, LA
Project Engineer: | Drawn by: Checked by:
Cobeniialinforiiat R. ROUSSET RJB RER
onhdential information. File No.: Date: Figure No.:
Pnvileged & Confidential . )
Work Product 13-80-3705 [12-17-13| A-1

REFERENCE: NOTE: ULLE
PLAN BY GOOGLE. BORING LOCATIONS ARE APPROXIMATE. BORING PLAN

P:\2013\ 13-80-3705 Cole's Bayou\AutoCAD\ 13~80-3705 Boring Plan.dwg




DESCRIPTION OF TERMS AND SYMBOLS
USED ON SOIL BORING LOG

FIELD DATA LABORATORY DATA
. Atterberg Limits Y
] Depth @ Field Compressive] Water [Dry Unit &
s EE al Test Strength  |Content| Weight Other | =
§Sg| (et e Resuts | (sh | (%) [(pch | LL | PL | PI 2 DESCRIPTION
Description |
Classifications are based on visual observations
b{ field & lab representatives as well as results
L g5 of laboratory data (when available).
Laboratory Data
Compressive Strength |
L 10 4 Ground Water Levels \Saltue b_aszdbon peak fcon&pressive st.rengt;th.t
etermined by unconfined compression tes
-E Long-Term Depth ] unless otherwise noted.
Depth to water after boring is completed
THRYE oted)- Dry Unit Weight |
\' 4 Short-Term Depth | As determined by method similar to
- Depth to water after initial wat tered ASTM D-2937.
L 15 epth to water after initial water encountere
prior to proceeding with boring (time noted).
AV E tered | Water Content |
y nifialy Encoun’e As determined by pertinent portions of ASTM
s Depth where free water was initially encountered D-2216.
during augering. S
9 arge™s Atterberg Limits |
L 4 - - T Liauid Limi
L Sampling/Field Data S el
3.5(P) | Undisturbed | Pl Plasticity Index o
3" dia. Tub ' (= Liquid Limit - Plastic Limit)
ia. Tube sample
Other I
Pocket Penetrometer (P) ] Results of other tests such as consolidation,
25 7 Penetration resistance (tons/sq. ft.). ?;mzagrlgtgyr,a%r"am AU L L L)
Torvane (T) I
Shearing resistance (tons/sq. ft.) @ Soil Type
N/ 13 bif Split Spoon l Graphical representation of soil type.
>< - In accordance with USCS Symbols.
L 30 (3-7-6) | Std. penetration test
Std. Penetration I
No. of blows per foot (blows per each six
inch increments).
| 35 _Z Auger |
7 Disturbed (auger) collected in accordance with
ASTM D-1452.
No Recovery
Sampling attempted but no sample retrieved.
40
Ground Water Level Data Boring Advancement Method Notes

Form | VITFRIRS

Boring Abandonment Method

Conﬁdential information:
Pnvileged & Confidential
Work Product

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-01 File: 13-80-3705
(TV-63)

Vermillion Parish, LA Y Date: 10714113
MAldailil Logged by: J. Garner
& Associates, Inc. Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000

AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated

FIELD DATA LABORATORY DATA S oD Ity 20
& o Long. 92° 13' 37.2
2c Atterberg Limits L. 3 s
Ground | Depth Field § 2< | water Dry Unit o '% % Other : Surface Elevation: 1_(ft., NAVD)
Water | (feet) Test g-g 2 |content Weight 588 = 2 .
! Results | 3% | 9 | ®en [ LL| PL  PIpag Description
B t(l‘:% 77 56 | 87 | 22|65 |98 [ORG, /i Very soft gray CLAY (CH) w/ organics
1 73 | 38 /.
0.09 | co6 | 10 [465(134|331 ORG,FA2] Very soft dark brown ORGANIC CLAY (OH)
t=2.0 2N
333 15 A
t(122‘2) 63 63 Very soft gray CLAY (CH) w/ trace organics
0 1'8 72 | 50
t=.3 0 84 53 | 90| 23 | 67 | 98 [ORG,
1120 | 37 A
33% 37 87 147|171 30 ORG, Soft gray SILTY CLAY (CL) w/ organics
0 7’4 34 | 65
t='5 0 33 920
137 2| P Stiff gray and tan CLAY (CH)
t=.6 0 28 97 |67 |17 | 40
| 25 | 86
natl 24 | 102
] 1‘7 26 | 96
t=.7 0 28 97 | 54|17 | 37
wat| 26 | 97
| 23
Stiff gray and tan SILTY CLAY (CL)
it 24 | 101 | 47|13 |34 | 97 [GsH
" 28 | 100
e
t=2&30 22 | 103 | 55 | 15 [ 40 17/ Very stiff gray and tan CLAY (CH)
e\ Ve er | | | A
Boring completed at 30 ft.
— 35 —
5
aof
£ 40
§ Ground Water Level Data Boring Advancement Method Notes
by 4" Nom. Dia. Short Flight Auger: t: Unconsolidated, Undrained Triaxial Compression Test
9 0to 20 ft. Lateral Pressure = psi
8 4" Dia. Rotary Wash: GSH: Hydrometer Particle Size Analysis
by 20to 30 ft. ORG,=66.9%
§ Y GW@ Ground Surface ORG,=47.2%
i ORG;=14.5%
5 | Boring Abandonment Method | ORG,=22.6%
g Borehole grouted upon completion *Boring Elevations are approximate
9 Con'ﬁdential Information:
gl an,l?/%i?u&qcnodnlﬁl !d!ential Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-02 File: 13-80-3705

(TV-63) )
Vermillion Parish, LA Date: 10715113
Logged by: J. Garner
& Associates, Inc. Driller: D. Anthony
Sheet 1 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000

AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated

LCocation: Lat. 29° 44" 18.3"
FIELD DATA LABORATORY DATA ocatf LGg' 92° 13" 31.4"

3 . Atterberg Limits | o 3 .
Field g g,g Water |Dry Unit s £3 o Surface Elevation: 0 (ft., NAVD)
Test ggv Content| Weight | e 588 .,
Results | g® | (% | (ech Plpag Description
00(F) |15 525 | 11 |ees|s22(s73|  ors, Brown ORGANIC CLAY (OH)
1597 | 9
00() | 224|163 | 32
678 | 9
0.0 (P) t(-)'-g% 76 57 |86i25| 61|94 Very soft gray CLAY (CH) w/ organics
0.18 132 | 37
10(P) |i=30| 45 | 77
1.5 (P) &-2% 37 | 85 |47 16| 31 Soft gray SILTY CLAY (CL)
1 35 | 87
2.0 (P) t"_-so% 30 | 95 | 61|17 | 44| 99 Medium to stiff gray and tan CLAY (CH)
27 | 92
20P) |A38| 27 | 99 |56 18|38
185 26 | 90
35(P) |60l 27 | 96
0.80 22 84
3.0P) t='6.0 27 98 | 56|17 | 39
250 24 | 100
20(P) |igo| 21 | 108
29 95

:ls.o (P) [o27| 32 | 92 55|17 |38
L 25 26 93

Very stiff gray and tan SILTY CLAY (CL) w/ sand

d: 3.0P)
30 22 103

:[3.0 P 230 22 | 99 |37 19|18 |83 |GsH
35 25 92

A O O ey sett o

Stiff gray and tan CLAY (CH)

I 2.0(P) 100 |GSH
40 33 | 91

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 324114

Continued Next Page
Ground Water Level Data Boring Advancement Method Notes entl
-| 4" Nom. Dia. Short Flight Auger: t: Unconsolidated, Undrained Triaxial Compression Test
= 0to 20 ft. Lateral Pressure = psi
4" Dia. Rotary Wash: ORG,=75.7%
20 to 80 ft. *Boring Elevations are approximate
S_[ GW @ Ground Surface GSH: Hydrometer Particle Size Analysis
Boring Abandonment Method
an_ﬁdenh’al Information; Borehole grouted upon completion
Privileged & Confidential
Work-Product

Strata Boundaries May Not Be Exact




26 | 100

Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-02 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA Date: 10115113
Logged by: J. Garner
Driller: D. Anthony
Sheet 2 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA Location: Lat. 29°44'18.3" |
& - 9 ong. 92° 13' 31.4
" 2 Atterberg Limits | o >| >
® S o .
Ground Dfeptth i Field §§§ cWater [‘)Izylu;:it §§§ Other % Surface Elevation: 0 (ft., NAVD)
Wat £ [content t 5
ool Rt R::Sfts §c‘3 | (pen | LL] PL| PI | a8 a Description
Stiff gray and tan CLAY (CH)
Z
30 |87 42 | 78 |83 |26 |57 Stiff gray and tan CLAY (CH)
45 | 48 | 77
7.
i Soft gray and tan SANDY CLAY (CL)
:l 0.5(P) 65 |GSH |
50 38 81 ‘
V‘ Stiff gray and tan CLAY (CH)
:[ 2.5 (P) /
55 /i
_’ /] Medium to stiff brown and gray SILTY CLAY (CL)
i 0.60 7
q 2.0(P) t=24.0 32 93 |46 |17 | 29 "
60 29 92 5%
Y
/A
e
65 ‘,"'f:
Yy ,:
%%
495!
1995
A
:[ 1.0 (P) 7
- 70 7
50
%5
1.20 050
0.5(P) t=20.0 27 | 99 | 31|20 |11 |94 |GSH}
[ s Y 30 92 ’”A -w/ trace sand, 73 to 80 ft.
Y AN
7,
1.04 7
| 0.5(P) t=32.0 27 | 99 [31|18[13 |89 4

80

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/28/14

Ground Water Level Data

Y GW @ Ground Surface

Confidential Information:
Privileged & Confidential
Work Product

Boring Advancement Method

_N_I_Bnﬂngmmple.te.d.af 80 f
otes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.

4" Dia. Rotary Wash:

20 to 80 ft.

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
GSH: Hydrometer Particle Size Analysis

Boring Abandonment Method
Borehole grouted upon completion

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-03 File: 13-80-3705
v e3) Date: 1017113
ermillion Parish, LA
Logged by: J. Garner
& Associates, Inc Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 44'22.1"
FIELD DATA _ LABORATORY DATA o Long. 92° 13 23.1"
2e Atterberg Limits | o 3 2 Surface Elevation: 2 (.. NAVD
Field §S’¢ Water |Dry Unit 3‘55 Other| = MGiScolE Svation s )
Test ﬂ-gé Content| Weight S §° € o .
Results | §% | 0 | (pen | LL | PLI Plpag @ Description
0.0 (P) Very soft dark brown ORGANIC CLAY (OH)
547 9 A
0.0(P) 381 94 |287 (100 |ORG,[=
528 11 ;\}u
0.0 (P) &;% 97 47 1104| 24 | 80 | 96 ORGz/ Very soft gray CLAY (CH) w/ organics
0.17 109 | 41 /
0.5(P) t=.3.0 84 52 /
0.15 328 | 19 /
1.0 (P) t='4. 0 55 69 | 71|18 | 63 /
40 74 A
1.5 (P) &575(,) 31 93 7 Medium to stiff gray and tan CLAY (CH)
1.39 31 87 /
2.0 (P) t=.6.0 26 | 101 | 65| 13 | 42 /
1.80 26 96 /
1.5 (P) t=.6.0 25 | 102 /
1.57 28 87 /
20 |27 26 | 90 /
1.32 26 94 /
25() |4g0| 26 | 99 |53 (13|40 /
26 | 99 %
— o /
|25 29 | 94 %
:[2.5 P |inol 27 | 96 |67 |15 |52 %
3o | ——_l2zloea [ | _| _[__ - _ ]
Boring completed at 30 ft.
L 35 —
40

Ground Water Level Data

Y GW @ Ground Surface

Confidential information;
Privileged & Confidential
Work Product

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

0 to 20 ft.
20to 30 ft.

