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SUBSOIL INVESTIGATION
TERREBONNE PARISH CONSOLIDATED GOVERNMENT
NORTH LAKE BOUDREAUX FORCED DRAINAGE PROJECT
TERREBONNE PARISH, LOUISIANA
AAI PROJECT NO. 09-L3176

1.0 INTRODUCTION

This report contains the results of a subsoil foundation investigation made at the
subject site. Instructions to proceed with the investigation were provided on October 23, 2009
from Mr. Marc J. Rogers, P.E. of T. Baker Smith, Inc. the design engineers for the project.

A statement of limitations is provided following the text of this report.

The study included the drilling of soil test borings to determine subsurface
conditions and stratification and the performance of soil mechanics laboratory tests on samples
obtained from the borings to evaluate their physical characteristics. Engineering analyses were

made based on the borings and test data to develop criteria to be used in foundation design.

2.0  SOIL BORINGS

2.1. Field Exploration

Five (5) undisturbed sample type soil test borings (B-1 through B-5) were drilled
to depths of 40 feet to 100 feet on October 26 through October 29, 2009. The borings were
made with a marsh buggy drill rig at designated locations approximately as shown in plan on
Figure 1. Logs of the borings showing the detailed stratification and sample depths are given

in the Appendix.

[ A | Ardaman & Associates, Inc.



Undisturbed sampling was performed continuously in the upper 10 feet of the
ground surface and on approximate five (5) foot centers thereafter in all cohesive or semi-
cohesive materials with a three inch diameter thin wall tube sampler. Representative samples
were cut from the cores and placed in moisture proof containers for preservation until

laboratory testing could be performed.

3.0 LABORATORY TESTS

In order to develop the physical properties of the soils, soil mechanics
laboratory tests were performed on samples obtained from the borings. This testing consisted
prirﬁarily of natural moisture content, unit weight and unconfined compression. Atterberg
limits were performed on selected cohesive samples. Atterberg Limits tests were performed on
selected cohesive samples. The results of all the laboratory tests are tabulated along side the

boring logs at the appropriate sample and depth in the Appendix.

The Unconfined Compression strength tests are used in analyses to determine

»

soil bearing values. They also give a measure of “strength” used in slope stability and pile
load capacity analyses. The Atterberg Limits along with the Natural Moisture Content tests

give an indication of the compressibility of the soils and are used empirically to estimate

settlements and the susceptibility of soils to volumetric change.
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4.0 SUBSOIL CONDITIONS

4.1. Borings (B-1 through B-5)

Reference to the logs of borings B-1 through B-5 shows that beginning at the
ground surface there is very soft to soft gray clay or organic clay to the borings’ termination of
40 ft. in borings B-1, B-2 and B-4 and continues to the 66 ft. and 78 ft. depths in borings B-2
and B-5. This clay layer is underlain by soft to medium stiff gray clay or silty clay to the

borings’ termination depth of 100 ft.

4.2. Groundwater
The borings were made within standing water and wet site conditions.
Groundwater can fluctuate due to seasonal precipitation, drainage, prolonged drought, etc. In

view of this, groundwater should be measured at the time of construction.

5.0 FURNISHED INFORMATION AND FOUNDATION ANALYSIS

We understand that the project consists of raising the “back levee” in the
vicinity of the Lake Boudreaux Diversion Project in Terrebonne Parish. The project will
comprise of raising 6,000 linear feet of levee approximately 3 ft. to 4 ft. above its current
height and constructing a new pump station. A borrow canal will be excavated to

approximately Elev. -9 near the levee to obtain material for the levee raising.

Analyses were made based on the soil borings and laboratory test data to

develop geotechnical related parameters for use in design of the levee and the new pump

3-
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station. These include evaluation of the global stability of the new levee height including

settlement and pile capacities for the pump station.

In addition, the vertical capacity of sheet piles driven near or for the pump
station was requested. The vertical capacity for the steel sheet piles driven at the pump station
site was calculated as 400 psf per foot of length, per foot of depth. This value is applicable for

fully embedded sections of sheet pile.

6.0 STABILITY ANALYSIS

Geotechnical analyses with regard to overall stability were made based on the
cross-sections sections provided and data obtained from the site. The analyses were based on
the “Wedge Method” or “Method of Planes”, developed by the U.S. Army Corps of
Engineers, New Orleans District, to determine the driving and resisting forces involved. The

effects of strength gain due to additional fill placement were not considered in our analyses.

The most critical cross-sections were analyzed to determine the factor of safety

for the new construction. The results of the slope stability analyses are given on Figures 2

through 6 and are tabulated below.
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APPROX. MINIMUM
APPROX. BORROW ASSUMED CRITICAL FACTOR OF
CASE LEVEE CANAL FLOOD SIDE FAILURE SAFETY
HEIGHT. BOTTOM WATER ELEV AT CRITICAL
WIDTH. ELEV. ) FAILURE
(FT.) ELEV.
Case 1 (Figure 2) El. +8 37 El. +1 El. -55 1.22
Case 2 (Figure 3) El. +8 37 El. +4 El. -55 1.20
Case 3 (Figure 4) El. +8 43 El. +4 El. -55 1.20
Case 4 (Figure 5) El. +8 43 El. +8 El. -55 1.05
Case 5 (Figure 6) | El. +10 43 El. +4 El. -55 1.01

In general, a minimum factor of safety of 1.3 is believed needed to assure good
stability against a deep seated slope type failure. However, lesser factors of safety on the
order of 1.2 could be considered if the risks associated with localized bank instability of
excavated side slopes are relatively small. For water at the top of the levee, a minimum factor

of safety of 1.05 was calculated.

We do not recommend the levee be built higher than Elev. +8 and that the
borrow canal be excavated a minimum distance of 50 feet from the protected side toe of the

levee.