4" Dia. Rotary Wash:

Boring Advancement Method

Notes

4" Nom. Dia. Short Flight Auger:

Boring Abandonment Method

Borehole grouted upon completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi

ORG,=64.4%

ORG,=36.6%

*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-04 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA — U2

' , i | | Logged by: J. Garner

' & Associates, Inc. Driller: D. Anthony

Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA Lo e

Long. 92° 13’ 54.3"

.g 5 Atterberg Limits B mg s I . ft D
g ?};T e oo 3'56 o urface Elevation: 2 (ft., NAVD)
4 2 £ |Content| Weight 88
§ a (%) (pch) LL PL Pl ba g Description
0.11 | sos 7 |eas|199|446 ORG, Very soft brown ORGANIC CLAY (OH)
553 375(120|255| 99
237 | 18 99
0.12 75
' 75 51 Soft to medium gray and tan CLAY (CH) w/
0471 32 | 92 |50 [ 15|35 organics
t=2.0
1.32 32 82
t=a.0| 27 | 97
36 79

31 93 |61 |13 | 48

2.0 (P)

—25 1.64

-35 -

131188 § 1 __ JEPON I I

31 86
24 | 103
28 97 | 58117 | 41
31 85
25 | 101

28 | 96 (66 | 20 | 46
30 | 97

26 | 97 79 (GSH

27 | 97
26 96

28 96 [ 65|15 | 50

Stiff to very stiff gray and tan CLAY (CH)

-w/ sand, 23 to 25 ft.

e Ee s Toee

Boring completed at 30 ft.

40

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

Ground Water Level Data

Boring Advancement Method

¥ GW@ Ground Surface

Confidential Information:
Privileged & Confidential
Work Product

Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.

4" Dia. Rotary Wash:

20 to 30 ft.

Boring Abandonment Method
Borehole grouted upon completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi

ORG,=74.3%

GSH: Hydrometer Particle Size Analysis

*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




ARD LOGO1 01R 13-80-370:

Y GW@ Ground Surface

Confidential information:
Privileged & Confidential

Work Product

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.
4" Dia. Rotary Wash:
20 to 60 ft.

Boring Abandonment Method
Borehole grouted upon completion|

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi

GSH: Hydrometer Particle Size Analysis

ORG,=30.2%

ORG,=45.2%

*Boring Elevations are approximate

Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-05 File: 13-80-3705
S Date: 101013
Vermillion Parish, LA ] :
. Logged by: J. Garner
-5, INC. Driller: D. Anthony
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA | R R
5 } :
9 z e Atterberg Limits | o Y 13 )
Ground | Depth 5 Field § gg Water |Dry Unit §'§% Other : Surface Elevation: 1_(ft. NAVD)
water | (feet) |E[  Test &5 < | Content| Weight o 5§49 S _—
_jt' | Results | g® | @ [ (pch o g Description
- 0.0 (P) 35 ] Very soft gray ORGANIC CLAY (OH)
319 | 18
ao@ |94 a9 | 50 A
=e 95 39 7 Very soft dark gray CLAY (CH) w/ organics
0.12
-5l 00 |30 8t s 25 /g
10P) [914] 247 29 99 ORG,5] Very soft dark gray ORGANIC CLAY (OH) w/
t=3.0 2 roots
0.14 134 | 34 oy
0.5 (P) t=4.0] 170 | 29 58 ORG, 2
M b AN
L 40 A
0.70 o
1.5 (P) t=5.0| 32 | 90 E%
1.03 A
1.5 (P) t=6.0| 26 | 99 Y
093 | 9 | B9 Medium to stiff gray CLAY (CH)
15 20(P) t=-6.0 ;g 9: 15
9
1.12
2.5 (P) t=7.0| 26 | 100 14
0.54 25 | 98
4.0 (P) t=g.0| 28 94
20 32 88
I 3.0(P) 16 GSH Medium gray and tan SILTY CLAY (CL) w/ sand
25 25 | 101 /
%,
I 1.0 (P) tg%go 42 | 79 19 Soft gray and tan CLAY (CH)
L 30 a1 78
1.5 (P) t:iigo 2 | 99 15 GSH Stiff gray and tan SILTY CLAY (CL) w/ trace sand
35 | 28 | 95
5 i’
=
al 20(P) /
P s
3 g0 - Continued Next Page
9 Ground Water Level Data Boring Advancement Method Notes
o
O

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-05 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA ) S 10710113
) i (¢ B[ Logged by: J. Garner
& Associates, Inc. Driller: D. Anthony
Sheet 2 of 2
CPRA Baton Rouge Geolechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 43' 59.5"
FIELD DATA _ LABORATORY DATA 2 Long. 92° 13" 44.1"
" Zs Atterberg Limits |u o 9 = )
Ground | Depth i Field § g’g cWater ?Isz:it §§£ Other % Surface Elevation: 1_(ft., NAVD)
2 § £ |Content| Weight 589
o | (8 RZ:S.‘ts §5 | on | LL| PL| P12 85 2 Description
o3 [ 91 ?’// Stiff gray and tan SILTY CLAY (CL) w/ trace sand
7
2.5 (P) 44 ? Soft gray CLAY (CH)
-45 %
. R 50 | 16 | 43 | 00 GSH¢
50 44 78 %
20(P) |yomo| 62 | 64 |88 |21 67 /
55 58 | 66 %
1.5 (P) %
_.60 _____ —_—— | —_—— g — === / _______________________
Boring completed at 60 ft.
- 65 -]
| 70 —
— 75 -
80

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Ground Water Level Data

Boring Advancement Method

Y GW@ Ground Surface

Confidential Information:
Privileged & Confidentia!
Work Product

20

Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.
4" Dia. Rotary Wash:

to 60 ft.

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
GSH: Hydrometer Particle Size Analysis

Boring Abandonment Method

Borehole grouted upon completion

Strata Boundaries May Not Be Exact




((_:R;e;)Bayou Marsh Restoration LOG OF SOIL BORING B-06 File: 13-80-3705
Vermillion Parish, LA P e 10/8/13
N ICAR | Logged by: J. Garner
& Associates, Inc Driller: D. Anthony
Sheet 1 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 43' 58"
FIELD DATA _ LABORATORY DATA o Long. 92° 13" 34.9"
= Atterberg Limits |+ 3 > N
Ground |Deptn (B} Fleld | £ Bg | wator Jory unt 859 other| 5 |oace Flevation: 0 (. NAVD)
Wat t! Q. 5 < |Content| Weight T 89 . e
ﬁ - Rlsetslltts §5’ ) | peh | LL| PL| P B g 2 Description
e 0.0 () t(;?% 153 | 33 [135] 29 [106 ORG, §$ Very soft gray ORGANIC CLAY (OH)
0.04 | 193 o
0.0(P) t='2 0 163 | 32 |126] 27 | 99 | 97 |GSH
0 2’4 142 | 35 A
0.0 (P) t=20| 63 | 62 or
115 | 41 N
0.0 (P) t‘lg% 70 60 (83|19 | 64|99 |GSH ? Soft gray CLAY (CH) w/ organics
1 72 | s3 /
noE) | 2221 212 | 24 .Z
ad ETTY I A2 Very soft gray ORGANIC CLAY (OH)
1.0 (P) t254% 34 89 |44 ] 15| 29 % Soft gray SILTY CLAY (CL) w/ organics
15@) (988 34 | o1 //
t=6.0 /
36 | 83 7
2.0 (P) t0_-67% 33 | 91 | 61|15/ 46 ? Medium to stiff gray and tan CLAY (CH)
7| 28 | o3 /
1.81 /
2.0(P) =7.0 :g 19073 %
150 |39 25 | 100 | 51 |12 39 %
L 20 T 27 | 91 %
4_1 10 [ 250 26 | 97 58|19 39|97 |csH ? Very stiff gray and tan CLAY (CH)
25 132 | 91 %
%
35(P) t=-(')18220 43 78 | 87125 | 62 |100|GSH Soft to medium gray and tan CLAY (CH)
30 46 78
:[ 20 (P)
35 31 81
| 5
0.44
35(P) t=16.0 43 | 80 (62|18 |44 //
40 =

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Ground Water Level Data

Y GW @ Ground Surface

Confidential Information;
Privileged & Confidential

Work Product

20 to

60 ft.

Boring Advancement Method

Continued Next Page
Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.
4" Dia. Rotary Wash:

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi

GSH: Hydrometer Particle Size Analysis

ORG,=11.4%

*Boring Elevations are approximate

Boring Abandonment Method
Borehole grouted upon completion

Strata Boundaries May Not Be Exact




ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

Work Product

Y GW@ Ground Surface

Confidential Information:
Privileged & Confidential

0to 20 ft.
4" Dia. Rotary Wash:
20 to 60 ft.

Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-06 File: 13-80-3705
(TV-63) Date: 10/8/13
Vermillion Parish, LA )
Logged by: J. Garner
& Associates, Inc. Driller: D. Anthony
Sheet 2 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated f
Location: Lat. 29° 43’ 58"
FIELD DATA _ LABORATORY DATA o Long. 92° 13* 34.9"
g 25 Atterberg Limits 2 cn% S Surf Elevation: . NAV
Ground Dfepth E Field gg’g Water %wauﬂlt o § | Other = urface Elevation: 0_(f., NAVD)
W. £ |Content t tug
Lovel | "2 |8  prest 58 o0 | een | LL| PL| P » Description
ol | &4 7 Soft to medium gray and tan CLAY (CH)
0.85 %
20(P) t=18.0 57 66 | 76 | 20 | 56 /
45 36 79 %
00(P) [ 210131 | 92 |32 |21 | 11 | 97 |GSH//] Stiffto very stiff gray SILTY CLAY (OL)
t=20.0
- 1 26 34 88 |48 117 | 31 /
t=20.0] 5 | 70 %
7
0.0 (P) 7 Medium brown and gray SILTY CLAY (CL)
_ 55— 31 89 %
;A
00 [9881 31 | o5 | 34|15 |19 | 99 |asHIA
t=24.0 W
_60 _____ —_——— e e | — e — e - = == 4// _______________________
Boring completed at 60 ft.
|- 65 -
— 70 -
— 75 -
80
Ground Water Level Data Boring Advancement Method Notes
4" Nom. Dia. Short Flight Auger: t: Unconsolidated, Undrained Triaxial Compression Test

Lateral Pressure = psi
GSH: Hydrometer Particle Size Analysis

Boring Abandonment Method

Borehole grouted upon completion|

Strata Boundaries May Not Be Exact




Cole’s Bayou Marsh Restoration LOG OF SOIL BORING B-07 File: 13-80-3705
(TV-83) .

Vermillion Parish, LA . , Date: 10/11/13
) | cll | Logged by: J. Garner
& Associates, Inc. Driller:  D. Anthony
CPRA Sheet 1 of 2

Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated

FIELD DATA LABORATORY DATA Location: “Lat. 207 43'57.1"
& o Long. 92° 13' 35.5"
2s Atterberg Limits |.. 3 g )
Field 8 %‘5 chter Ory Ug“ 3'5«73 S % Surface Elevation: 1 (ft., NAVD)
agc tent| Weight G588
e H 3 |0 | e |LL|PL| PIEES 2 Description
0.0 (P) &12% 88 50 ?/ Very soft to soft gray CLAY (CH) w/ organics
0.10 94 43 /
0.0 (P) t=.2.0 77 56 (76| 20 | 56 /
0.16 100 | 47 /
0.0 (P) t=:2.0 88 50 /
0.19 87 46 /
00() | 2391141 | 35 %
100 (22 68 | 61 |81]19]62 ORG,/
oae| 23| 68 /
10(P) |i50| 36 | 87 /
1.90 35 77 /
1.5(P) |iZg0| 25 | 101 /
ose| 31 | 38 /
20(P) t=.6.0 26 99 | 63 (15| 48 /
33 83
2.0 (P) 3:?,% 22 | 106 / Stiff gray and tan CLAY (CH)
1.30 23 | 109 /
3.0(P) t='8.0 24 {103 | 65| 15| 40 /
25 | 106 %
:] 35() |a32) 34 | 88 %
- 34 | 88 %
q 25() | 23| 27 | 97 | 52|16 | 36 /
30 33 89 /
3.5(P) %
- 35 31 88 A
g Medium gray and tan SANDY CLAY (CL)
% 27
8 v
5 :‘i 25() |20 20 | 96 |46 |15 |31 |66
& 40 ~Conti
3 nued Next Page
§ Ground Water Level Data Boring Advancement Method Notes an
= 4" Nom. Dia. Short Flight Auger: t: Unconsolidated, Undrained Triaxial Compression Test
5 0 to 20 ft. Lateral Pressure = psi
g 4" Dia. Rotary Wash: ORG,=28.6%
pre 20 to 60 ft. *Boring Elevations are approximate
§ Y GW@ Ground Surface
4
s Boring Abandonment Method
2 Confidential Inf :
§ Pn'vilegedli gozgzgﬁggi Borehole grouted upon completion
a Work Product
o Strata Boundaries May Not Be Exact




ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Y GW@ Ground Surface

Confidential Information:
Privileged & Confidential
Work Product

Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-07 File: 13-80-3705
(TV-63) Date: 101113
Vermillion Parish, LA ) :
Logged by: J. Garner
Driller: D. Anthony
Sheet 2 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 43' 57.1"
FIELD DATA _ LABORATORY DATA ® Long. 92° 13' 35.5"
9 2 Atterberg Limits |.: g 3 S s )
Graund | Depth G Field §§§ Water |Dry Uit 8% @ Other = urface Elevation: 1 (ft., NAVD)
Wi < | content| Weight L 0o
lover |18 poest 55 e | wen | LL | PLI pI PSS @ Description
26 | 94 Medium gray and tan SANDY CLAY (CL)
%/ Medium gray and tan SILTY CLAY (CL)
10 (P) %
_45 59 65 7
%
0.83 %
:[ 15() |i=p00 31 | 94 [32]23| 9 |95 |GsH /
50— 29 86 %
1.5 (P) / Medium gray and tan CLAY (CH) w/ organics
55 32 95 %
0.86 %
1.5(P) =24.0 32 93 | 59| 15| 44 | 99 |[ORG,
oM ____|___l28 8 | | [ [ _ _|GSH 7/
Boring completed at 60 ft.
| — 65 -]
- 70 -
- 75 —
80
Ground Water Level Data Boring Advancement Method Notes
4" Nom. Dia. Short Flight Auger: ORG,=31.7%
0 to 20 ft.
4" Dia. Rotary Wash:
20 to 60 ft.

Boring Abandonment Method

Borehole grouted upon completion|

Strata Boundaries May Not Be Exact




q 0.75 (P)
25

27 | 95

:[ 30() |57 43 | 79

L 30 39 80
23

:‘._:rc:lleéz)Bayou Marsh Restoration LOG OF SOIL BORING B-08 File: 13-80-3705
Vermillion Parish, LA ‘. pee UL
4 ' Logged by: R. Brunet
& Associates, I Driller: D. Anthony
Sheet 1 of 2
CPRA Baton Rouge Geotechnical Laboralory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA S
© a :
N g Atterberg Limits | o % > .
Ground | Depth B Field 8 2¢ | water |Dry Unit §'§ 0% : Surface Elevation: 2 (ft., NAVD)
Water | (feet) 5 Test ggé CO(n/tt)znt Welgfl)'at | el pr g ﬁg Other 3 Description
ﬁl ) Results 8 » %, (pc o o g
i 0.0 (P) 347| 99 |248| 97 ORG,% Very soft dark brown ORGANIC CLAY (OH)
177 | 22 ,%
00 [2291 61 | 64 |65/ 16|40 7 Very soft gray CLAY (CH)
. 1'9 54 | 62 /
ol 00P o) 2| @ /
00() | 23%| 98 | 48 |104| 24 | 80 | 98 ORGZ/
1147 | 40 /.
1.0 (P) tg-f"(’) 33 | 90 Medium to stiff gray and tan CLAY (CH)
L 10 0 7'7 34 | 78
0.5 (P) t=.5 0 29 96 (5214 | 38
] 2‘0 27 | 93
2.0(P) t=.6.0 26 | 100
e 28 | 97
15l 20P) |0 g: 19032
150 1571 25 | 101
t=7.0 e
20P) |L3%| 26 | 99 |52 (15|37 |97
L 20 | 27 | 97

q 1.25 (P)
35

4.25 (P)

2.01

t=16.0
40

28 94 | 51 (16| 35

Stiff to very stiff gray and tan CLAY (CH)

Ground Water Level Data

Boring Advancement Method

Y GW@ Ground Surface

Confidential iInformation:
Privileged & Confidentiat
Work Product

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

Continued Next Page
Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.

4" Dia. Rotary Wash:

20 to 80 ft.

Boring Abandonment Method
Borehole grouted upon completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi

ORG,=73.4%

ORG,=6.7%

*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-08 File: 13-80-3705
(V63 Date: 10/22/13
ermillion Parish, LA —r
y - Al Logged by: R. Brunet
& Associates, Inc. Driller: D. Anthony
Sheet 2 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory, LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA Location: Lat. 29743 b4.1"
S - 9 ong.
8 85 Atterberg Limits 1.2 23 & | Surface Elevation: 2 (ft., NAVD)
Ground Depth E Field gg‘j cWa:er WIU:? gga Other| = 3 o
W fi = t = 0o
Lo | "o & ngjfts §<‘3 @ | wen | LL| PL| Pt Eeg i Description
3490 V/ Stiff to very stiff gray and tan CLAY (CH)
1.54 %
15(P) |=1a0 34 | 87 61|17 |44 /
[ 45- %
:[ 1.0 (P) %
—50 %
0.75 (P) %
i 39 | 74 7/
55 i’% Stiff brown and gray SILTY CLAY (CL)
10 | 1301 28 | 96 |31|17| 14|97 |GsH %
: t=24.0 /
60 30 | 91 %
0.0 (P) %
- 65 %
100 | 237 30 | 92 |45 |16 |20 %
L 70 "l 30 | 94 /%
1.0 (P) %
—75 29 91 %
0.25 (P) %
" 7
_N_{_Bnnng.nnmpjete.d.af 801
Ground Water Level Data Boring Advancement Method otes

Y GW@ Ground Surface

Confidential Information:
Privileged & Confidential

Work Product

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.

4" Dia. Rotary Wash:

20 to 80 ft.

Boring Abandonment Method
Borehole grouted upon completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
GSH: Hydrometer Particle Size Analysis

Strata Boundaries May Not Be Exact




((_:I%Ies'g)Bayou Marsh Restoration LOG OF SOIL BORING B-09 File: 13-80-3705
Vermillion Parish, LA o —— U
N R Logged by: D. Wyble
# & Associates, Inc. Driller: D. Anthony
Sheet 1 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 43' 55.1"
FIELD DATA _ LABORATORY DATA o Long. 92° 12° 39.4"
9 2c Atterberg Limits |+ &, 3 E‘. | AT
Ground | Depth |8 Field 8 2| water [ory unit S’EG Other| = Stntacoliovaton NIR(EINATD)
Water | (feet) 5 Test gg 8 | content Weight L | pL ] § b1 ‘,o,
e “ Results | g® [ & | (pch Pl pag Description
- 0.0 (P) &;% 127 | 38 |120| 34 | 86 ORG, % Very soft brown ORGANIC CLAY (OH)
118 42 AN
0.0 (P) ? Very soft gray and tan CLAY (CH)
s Woo@ [ 219 64 | 62 [73|18 |55 %
0.0 (P) /
/6 35
0.15
0.0 (P) t=4.0 186 | 29 |403/118|285 % Very soft gray ORGANIC CLAY (OH)
10 318 18 }J.U.U
0.75 (P) % Stiff gray and tan SILTY CLAY (CL)
27 | 96 /
10) |38 25 | 100 | 49 | 12| 37 /
60| o4 | 88 /
15 20(P) \ o8 %
2
225() |33 | 21 | 106 |42 |12 | 30 %
1 21 | 100 /
3.0 (P) %
%0 19 | 110 %
7
7
075() [ 1:08] 24 [ 101 |52 1330 '/ Stiff gray and tan CLAY (CH)
wre 24 93 %
[ =e %
| iz 86
30 f Very stiff gray and tan SILTY CLAY (CL) w/ trace
% sand
:] 175() [, 222 22 | 103 | 36| 16 | 20 | 86 [GSH %
L35 22 99 %
%%
%
I 1.0 (P) t=2:|%?0 2% | 95 | 50|17/ 33 '// Stiff to very stiff gray CLAY (CH)
40 .

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Ground Water Level Data

Boring Advancement Method

Y GW@ Ground Surface

Confidential Information:
Privileged & Confidential
Work Product

Continued Next Page
Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.

4" Dia. Rotary Wash:

20 to 30 ft.

Boring Abandonment Method
Borehole grouted upon completion|

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi

GSH: Hydrometer Particle Size Analysis

ORG,=15.4%

*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-09 File: 13-80-3705
(TV-63) i

Vermillion Parish, LA , - Date: 101313
2 @ | il Logged by: D. Wyble
. Driller: D. Anthony
Sheet 2 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000

AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Location: Lat. 29°43'55.1"
FIELD DATA _ LABORATORY DATA o Long. 92° 12 49.4"
2 2 5 Atterberg Limits B mg S S NAVI
Ground | Depth |4 Field 8 g’g Water [Dry Unit 2 G @ Other| = Soglacelt Svation MEINAVD)
water | (feet) |El  Test & § < [Content| Weight LL 542 3 -
Level @ Results | §% | O | (ch PL| Plpag Description
[ i | 9e ? Stiff to very stiff gray CLAY (CH)
__I 2.25 (P) %
45 - 27 93 %
:[ 05(F) | ool 38 | 84 |65 |19 |46 %
|50 "1 35 | 81 %
1.5 (P) %
—55 %
200) |21 28 | 97 |69 | 25| 44 /
t=24.0 /
eo- M _ | ——Zl2alga | | _| | _ - ___
Boring completed at 30 ft.
- 65 —
- 70 -
- 75 -
|
80
Ground Water Level Data Boring Advancement Method Notes
4" Nom. Dia. Short Flight Auger: t: Unconsolidated, Undrained Triaxial Compression Test
0to 20 ft. Lateral Pressure = psi
4" Dia. Rotary Wash:
20 to 30 ft.

Y GW @ Ground Surface

. . Boring Abandonment Method
Confidential information:; Borehol ted leti
Privileged & Confidential tatist it Il s B L G

Work Product

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-10 File: 13-80-3705
fv-a3) . . Date: 101413
ermillion Parish, LA 1 g \
MillJdailiiall Logged by: D. Wyble
% Associates, Inc. Driller: D. Anthony
Sheet 1 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA Location: Lat. 29°43 46.47
5 o Long. 92° 13' 0.5"
g s Atterberg Limits = mg S .
Field £ 22| water [ory unit 5 £2 = Surface Elevation: 1 (ft., NAVD)
Test & 22 content| Weight w | e 542 8 "
Results | @ | 9 [ (pch Plpag Description
0.0 (P) t0=:|‘f(’) 91 49 (95|24 | 71 ORG, '7 Very soft gray CLAY (CH) w/ trace organics
86 48 /
0.0 (P) /
0.20 78 47 /
00() |imp0| 70 | 59 84|21 63 /
84 45 /
0.0 (P) /
0.14 99 48 /
00(P) |1ma0| 80 | 54 | 77|20 |57 ORG,
74 55
0.0 (P) 170 ORG, /
155 3 /
0.5 (P) t&gz 29 | 95 | 51|15 36 / Medium to stiff gray and tan CLAY (CH)
31 89 /
1.25 (P) %
2.0 (P) %
1.40 25 94 /
20 |140] 24 | 102 53|16 |37 /
25 92 %
q 025() |, 1831 25 | 100 %
- 25 %
:‘l 225() | 330 41 | 81 |93 |27 |66 |98 %
30 46 75 %
,4,
I 2.25 (P) t=2‘ii?0 24 | 101 | 48| 15| 33 | 85 |GsH % Very stiff gray and tan SILTY CLAY (CL) w/ sand
|35 23 | 103 %
A
]
7
7%
2.0 (P) 24 51114 | 37| 30 f Loose tan CLAYEY SAND (SC)
I—-40

Continued Next Page
Notes

Ground Water Level Data

Boring Advancement Method

Y GW@ Ground Surface

Confidential Information:
Pnvileged & Confidential
Work Product

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

4" Nom. Dia. Short Flight Auger:

t: Unconsolidated, Undrained Triaxial Compression Test

0 to 20 ft. Lateral Pressure = psi
4" Dia. Rotary Wash: ORG,=4.9%
20 to 60 ft. ORG,=4.6%
ORG,=24.6%
GSH: Hydrometer Particle Size Analysis
Boring Abandonment Method *Boring Elevations are approximate

Borehole grouted upon completion

Strata Boundaries May Not Be Exact




Cole’s Bayou Marsh Restoration LOG OF SOIL BORING B-10 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA v . 2Lt UEARAR
. 0 il Logged by: D. Wyble
' } & As "‘Cf“i?iics, Inc. Driller: D. Anthony
Sheet 2 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA Location: .at. 29743 46.4',
& o ong. 92°13'0.5
9 35 Atterberg Limits A cn% S £l . VD
Ground | Depth o Field $ 22| water Dry Unit 8% Other = Surface Elevation: 1 (ft., NAVD)
Wi i 2 £ |Content Eog
tove | "8 prest §8 [0 | Gon | LL|PLL PLESY » Description
ar ] 9 7| Loose tan CLAYEY SAND (SC)
3.5(P) 35 68 | 19 | 49 [100|GSH / Soft gray and tan CLAY (CH)
45— 36 80 %
1.0 (P) %
- 50 %
— 5o %
55 %
15() |\ %491 48 | 75 | 71| 21|50 907 /
t=24.0 /
60— — — — — . 42 | 79_|__ | ___ I I N ./ I
Boring completed at 60 ft.
|- 65 —
- 70 -
- 75 —
80

Ground Water Level Data

Boring Advancement Method

Y GW@ Ground Surface

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

Confidential Information.
Privileged & Confidential
Work Product

Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.

4" Dia. Rotary Wash:

20 to 60 ft.

Boring Abandonment Method
Borehole grouted upon completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
GSH: Hydrometer Particle Size Analysis

Strata Boundaries May Not Be Exact




ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-11 File: 13-80-3705
(TV-63) )
Vermillion Parish, LA Date: LA
cill il Logged by: D. Thibodaux
& Associates, Inc. Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Airboat
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 43’ 41.75"
FIELD DATA _ LABORATORY DATA 2 Long. 92° 13" 51.92"
2 Atterberg Limits L o 9 >
£ @ .
Ground | Depth Field %gg Water [Ory Unit §§£ Other % Surface Elevation: 2 (ft., NAVD)
2 8 £ |Content| Weight 88
vlsg;g oIS Racats 58 [ 00 | Gen | LL|PL PIESY » Description
3 00(P) |9721 424 | 13 |421[119]302 ) Very soft dark brown ORGANIC CLAY (OH)
=100 81 | 14 oY
2391 54 | 74 oy ~
e 87 38 ? Very soft gray CLAY (CH) w/ organics
21| 85 | 52 |98 23|75 [100 /
o 1‘1 94 | 48 /
t=3.0| 109 | 43 /
oqa| 8 | 4 /
t=:4 0 87 61 (80 (19| 61 /
o 7’3 59 | 53 /
t=5.0—30 7 ;
40 | 81 7 Stiff gray and tan CLAY (CH)
30 | 23%] 30 | 93 /
| 35 | 81 /
30(P) |pot| 30 | 95 %
] 2‘1 27 | 92 /
2.75 (P) t=.7 0 27 98 | 63|14 39 /
; 3’5 25 | 94 /
25() |ao| 25 | 100 /
20 ’ 27 95 %
2.25 (P) 28 63 | 17 | 46 %
25 35 | 91 %
25P) 34 73121 | 52 %
g0 | __ 36 80 | | | _|__ L. 7,
Boring completed at 30 ft.
_35_
La

Ground Water Level Data

Y GW@ Ground Surface

Confidentiai information;
Privileged & Confidential

Work Product

0 to 20 ft.
20 to 30 ft.

4" Dia. Rotary Wash:

Boring Advancement Method

‘Noles

4" Nom. Dia. Short Flight Auger:

Boring Abandonment Method

Borehole grouted upon completion|

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

g_«:lle(;g )Bayou Marsh Restoration LOG OF SOIL BORING B-12 File: 13-80-3705
Vermillion Parish, LA 51 . | Date: 10/12/13
mldailiiali s Logged by: D. Wyble
& Associates, Inc. Driller: D. Anthony
A Sheet 1 of 2
CPR Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory, LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA SECTGBRL I S L LI
& o Long. 92° 13" 14"
g 2z Atterberg Limits |+ 3 s \ ) v
Ground Dfepth E Field g gg Watert ?/?IIU:“ géa Other| = Surface Elevation: 1 (ft., NAVD)
Wi t Q g < | Cont t o L
ﬁ{ (et 13 R::sfts §?3 o | en | LL| PL| P1 &g @ Description
£ No (P % Very soft dark gray ORGANIC CLAY (OH)
o (P o=
0.15 %
0.0 (P) . 114 | 41 [{130| 37 | 93 W
t=2.0 W
95 39 AT
5 0.0 (P) t(l;% 72 59 | 78 | 21 | 57 Very soft gray CLAY (CH) w/ organics
7| 64 | 61 /
0.0 (P) %
00(P) |213| o7 | 49 |99 |27 |72 /
t=4.0) 75 | sa 7.
10 o ? Medium gray and tan CLAY (CH)
0.59 44 78 /
1.5 (P) t;g o| 33 | 73 |55 [ 16|39 Z
1 31 84 /s
15l 15 t()ég.{) 27 | 101 | 48 | 16 | 32 % Medium to stiff gray and tan SILTY CLAY (CL)
15() | 371 22 | 106 | 46 | 13 | 33 %
| 25 | 100 /
2.5 (P) %
%
2.5 (P) //j
L hite
25 ? Soft to medium gray and tan CLAY (CH)
1.5 (P) 62|16 | 36 %
30— 27 | 108 %
1.5 (P) %
35 %
:‘l 075 () [ oitol 36 | 85 |69 |17 |52 é
40

Ground Water Level Data

Boring Advancement Method

¥ GW @ Ground Surface

Confidential Information:
Privileged & Confidential

Work Product

Continued Next Page
Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.

4" Dia. Rotary Wash:

20 to 60 ft.

Boring Abandonment Method
Borehole grouted upon completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-12 File: 13-80-3705
(TV-63) )
Vermillion Parish, LA Date: [
Logged by: D. Wyble
& Associates, Inc. Driller: D. Anthony
c Sheet 2 of 2
PRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA Location: Lat. 29" 43 28.67
o [} ong. 92°13' 14
9 2 e Atterberg Limits | o 3 S s T L O
Ground [ Depth || Field s2% Water ory Unit 838 other = urface Elevation: 1 (ft., NAVD)
aco =
Lova | fa|  qTest 5% O | oo | LL| PL| ptEES » Description
0 LA 7 Soft to medium gray and tan CLAY (CH)
. 10) [ 3> 31 | 90 |54 19 |35 [100|GsH %
| 45— | 34 | 88 %
. 0.5(P) 32 52 |17 | 35 %
50 30 91 %
0.5(P) %
55 49 | 68 %
0.5 (P) %
- 60 _____ —_——_— e e e e e = e - S // _______________________
Boring completed at 60 ft.
- 65 —
- 70 —
| 75 -
|
80

Ground Water Level Data

Boring Advancement Method

ARD LOGO1 01R 13-8B0-3705.GPJ LOGO1R GDT 3/24/14

Y GW@ Ground Surface

Confidential Information;
Privileged & Confidential
Work Product

20

to 60 ft.

Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.
4" Dia. Rotary Wash:

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
GSH: Hydrometer Particle Size Analysis

Boring Abandonment Method

Borehole grouted upon completion

Strata Boundaries May Not Be Exact




Cole’s Bayou Marsh Restoration LOG OF SOIL BORING B-13 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA LR L)
Logged by: J. Garner
& Associates, | Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA Location: Lat. 29743'0.97 |
© o ong. 92° 13' 4.1
2 2. Atterberg Limits |+ 3 S )
Ground Dfepth; Field ¢ 2e Water ory Unit 8% @) Other = Surface Elevation: 1 (ft., NAVD)
Qo> tent| Weight & 89
oy | oY |3 Racst §5§ @ | o | LL| PL| P Eag C Description
4 0.0 (P) 91 {24 | 67 7/ Very soft dark gray CLAY (CH) w/ organics
93 | 49 é
0.0 (P) 3__-;% 425 | 13 |299| 81 [218| 99 OXX] Very soft gray ORGANIC CLAY (OH)
1105 | 34 o
L 5 M 00(P) o
AT
05®) (9371 51 | 74 | 57|16 a1 (/// Very soft gray CLAY (CH) w/ silt pockets and
t=3.0 organics
89 48
0.5 (P)
—-10 /
100 |22 41 | 80 /
"] 32 | 59 7.
2.0((P) 367% 30 93 ? Stiff gray and tan CLAY (CH) w/ trace organics
] 0’9 32 | 86 /
15 20(P) |,g0| 28 | 97 | 53|14 |39 |100 /
] 4’0 27 | 90 /
3.0(P) t='7 0 25 | 102 /
] 0'2 25 | 99 /
3.0(P) t='8 0 27 99 (54 (16| 38| 98 /
20 ’ 24 99 %
:[ 35() |mqoy| 30 | 95 |65] 19|46 %
25— 29 96 %
%

35

40

Boring completed at 30 ft.

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

Ground Water Level Data

Boring Advancement Method

Y GW@ Ground Surface

Confidential Information

Privileged & Confidential

Work Product

20

to 30 ft.

Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.
4" Dia. Rotary Wash:

Boring Abandonment Method

Borehole grouted upon completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




g_czlle; )Bayou Marsh Restoration LOG OF SOIL BORING B-14 File: 13-80-3705
Vermillion Parish, LA I Date: 2R A
Logged by: J. Garner
& Associa Driller: D. Anthony
Sheet 1 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory, LELAP Certificate No. 02062,
USACE Validated
Location: Lat. 29° 42’ 565.76"
FIELD DATA _ LABORATORY DATA o Long. 92° 12" 62.06"
@ e Atterberg Limits | o 3 &
Ground | Depth 5 Field § 2<| water Ory Unit g 5% c StnfacciElcvation NIEINAVD)
Water | (feet) E Test 55"4"3 Content| Weight § 3= Other| 73
! “  Results § @ ) | e | LL| PL} Plpag @ Description
- o Very soft dark brown and gray ORGANICS (PT
0.0 (P) 626 | 9 |594(179(415 E) Wi trace clay and roote. 0 i
W
0.0 (P) oy
hALAS
5 0.0 (P) t(;él'g 7 58 | 57|17/ 40 / Very soft dark gray CLAY (CH) w/ trace organics
00() | 239 99 | 46 %
0.0(P) /
10 0.15 ’é Very soft dark brown and gray ORGANICS (PT)
00() |,s0| 217 | 24 |312| 89 |223 99 wi trace clay gray
LA/
00(F) |2a2| 33 | 89 oy
b AN
1.12 7, Very soft gray SILTY CLAY (CL) w/ trace
~15-l 10(P) |,Zg0| 29 | 95 [44 |14 |30 //}5 organics and fenods
1.79 / Very soft gray, tan, and brown CLAY (CH) w/
1.0(P) |y=70| 26 | 100 |61 |14} 47 ; trace organics and fenods
175(P) | ad| 25 | 102 /
20 %
2.25 (P) %
—25 %
1.84 %
2.25 (P) t=12.0| 28 | 96 [ 62|19 |43 /
—30 /
40 4

Continued Next Page

IkRD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Ground Water Level Data

Y GW @ Ground Surface

Confidentiaf Information
Pnvileged & Confidential

Work Product

0to 20 ft.
20 to 40 ft.

4" Dia. Rotary Wash:

Boring Advancement Method

Notes

4" Nom. Dia. Short Flight Auger:

Boring Abandonment Method

Borehole grouted upon completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




Cole’'s Bayou Marsh Restoration LOG OF SOIL BORING B-14 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA Date: UL
| Logged by: J. Garner
& As es, Inc. Driller: D. Anthony
CP Sheet 2 of 2
RA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 42'55.76"
FIELD DATA _ LABORATORY DATA o Long. 92° 12" 52,06
3 s Atterberg Limits |2 o 3 & | Surface Elevation: 1 @, NAVD
Ground | Depth E Field § gg Water |Dry Unit 8 5 @| Other H uriace tlevatlon: (. )
Wat feet! 2 1, = |Content| Weight S 0o .
Lover | (ol qrest 53 ) | en | LL| PL} PLESS 2 Description
Very soft gray, tan, and brown CLAY (CH) w/
trace organics and fenods
3.0 (P)
_45 ______ —_—_—— e e e e e e - e O o o e . ——— — -
Boring completed at 40 ft.
}— 50 -4
- 55 —
- 60 -
- 65 -
- 70 -
- 75 -
80
Ground Water Level Data Boring Advancement Method Notes

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

Y GW @ Ground Surface

Confidential Information:
Privileged & Confidential
Work Product

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.

4" Dia. Rotary Wash:

20 to 40 ft.

Boring Abandonment Method
Borehole grouted upon completion

Strata Boundaries May Not Be Exact




(C:thlles'g)Bayou Marsh Restoration LOG OF SOIL BORING B-15 File: 13-80-3705
Vermillion Parish, LA . LU (UL
) FICA Logged by: J. Hamilton
& Associates, Inc. Driller: D. Anthony
Sheet 1 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Airboat
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA ST 1S e e IR
® © Long. 92° 14' 6.9"
g 2 e Atterberg Limits | 3 S s £l i AV
Ground | Depth [@ Field 8 2< | water |Dry Unit o =¥ Oth = urface Elevation: 1_(ft., NAVD)
Water | (feet) [E]  Test & 22 | content| weight £ @ o| Other| 3 .
' @ Results | §% | % | ®en | LL] PLI Plpag @ Description
i 0.0 (P ] Very soft brown ORGANIC CLAY (OH)
0 (P) PART
A
0.0 (P) ? Very soft to soft gray CLAY (CH)
' 0.13 /
L5 W 00P) |00 gg g; 78 | 19 | 59 (100 %
00 | 2331 70 | 50 %
81 49 /
0.0 (P) 103| 24 | 79 |100 /
L 10 045 | 100 | 45 /
00 | 235|105 | 45 |90 |23 |76 /
o7 | 81| 45 /
10P) |meol 41 | 81 /
oze| 40| 7 /
L 15-l 125(P) |60 Zzz 8; 62 | 16 | 46 /
7
1.5 (P) t()_-;":) 32 | 92 1/ Medium to stiff bluish gray and tan CLAY (CH)
1'6'3 29 | 86
175(P) |go| 24 | 101
—20
20() | 230 23 [ 102 |57 |15 42
L o5 — 24 98
Very stiff light gray and tan CLAY (CH)
2.75 (P)
30 30 96
as5P) [, 233 22 | 104 | 55| 14 | 41
35 25 | 92
1.25 (P)
40 28 97

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Ground Water Level Data

Boring Advancement Method

Y GW@ Ground Surface

Confidential Information:
Privileged & Confidential
Work Product

Oto

20 ft.

4" Dia. Rotary Wash:
20 to 80 ft.

Continued Next Page
Notes

4" Nom. Dia. Short Flight Auger:

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
*Boring Elevations are approximate

Boring Abandonment Method
Borehole grouted upon completion|

Strata Boundaries May Not Be Exact




ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Cole’s Bayou Marsh Restoration LOG OF SOIL BORING B-15 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA " A e o Date: 10/2808
) Nl Logged by: J. Hamilton
Driller: D. Anthony
Sheet 2 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Airboat
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated —
FIELD DATA LABORATORY DATA Location: Lat. 29°42 &8 7.
s . g ong. 92° 14' 6.9
8 25 Atterberg Limits |2 o0 3 # | Surface Elevation: 1 (ft., NAVD)
Ground Dfeptlh 2 Field g gg CWattert luy U'r:ltt 9 7 g Other| = 3 :
Wi b= i [ .
el Rhandt- L 55 o | wen | LL [ PL| PIESS L"’ Description
// Very stiff light gray and tan CLAY (CH)
/s
% Medium to stiff tan, gray, and brown SILTY CLAY
1.58 (CL)
325(P) |i=q1gof 30 | 93 |46 (17|29 /
| 45 31 | 88 %
1.5 (P) %
50 28 | 93 %
1.66 %
15(P)  |i=a00| 44 | 79 //}
L 55 39 82 %
%
::[ 1.0 (P) /%
60 = 33 88 ?’//{
7
‘;;%
1.37 2
175(P) li=pe0l 29 | 95 |34 |18 |18 %
- 65 %%
)
7
::[ 0.0 (P) %
—70 /%
0.0 (P) é
— 75 %
7
Y
f‘L/:
0.0 (P) 27 31 (18|13 %
26 | 93 9425
80 Boring completed at 80 fi.
Ground Water Level Data Boring Advancement Method Notes

Y GW @ Ground Surface

Confidential Information:
Privileged & Confidential

Work Product

ot
20

0 20 ft.
to 80 ft.

4" Dia. Rotary Wash:

4" Nom. Dia. Short Flight Auger:

Boring Abandonment Method

Borehole grouted upon completion|

Strata Boundaries May Not Be Exact




Cole’s Bayou Marsh Restoration LOG OF SOIL BORING B-16 File: 13-80-3705
(TV-63) i

Vermillion Parish, LA Date: 10/24/13
_ Logged by: J. Garner
& Associates, Inc Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000

AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

FIELD DATA LABORATORY DATA S EESESHEI
N o Long. 92° 14’ 17.5"
2o Atterberg Limits |, g, 3 ’_2 T
Field 8 S"g Water |Dry Unit 3 = Other| = Surface Elevation: 1 (., NAVD)
Test %g < |Content| woight | | PL 588 = .
Results | g® | @ [ (pch PlRag Description
0.0 (P) 86| 22| 64| 99 / Very soft gray CLAY (CH) w/ organics and shells
0.09 116 | 33 /
0.5(P) t=.2.0 ?’; 22 96 |21 | 75 %
0.13 /
00() | 2351 92 | 49 %
0.08 103 | 41 /
0.0 (P) t=-4. 0 104 | 45 |99 | 21|78 | 98
0.20 100 | 46
05() | 229! 71 | s8 /
1.5 (P) t(;-g.% 36 | 85 / Medium to stiff gray and tan CLAY (CH)
0.59 39 82 /
0.5(P) t=‘6.0 37 85 | 57| 15| 42 /
1.49 33 86 /
2.5 (P) t=.7.0 25 | 100 /
1.39 29 84 /
25(P) t=.8.0 24 {102 |64 | 14 | 50 /
24 98 %
s %
— 25— %
25(P) 87 | 17 | 40 %
g0 | ———-}3als83 | _ N I // _______________________
Boring completed at 30 ft.
— 35 -
40
Ground Water Level Data Boring Advancement Method Notes
4" Nom. Dia. Short Flight Auger: t: Unconsolidated, Undrained Triaxial Compression Test
0 to 20 ft. Lateral Pressure = psi
4" Dia. Rotary Wash: *Boring Elevations are approximate
20 to 30 ft.
Y GW@ Ground Surface
Confidential information: toring Abandonment Me thod
Privileged & Confidential Borehole grouted upon completion
Work Product
| Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-17 File: 13-80-3705
(TV-63) ]

Vermillion Parish, LA A o Date: UL
Nal al A Logged by: J. Garner
& Associates, Inc. Driller: D. Anthony
CPRA Sheet 1 of 2
Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000

AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 2/24/14
e

-

Location: Lat. 29° 42° 40.3"
FIELD DATA _ LABORATORY DATA o Long. 92° 12' 4.5
2 e Atterberg Limits | g, 3 S Surface Elevation: 1 NAV.
Field § gg cwmer [‘)’;y u:itt § _5 & other = urface Elevation: (ft., NAVD)
2 8 £ | Content| Wei 5§89
Results 53 | e | wen | LL| PLI P EEG @ Description
0.0 (P) ﬁ Very soft dark gray ORGANIC CLAY (OH)
0.11 105 33 %
0.0(P) = 135 | 36 (136 34 (102 AT
t=2.0 AR
122 | 31 Y
0.0 (P) o
b ALALS
0.11 173 | 22 A
0.5(P) _ 149 | 34 |149]| 36 |113 oy
t=3.0 ]
0.16 149 | 26 oo
0.5 (P) t=:4.0 220 | 24 %
b ALALS
AR
0.5 (P) A
a g | 447 11 e
05(P) |,nnl 42 | 79 [48]15] 33 /] Very soft gray SILTY CLAY (CL) w/ organics
=601 36 | 87 19
0.31 %44
10) [t=68.0] 30| 22 |61 1645 17/ Medium to stiff dark gray CLAY (CH)
woo| 32 | 80 /
25(P) 0.81| 30 94 /
t=7.0| 27 89 /
25() | 1191 29 | 95 | 60 (15|45 /
=8.0 26 | 84 %
25(P) %
25 %
:[ 3.0(P) %
—30 /
%
2] Medium dense gray and tan SILTY SAND (SM)
1.5(P) 21 30
—35
Medium gray CLAY (CH) w/ trace organics
0.73
1.5 (P) t=16.0 34 89 | 66|17 | 49
40 Confinued Next Page
Ground Water Level Data Boring Advancement Method Notes
r 4" Nom. Dia. Short Flight Auger: *Boring Elevations are approximate
0to 20 ft.
4" Dia. Rotary Wash:
20 to 60 ft.

Y GW @ Ground Surface

. ) Boring Abandonment Method
Confidential Information: Borehole grouted upon completion
Privileged & Confidential orehole gro P mpletio

Work Product

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-17 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA A vl _—— 10126113
\A®Tr«|2 0 I Logged by: J. Garner
& Associates, Inc. Driller: D. Anthony
Sheet 2 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA Location: tat. 29° 42'40.37
& . g ong. 92°12'4.5
o) ;5 Atterberg Limits | o 5| > .
Ground | Depth %E;‘ Field g §'§ Water DryiUzil § ﬁ 2 i % Surface Elevation: 1 (ft., NAVD)
Wi feet S & £ | content| Weight L 0o .
tove | el prest 5% o | wen | LL|PL P @SS » Description
31 o4 // Medium gray CLAY (CH) w/ trace organics
— /s
3’/ Very stiff tan and gray SILTY CLAY (CL) w/ silt
/ pockets
2.0(P) /
—45 /
2.00 %
20(P) iS00 40 | 89 /
50 41 74 %
2.05 /{/l//
20(P) t=22.0 28 95 (39|15 | 24 ’
55 | 33 83 %
2.0(P) %
604 & — — — — RN P [P S A i L ¢
60 Boring completed at 60 ft.
|- 65 -
- 70 -
|- 75 —
o
3
s
&
(U]
£ 80
§ Ground Water Level Data Boring Advancement Method Notes
2 - 4" Nom. Dia. Short Flight Auger:
© 0 to 20 ft.
=} 4" Dia. Rotary Wash:
2 20 to 60 ft.
§ Y GW@ Ground Surface
g o T Boring Abandonment Mothod
3 Privileged & Conﬁdennai Borehole grouted upon completion
S Work Product
g Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-18 File: 13-80-3705
(TV-63)

Vermillion Parish, LA . ' , el 2 PRI
4 ' kiCl] Logged by: J. Garner
! & Associates, Inc. Driller: D. Anthony
CPRA Sheet 1 of 2
Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000

AASHTO Accredited Laboratory, LELAP Certificate No. 02052,
USACE Validated

FIELD DATA LABORATORY DATA Location: Lat. 29742 2.5° .
= o ong. 92° 13' 23.1
2 e Atterberg Limits |, &3 3 s Elevation: 1 (ft. NAV
Field 8 g’g Water |Dry Unit 3‘%5 Other| = urface Elevation: 1 (ft., D)
Test g-g < |Content| Weight | |, | 588 3 .
Results | 3% %) | (pch PL| Plpag Description
0.5 (P) Very soft gray and dark gray CLAY (CH) w/
70 ag organics
0.21
0.5 (P) t=2.0 51 70 | 72 | 16 | 56
168 | 27
0.5(P)
0.24 59 53
0.5(P) t=.3 0 57 68 | 74 | 17 | 57
0 1'7 61 | 48
0.5(P) t=.4 0 63 64 | 80| 18 ] 62
| 83 | 60
0.0(P)
117 | 37
0.5 (P)
0.18 89 44
0.5 (P) = 84 | 52 [ 822062
t=6.0
181 28
e 193 | 28
05pP) |t=6.0
0.75 84 45
1.0 (P) t=:8 0 29 94 {72 |19 | 53
| 45 | 64
Medium to stiff tan, brown, and gray CLAY (CH)
1.31
;[ 25 (P) t=10.0 26 99
25 27 92
0.98
:[ 20(P) t=12.0 39 83 | 80| 20|60
30 37 79
q 25P)
35 32 88
|
- 1.16
3 g 3.0(P) t=16.0 32 89 | 68|16 | 52| 99
£ 40
3 Continued Next Page
3 Ground Water Level Data Boring Advancement Method Notes
2 4" Nom. Dia. Short Flight Auger: t: Unconsolidated, Undrained Triaxial Compression Test
o 0 to 20 ft. Lateral Pressure = psi
8 4" Dia. Rotary Wash: *Boring Elevations are approximate
2 20 to 60 ft.
§ Y GW@ Ground Surface
E Confidential Information: Boring Abandonment Method
g Privileged & Confidential Borehole grouted upon completion
g Work Product
£ Strata Boundaries May Not Be Exact




Cole’s Bayou Marsh Restoration LOG OF SOIL BORING B-18 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA P P Date: U2
Nall-l Ficil Logged by: J. Garner
& As “;0‘:;:‘-[‘;;1. Inc. Driller: D. Anthony
Sheet 2 of 2
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA CECTUCTE IR e
o Long. 92° 13' 23.1
9 g s Atterberg Limits ] m% E‘. s £l - NAVD
Ground | Depth & Field 8 gg Water |Dry Unit 3‘%(7) Other| = fniaceiElevation s )
Water | (feet) E Test gg = | Content| Weight el pL oW 8 “C; .
Level “ Results S » (%) (pcf) Pl oo g Description
32 86 7 Medium to stiff tan, brown, and gray CLAY (CH)
1.48 %
25(P) t=18.0 33 90 /
45 38 80 /
] >0 %
— 50 %
1.0 (P) %
— 55 %
1.5 (P) %
._60_ ______ —_———de e — | — e — - —_— |- — A _______________________
Boring completed at 60 ft.
- 65 -
I~ 70 -
| 75 —
S
=
5]
£ -80
§ Ground Water Level Data Boring Advancement Method Notes
o 4" Nom. Dia. Short Flight Auger:
S 0to 20 ft.
S 4" Dia. Rotary Wash:
Y 20 to 60 ft.
§ Y GW@ Ground Surface
[+ 4
2 Confidential Information: -ortg Abanconm: ni M Liod
3 Privileged & Confidential Borehole grouted upon completion
g Work Product
4 Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-19 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA ' — LA
' Logged by: J. Garner
% Assoc Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 43'6.2"
FIELD DATA _ LABORATORY DATA o Long. 92° 10° 25"
= Atterberg Limits o o 3 '% Surface Elevation: -3 (f.. NAVD
Field § gg Water C‘)I;yiU:itt 8 '55 Other 3. mincelE cyStion I )
4 = |content 5%9
Raost 58 | o | won | LL| PL| PIEEY » Description
1.5 (P) t(')-'-";"(‘) 45 78 |48 113 | 35| 99 ;?::?2 Very soft gray SILTY CLAY (CL)
{39 | 72 ;;’:
1.5 (P) /}{’2
153 28 92 »}"/;‘
. 9’ Stiff to very stiff gray, tan, and brown SILTY
3.0(P) t=2.0 gg gg 46 |14 32 ;7////{ CLAY (CL) w/ trace organics
25() | 23%| 22 | 105 |48 13|35 %
| 22 | 103 /
1.5 (P) /
23 | 102 %
20(P)
146 | 24| 100 ;,,/,5
20(P) | L3S 26 | 101 |41 |14 |27 ’;/f
] 26 | 89 /ﬁ
1.5 (P) ///,
25 | 97 950
1.0 (P) t%78% 27 | 98 | 38|12/ 26 % Medium tan SILTY CLAY (CL) w/ trace sand
| 26 | 90 %
1.0 (P) 26 90 /
______ ——-l2s8 {92 | _|_ _|__|__|[__ /,//j ]
Boring completed at 20 ft.
- 25 —
- 30 —
- 35 -
40

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

Ground Water Level Data

Boring Advancement Method

Notes

Y GW @ Ground Surface

an‘ﬁdential Information.
Privileged & Confidential
Work Product

0t

0 20 ft.

4" Nom. Dia. Short Flight Auger:

Boring Abandonment Method

Borehole backfilled with soil upon
completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




ARD LOGO01 01R 13-80-3705.GPJ LOGU1R GDT 3/24/14

Work Product

completion

:_:r?IIe;)Bayou Marsh Restoration LOG OF SOIL BORING B-20 File: 13-80-3705
Vermillion Parish, LA Lt (e
! Logged by: J. Garner
Associates, Inc. Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 43'6.4"
FIELD DATA _ LABORATORY DATA o Long. 92° 10° 14.7"
§ as Atterberg Limits |2 o 3 & | Surface Elevation: -3 (1., NAVD
Ground | Depth |gl Field § g’g Water |Dry Unit 2 1 Other| = MalacelEievation kN )
Water | (feet) [El  Test 2 5 < | Content| Weight w | pL 549 S .
4 @ Results | g% | & | (peh Pl pag Description
= 0.5 (P) Very soft gray CLAY (CH) w/ trace organics
0.14 36 66
0.5 (P) t=:2.0 105 | 46 |87 | 18 | 69
136 84 82 /1
. Stiff bluish gray and tan SILTY CLAY (CL
| g 25(P) |40 zz 19054 46 | 15 | 31 /,'1/4 gray (CL)
35 (P) ’// Stiff bluish gray and tan CLAY (CH) w/ trace
145 0o | 102 / organics
3.5 (P) t=.4 0 23 | 104 | 50 15| 35 /
10 24 | 102 /
. 45() |LE8%| 26 | 99 |58 14|44 /
| 27 | 96 /
4.0 (P) /
26 89
L 45 2.0 (P) % Stiff tan and gray SILTY CLAY (CL) w/ trace
27 96 % organics
100) |L72| 27 | 95 |38 | 15|23 | 98 |GSH ////;
5@ 26 | 93 %
| o M| otz lea f L | L A ]
Boring completed at 20 ft.
- 25 —
- 30 -
— 35 —
40
Ground Water Level Data Boring Advancement Method Notes
4" Nom. Dia. Short Flight Auger: t: Unconsolidated, Undrained Triaxial Compression Test
0to 20 ft. Lateral Pressure = psi
GSH: Hydrometer Particle Size Analysis
*Boring Elevations are approximate
Y GW@ Ground Surface
Confidential Information: Boring Abandonment Mathod
Privileged & Confidential Borehole backfilled with soil upon

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration . File: 13-80-3705
LOG OF SOIL BORING B-21
) Date: 10122113
Vermillion Parish, LA 4 '
4 Logged by: J. Garner
& Associates, Inc Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA Location: Lat.29°43 6.6"
& o Long. 92°10' 4.5
9 2c Atterberg Limits |: &3 S s ) .
Ground | Depth @ Fleld $ 2% | water [ory Unit $ 5| Other = urface Elevation: -3 (ft., NAVD)
Q g = |Content| Weigh g a9
W! 5;1' CeS Racots §5 O | een | LL| PL| PIEES @ Description
e 0.0 (P) 3:46 175 | 30 |175| 36 [139 7 Very soft gray and brown CLAY (CH) w/ organics
o.06 | 158 | 32 %
00(P) |4=pp| 105 | 45 |94 |20 |74 /
1 99 | 43 /
L 5 M 00(P) /
0.12 100 { 39 /
0.5 (P) t='3 0 133 | 38 |143] 32 |111 /
1103 | 40 /
0.5 (P) %
Er oqe | 87 | 48 /
05 |23%| 87 | 51 |97 |23 74 /
"l 84 | a7 7
20(P) %z Medium bluish gray SILTY CLAY (CL) w/ trace
26 85 ;;/ fine sand and trace organics
L5l 30 [ 232 26 | 102 | 28|20 8 |86 ;jé
| 24 [ 100 o
1.0 (P) . Hard gray SANDY CLAY (SC)
23 98
05(P) |agt| 22 | 107 52
o0 | |28 {82 | 1 _f _1_ _ e ]
Boring completed at 20 ft.
- 25 -
— 30 —
|- 35 -
40

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14
e

Ground Water Level Data

Boring Advancement Method

Notes

Y GW @ Ground Surface

Confidential information
Privileged & Confidentia!
Work Product

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.

Boring Abandonment Method

Borehole backfilled with soil upon
completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




Cole’s Bayou Marsh Restoration LOG OF SOIL BORING B-22 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA ‘ LU el
Eal il Logged by: J. Garner
I & Associates, Ir Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 43'0.7"
FIELD DATA _ LABORATORY DATA o Long. 92° 10' 24.7"
2 Atterberg Limits |.: o3 > Surface Elevation: NAVD
Fiold | 825 watar ory unit 853 other| 5 race S0 BN s MUENAVD)
a S < [Content t o 89
Rzgjltts §5 | pon | LL| PL| P s 2 Description
EW Very soft dark gray and brown ORGANIC CLAY
0.0 (P) " 5 o)
4| 28 wy
2.0 (P) &’f’ Stiff gray and tan SILTY CLAY (CL) w/ trace
///// organics
1.70
4.0(P) t=2.0 24 (103 |42 (16 | 26
1 23 [ 100 7
40 (P) 3;10 20 | 109 | 54 | 14 | 40 ? Very stiff brown, gray, and tan CLAY (CH)
7| 20 | 103 /
3.0(P) %
20 |237| 27 | 98 |56 |17 ] 39 /
t=5.0 A
27 97
4.0 (P) / Stiff gray and tan SILTY CLAY (CL)
3.5(P) t=.6 0 28 99 |42 | 15| 27
| 26 | 99 /:
20(P) %
1.53 42 91 /
2.0(P) = 27 99 | 47 |16 | 31 /
_____ 159"2&_49___¢____“____ Aé |
Boring completed at 20 ft.
_25_
_30_
- 35 —
I -
40

Work Product

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

Ground Water Level Data

Boring Advancement Method

Y GW@ Ground Surface

Confidential Information
Privileged & Confidentia!

Oto

20 ft.

4" Nom. Dia. Short Flight Auger:

Notes

Boring Abandonment Method

Borehole backfilled with soil upon
completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




Cole’s Bayou Marsh Restoration LOG OF SOIL BORING B-23 File: 13-80-3705
(TV-63) )
Vermillion Parish, LA Date: ULLEA
N - Logged by: J. Garner
& Associates, Ir Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated _
Location: Lat. 29° 43'1.3"
FIELD DATA _ LABORATORY DATA o Long. 92° 10 14.7"
2 Atterberg Limits |.» &, 3 S Surf : )
Ground | Depth Field § 2< | water [Dry Unit e 5 7 = gniacelSievation SN VD)
Water | (feet) Test 5 2 & [Content| Weight £ 8 o|Other| 5 N
' Results | §% | o | o0 [ LL | PL| Plaag @ Description
- 0.0 (P) 106| 20 | 86 Very soft gray CLAY (CH) w/ organics
0.13 112 | 41
0.0 (P) t=.2.0 78 55 (81 ] 16 | 65 /
40 | 64 /s
200) |95 32 | 92 | 45|14 31 771 Medium to stiff gray SILTY CLAY (CL) w/ trace
’ t=2.0 /// organics
1.49 34 84 '
3.0(P) t=.3.0 25 1103 |45 (16 | 29 ’
25 93 !
1.5 (P)
25 94
25 |12 25 | 102 |50 | 15| 35 1/// Medium to stiff gray and tan CLAY (CH) w/ trace
: t=5.0 organics
26 97 /
3.0(P) /
28 83 /
20(P) %
150) 2811 28 | 95 |50 |16 34 /
29 93 ,/
2.0 (P) &89.% 28 | 96 |37 16| 21 | 97 |GsH // Medium light gray and tan SILTY CLAY (CL)
oo~ _ _ _ _ _ _—_}l29 1 87 | _ 1 __|__1__| L /4
Boring completed at 20 ft.
— 25 —
- 30 ]
35}
40

Ground Water Level Data

Y GW@ Ground Surface

Confidential Information
Privileged & Confidential
Work Product

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

0 to 20 ft.

Boring Advancement Method

Notes

4" Nom. Dia. Short Flight Auger:

completion

Boring Abandonment Method
Borehole backfilled with soil upon

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi

GSH: Hydrometer Particle Size Analysis

*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




?r(:lle(;ss)Bayou Marsh Restoration LOG OF SOIL BORING B-24 File: 13-80-3705
Vermillion Parish, LA — 10/23/13
Logged by: J. Garner
&h iates, Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geolechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
FIELD DATA LABORATORY DATA Location: Lat. 29°43'1.2° |
> Iy ong. 92°10'4.3
2 e Atterberg Limits | 3 S rface El ) NAVD
Ground Field g%ﬁ cwmert l?;;yU:itt géz otrer| = Surface Elevation: -4 (ft., NAVD)
Wi afe t i
:Sai;{ o 52 [ oa | wen [LL| PL| P REE @ Description
= 00 @) '77 Very soft gray and brown CLAY (CH) w/ organics
0.08 182 | 29 /
00() |22%| 114 | 43 (90|19 |71 /
0 0' 102 | 43 /
00() | 297|106 | 44 |93 |21 |72 /
| 98 | 51 /
0.0 (P) /
13 276 | 20
00() | 23] 98 | 47 [140] 20 [114 /
| 180 | 31 /
0.5 (P) /
138 | a2 7/
2.0 (P) ;’;’/ Medium to stiff bluish gray SILTY CLAY (CL) w/
trace organics
oo | 171 28 /
25(P) |ao| 27 | 98 | 45|13 |32 /
| 27 | 98 /{,’»
4.5+ (P) 7’/
38 25 92 /
35(P) tLB 0 22 | 106 | 44 | 13 | 31 //ﬁ
_______ “l22le6 | _|_ | _\__| __ @A _______
Boring completed at 20 ft.
- 25 —
— 30 C =
_ 35 -

I—-4o
Ground Water Level Data

Boring Advancement Method

¥ GW@ Ground Surface
B T
Confidential Information

Privileged & Confidential
Work Product

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Oto

20 ft.

4" Nom. Dia. Short Flight Auger:

Notes

Boring Abandonment Method

Borehole backfilled with soil upon
completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi
*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-25 File: 13-80-3705
(TV-63) .
Vermillion Parish, LA P P —— ULALA
mivaililic Logged by: J. Garner
' & Associates, Inc. Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated
Location: Lat. 29° 44'27.2"
FIELD DATA _ LABORATORY DATA ® Long. 92° 13 45.7"
2 2z Atterberg Limits | ,3 S )
Ground Dfeptthg Field N Water |Dry Unit $ 28| other % Surface Elevation: 1 (ft., NAVD)
w. 2 2 < [cont t 589
il Rt RZ:ﬁ'.tts §«‘3 @ | wen | LL| PL| P &&g » Description
- 0.0 (P) 110]| 26 | 84 |100 Very soft dark brown and gray CLAY (CH) w/
352 12 organics
0.08
0.0 (P) =2.0 165 | 33 [128] 29 (99 | 99
0 1'3 63 | 45
5 0.0 (P) t-:2 0 111 | 43 |107| 23 | 84
1113 | 44
0.5 (P)
118 45 A
15P@ |95 34 | 88 |50 16/ 43 7/ Wedium to stiff gray and tan CLAY (CH) w/ trace
t=4.0 organics
10 1.15 36 83 /
2.5 (P) t=.5 0 28 96 |59 {12 | 47 /
) 6'5 28 | 91 /
25(P) t=:6 0 22 | 106 /
| ves| 22| 90 /
15 3.5(P) t=:6 0 22 | 106 %
2.0 (P) %
15(F) |[238] 27 | 97 |50 |14 |45 %
—20 %
7
/ Very stiff tan and gray CLAY (CH) w/ trace sand
;[ 25(P) [ 2% 27 | 96 |63 |16 |47 |80 [GsH / and organics
L 25 | 41 | 90 %
20(P) %
a0 S A N S N S N N -~
Boring completed at 30 ft.
- 35 —
|
40

Ground Water Level Data

Boring Advancement Method

S_[ GW @ Ground Surface

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R GDT 3/24/14

Confidential information:
Privileged & Confidential

Work Product

Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.

4" Dia. Rotary Wash:

20 to 30 ft.

Boring Abandonment Method
Borehole grouted upon completion

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi

GSH: Hydrometer Particle Size Analysis

*Boring Elevations are approximate

Strata Boundaries May Not Be Exact




Cole's Bayou Marsh Restoration LOG OF SOIL BORING B-26 File: 13-80-3705
(TV-63) )
Vermillion Parish, LA pgie: 10/16/13
Logged by: J. Garner
- Driller: D. Anthony
Sheet 1 of 1
CPRA Baton Rouge Geotechnical Laboratory Rig: Ardco K-1000
AASHTO Accredited Laboratory , LELAP Certificate No. 02052,
USACE Validated _
FIELD DATA LABORATORY DATA | e S
- 9 X !
Ze Atterberg Limits | o 9 > .
§ 3"5 Water |Dry Unit § ﬁ% . l:_- Surface Elevation: 2 (ft., NAVD)
g-gv Content| Weight LL 682 uc; :
3% | | (ped PL| PlRag Description
t0='11% 81 | 55 %; Very soft dark brown ORGANIC CLAY (OH)
o o.a 119 | 32 T
_ 159 | 31 |145( 34 |111 ORG, i
t=2.0 A
71 | 47 v
t(;;% 84 53 Very soft gray CLAY (CH) w/ organics
0.14 91 53
t=.5. 0 19060 gg 104 24 | 80 | 98
1(1'2_46__39 83 /s
e 37 79 Medium gray and tan CLAY (CH)
oa3! 30 | 94 |55 16|39
] 26 | 94 A
ti-g% 22 | 106 Very stiff gray and tan CLAY (CH)
278 20 94
t=e.0| 21 | 1086
0 2'6 24 | 96
= 21 107 | 50 | 15| 35
t=7.0
24 1 108
24 | 100
/ Medium to stiff gray and tan CLAY (CH)
065) 31 | 93 | 54|16 |38 |91 |GSH /
t=10.0
1.87] 29 92
t=10.0 25 | 101 %
1.33 /
. 32 | 90 | 722250 /
t=12.0
——_t28 195 | _L___{ _1__|[__ A _______________________
Borlng completed at 30 ft.
- 35 —
|
40

Ground Water Level Data

ARD LOGO1 01R 13-80-3705.GPJ LOGO1R.GDT 3/24/14

Y GW @ Ground Surface

Confidential information.
Privileged & Confidential
Work Product

Boring Advancement Method

Notes

4" Nom. Dia. Short Flight Auger:
0 to 20 ft.
4" Dia. Rotary Wash:
20 to 30 ft.

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure = psi

ORG,=67.7%

GSH: Hydrometer Particle Size Analysis

*Boring Elevations are approximate

Boring Abandonment Method
Borehole grouted upon completion

Strata Boundaries May Not Be Exact




ARD CROSS SECTION 13-80-3705 GPJ LOGO1 GDT 3/24/14
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Confidential Information:
Privileged & Confidential
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ARD CROSS SECTION 13-80-3705 GPJ LOGO1 GDT 3/24/14
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Page B-1

APPENDIX B. LABORATORY DATA PLOTS

This Appendix contains the following:

Figure B-1A — Moisture Content vs. Depth (Marsh Creation Areas 1 & 2)

Figure B-1B — Moisture Content vs. Depth (Marsh Creation Area 3)

Figure B-1C — Moisture Content vs. Depth (Hydraulic Structures)

Figure B-2A — Wet Density vs. Depth (Marsh Creation Areas 1 & 2)

Figure B-2B — Wet Density vs. Depth (Marsh Creation Area 3)

Figure B-2C — Wet Density vs. Depth (Hydraulic Structures)

Figure B-3A — Dry Density vs. Depth (Marsh Creation Areas 1 & 2)

Figure B-3B — Dry Density vs. Depth (Marsh Creation Area 3)

Figure B-3C — Dry Density vs. Depth (Hydraulic Structures)

Figure B-4A — Organic Content vs. Depth (Marsh Creation Areas 1 & 2)

Figure B-4B — Organic Content vs. Depth (Marsh Creation Area 3)

Figure B-4C — Organic Content vs. Depth (Hydraulic Structures)

Figure B-5A — Plasticity Chart (Marsh Creation Areas 1 & 2)

Figure B-5B — Plasticity Chart (Marsh Creation Area 3)

Figure B-5C - Plasticity Chart (Hydraulic Structures)

Figure B-6A — Liquid Limit vs. Depth (Marsh Creation Areas 1 & 2)

Figure B-6B — Liquid Limit vs. Depth (Marsh Creation Area 3)

Figure B-6C — Liquid Limit vs. Depth (Hydraulic Structures)

Figure B-7A - Plasticity Index vs. Depth (Marsh Creation Areas 1 & 2)

Figure B-7B - Plasticity Index vs. Depth (Marsh Creation Area 3)

Figure B-7C — Plasticity Index vs. Depth (Hydraulic Structures)

Figure B-8A — Liquidity Index vs. Depth (Marsh Creation Areas 1 & 2)

Figure B-8B — Liquidity Index vs. Depth (Marsh Creation Area 3)

Figure B-8C - Liquidity Index vs. Depth (Hydraulic Structures)

Figure B-9 — Hydrometer Particle Size Analyses Results

Figure B-10 - Correlations between Compressibility and Index Properties

Figure B-11 — C4e vs. CR

Figure B-12 — Stress History Profiles

Figure B-13 — Coefficient of Consolidation vs. Stress Ratio

Figure B-14A — UUC Shear Strength vs. Depth (Marsh Creation Areas 1 & 2)

Figure B-14B — UUC Shear Strength vs. Depth (Marsh Creation Area 3)

Figure B-14C — UUC Shear Strength vs. Depth (Hydraulic Structures)

Figure B-15A — Vertical Effective Stress and Undrained Shear Strength vs. Depth

(Marsh Creation Areas 1 & 2)

e Figure B-15B — Vertical Effective Stress and Undrained Shear Strength vs. Depth
(Marsh Creation Area 3)

e Figure B-16 — Moisture Content vs. Depth (Borrow Area)

e Figure B-17 — Wet Density vs. Depth (Borrow Area)
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Figure B-18 — Dry Density vs. Depth (Borrow Area)

Figure B-19 — Organic Content vs. Depth (Borrow Area)
Figure B-20 — Plasticity Chart (Borrow Area)

Figure B-21 — Liquid Limit vs. Depth (Borrow Area)

Figure B-22 — Plasticity Index vs. Depth (Borrow Area)
Figure B-23 - Liquidity Index vs. Depth (Borrow Area)
Figure B-24 — UUC Shear Strength vs. Depth (Borrow Area)
Figure B-25 — 2006 Aerial and Borrow Area Boring
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Hydrometer Particle Size Analyses Results

Figure B-9

Boring ID Sample Depth % Gravel % Sand % Silt % Clay
B-01 23-25 0 3 72 25
B-02 33-35 0.4 17 63 19
B-02 38-40 0 0 39 61
B-02 48-50 0 35 54 11
B-02 73-75 0 6 76 18
B-02 78-80 0 11 57 32
B-04 23-25 0 21 61 18
B-05 23-25 0 21 44 35
B-05 33-35 0 5 62 33
B-05 48-50 0 1 43 51
B-06 2-4 0 3 25 72
B-06 6-8 BL 2 0 1 39 60
B-06 23.5-25 0 3 60 37
B-06 28-30 0 0 5 95
B-06 48-50 0 3 76 21
B-06 58-60 0 1 74 25
B-07 48-50 0 5 63 32
B-07 58-60 0 1 77 22
B-08 58-60 0 3 74 23
B-09 33-35 0 14 51 35
B-10 33-35 0 15 44 41
B-10 43-45 0 0 31 69
B-12 43-45 0 0 46 53
B-20 16-18 0 2 67 32
B-23 18-20 0 3 65 32
B-25 23-25 0 11 60 29
B-26 23-25 0 9 76 15
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APPENDIX F. SETTLING AND SLURRY CONSOLIDATION TEST RESULTS

This Appendix contains the following:

e Settling Column Test Results
e Slurry Consolidation Test Results

13-80-3705

Cole’s Bayou Marsh Restoration Project (TV-63)

Final Report of Field and Laboratory Data Collection
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ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
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SETTLING TEST REPORT
CLIENT._CPRA INCOMING SAMPLE NO.:_Composite 1
PROJECT: Cole's Bayou BORING:_ - SAMPLE:_-
FILE NO.:_13-80-3705 DEPTH:_Borrow Area Composite Oft,0Om
LABORATORY IDENTIFICATION: 133705/CS1
DATE SAMPLE RECEIVED:_- SAMPLE DESCRIPTION: Gray clay
DATE TEST SET-UP:_01/30/14
DATE REPORTED:_03/14/14
Settling Tests on Cole's Bayou Composite 1 Settling Column Diameter: 10.765 cm
Initial Slurry Height: 27.0 cm
30 Initial Slurry Solids Content: 13.4 %
Final Settled Solids Content: 314 %
Final Settled Height: 10.1 cm
1 Test Duration: 13 days
Time Settled Ht. Time Settled Ht.
25 (minutes) (cm) (minutes) (cm)
0.0 27.00
30 26.70
60 25.90
20
_ 127 23.30
% 247 19.15
g 480 16.00
€
E 15 1440 13.60
s 5760 11.00
% 7200 10.70
P — . ] 8640 1056
10 10,080 10.45
14,400 10.25
15,840 10.15
5 17,280 10.10
18,720 10.10
0
0 5000 10000
Time (minutes)
Initial Settling Velocity
Vs:
Time Interval:
Comments:

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the
Client. Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after
mailing of the test report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Checked @(}b' Date:3/24 /74 S:\Projects\2013\13-80-3705\Form SR-14 Rev. 0.docx



ARDAMAN & ASSOCIATES, INC. GEOTECHNICAL TESTING LABORATORY
ONE-DIMENSIONAL INCREMENTAL LOADING CONSOLIDATION TEST REPORT
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CLIENT: __ CPRA INCOMING SAMPLE NO.: =
PROJECT: _Cole's Bayou . BORING: Composite Sample #1 SAMPLE:
FILENO.. _13-80-3705 : — DEPTH: ©of rm
LAB IDENTIFICATIONNO.: __133708/CSt
DATE SAMPLE RECEIVED: - SAMPLE DESCRIPTION.: Brown clay
DATE SAMPLE SET-UP: 02/12/14
DATE REPORTED: 03/20/14
Test Methods & Procedures
6.0 ASTM Standard D 2435
. ™ Method A
55% I IS | e e | g [ | ¥ Method B
' C, Interpretation Method
solt o L | — : e — T e e — ¥ C,[Log Time]
: - ™ ¢, [Sq. Root Time}
Trimming Method
4.5 — il — 1 =T At cutting shoe
¥ other Compacted
40 G R = == o Initial Sample Diameter {cm)
o
E 35} —a T === — e ¢
5 a0 l— o 0 S ) — el 1 —Fo s S | Test Conditions
a
25— = . T —— ™ Tested at Natural Moisture Content
~ Specimen Tested Inundated
20} 1T 5 F i S e B v e _— Inundatedat 0, _0.05 (isf)
a Inundation Fluid:
15— _ | N o TN | e e T I ¥ tap water
| 1, . other
1.0 — , T T =—S S B Specimen Conditions
End of Primary
05 = _fmenene ] LI Initial Final
-3 - T T
é 10 ' - D (cm) 10.015 10.015
5 H (cm) 5.500 1.452
§ w, (%) 2447 376
& 3 s |® o e (pCH) 222 84.0
6 % 10+ — = = - | — | % ] e 6.657 1.021
e S
& ® S (%) 100 100
3]
‘é ° G, 272 - Assumed
8 - ~ Measured
105
0.001 0.005 0.010 0.050 0.100 0.500 1.000 4.000 Index Properties
VERTICAL EFFECTIVE STRESS, G (tons/ft) LL _
PL -
Pl -
Particle-Size Analysis Gravel Coarse Medium Fine
U.S. Standard Sand Sand
ASTM D 422 Sieve Size
¥ ASTM D 1140-Method 314" g No. 4 No. 10 No. 20 No. 40 No.60 | No. 100 No. 140 No. 200
Dry Mass(a): _154.49 (,:ﬁ'wp,::f's"fm) — — S e — —- - 98.0

The test data and all associated project information presented hereon shall be held in confidence and disclosed to other parties only with the authorization of the Client.
Physical and electronic records of each project are kept for a minimum of 7 years. Test samples are kept in storage for at least 10 working days after mailing of the test
report, prior to being discarded, unless a longer storage period is requested in writing and accepted by Ardaman & Associates, Inc.

Where: H=Specimen height; D = Specimen diameter; w, = Moisture content (ASTM D 2216); -y, = Dry density; e = Void ratio; S = Saturation;
G,= Specific gravity; ¢, = Coefficient of consolidation; and C,,, = Secondary compression index.

Checked Mé_ﬁzgf___._.__ Date: _Wi.%_