7.0 SETTLEMENT ANALYSES

Settlement analyses were performed for the proposed levee. The total amount of
settlement depends on the geometry and intensity of the applied load and on the compressibility

of the underlying soil strata. As settlement progresses, the net intensity of the applied load
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decreases. Note that this decrease occurs if the levee is not periodically maintained to its
initial elevations. The results of our analyses indicate long term settlement along the centerline
of the proposed levee will be on the order of 10 to 12 inches for construction to Elev. +8.

Settlement at the toe of the slopes is estimated to be Y2 (or less) of these values.

7.1  Time Rate
The estimated settlement values are approximate long-term estimates. Additional
analyses were made to determine the estimated time to achieve various degrees of consolidation

(percent of ultimate settlement). The results of our analyses are provided on the following

table.
Approximate Time Rate of Consolidation
Percent Primary Consolidation Time
(% of Ultimate Primary Settlement)
30 Immediate to 1 month
50 6 months to 1 year
90 10 to 15 years

It should be noted that time rate estimates are difficult to predict. Actual values
may vary 20 to 30% from our predicted values.

8.0 PILE FOUNDATIONS

Analyses were made based on the borings and laboratory test data to estimate
the load carrying capacities of several lengths of timber piles having a 7 inch diameter tip and a

12 inch butt (ASTM D-25), and 12 inch and 14 inch square pre-stressed concrete (SPC) piles.
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The piles will receive their support through “skin friction” along their embedment length since

no stratum was encountered that would offer good additional “point” support.

8.1 Estimated Pile Load Capacities

The results of analyses to estimate pile load capacities in compression and
tension are given on Figure 7. For the purpose of analysis, pile lengths given on Figure 7 are
as measured from the existing ground surface and assume the pile butt is located at or near the
existing ground surface. The capacities for piles located in the Intake Basin of the pump station
are provided on Figure 8 assume the pile butt will be located at approximately 20 ft. below the

existing ground surface, or at the intake basin slab.

The estimated pile load capacities given on Figures 7 and 8 contain factors of
safety of 2 against failure in compression and 3 in tension which are recommended for design.

They do not consider drag load, group effect, or settlements, as will be discussed.

8.2 Drag Load

When fill is placed on the site, the underlying compressible soils consolidate,
resulting in surface settlement. As the compressible soils consolidate, “negative skin friction”
or downdrag may be imparted on piles. This could result in an extraneous load, additive to
any structural load, on the piles and could increase settlements of the structure. It is our
opinion that drag load is dependent on the thickness of fill, compressibility of the soils, time-

rate of consolidation and pile length. If 2 feet of new fill or less is required, drag load should

7-
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be unimportant to design. However, it is recommended that this fill be placed as soon as
practical prior to construction, If more than 2 feet of new fill is required, further consideration

should be given to the effects of drag load.

8.3 Group Effect

The effect of pile grouping on pile load capacities is dependent on pile spacing,
pile lengths and soil characteristics throughout the pile length and below the pile tips.
Assuming a minimum center to center spacing of 3 feet, group effect should be unimportant
for pile clusters of less than 6 piles for this project. Group effect could become important for

larger clusters and should be evaluated when actual pile layout is known.

8.4 Pile Estimated Settlements

No detailed settlement analyses were made since the exact design structural
loads, pile layout, etc. are not known at the present time. However, settlement of a pile
supported footing using the provided pile load capacities is estimated to be on the order of %2
to 1 inch. Settlements may increase with the size of the pile cluster and, if larger clusters of

closely spaced piles are needed for support, detailed settlement analyses should be made.

8.5  Pile Driving
In general, driving of timber piles should be limited to the rate of 25 blows per

foot using a Vulcan No. | hammer or a 2000 to 3000 pound drop hammer falling 5 feet.

Driving of the square pre-stressed concrete piles should be limited to the rate of 75 blows per

.8~
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foot using a Vulcan No. 8 hammer, or equivalent. These recommendations are given in order

to minimize possible damage to the piles.

8.6  Vibrations
Vibrations due to pile driving activities should be expected and should be
monitored during the driving of probe piles and job piles. In general, vibrations should be
limited to about 0.25 inches per second (peak particle velocity) at all existing nearby sensitive
structures. If this value is exceeded, further consideration should be given to the effects of

vibrations.

9.0 CONSTRUCTION CONDITIONS

9.1 Excavation Cofferdams

It is our opinion that the methods, means and sequence of the construction
excavation for the pump station should be the responsibility of the general contractor who
should be experienced in this type construction. No detailed analyses were made with regard
to construction excavation cofferdam. The excavation for construction of the station should be
sheeted and internally braced, as needed, to assure good stability and to minimize lateral soil
movements. The design of the cofferdam system should be the responsibility of the contractor

and their engineers.
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9.2 Dewatering

It is our opinion that the methods, means and sequence of dewatering should
also be the responsibility of the general contractor who should be experienced in this type
construction. However, the following general discussion with regard to dewatering is offered.
As discussed previously, the subsoils encountered at the invert of the proposed intake basin are
subject to a loss in shear strength due to reworking or poor groundwater control. Therefore, it
is believed that the structure excavation could be effectively unwatered with normal sumps and
pumps. In any event, it is recommended that construction should proceed as quickly as
possible and that the excavation be backfilled as soon as practical to avoid long term pumping

which could result in a general lowering of the water table and associated areal settlements.

9.3 Borrow Canal Excavations

Consideration should be given to the effects of bank sloughing, particularly if
hydraulic dredging results in near vertical cuts. In this regard, an allowance should be made
for the sloughing by considering the side slopes discussed above that are needed to assure an
adequate factor of safety against slope stability type failure. Even though this slope area may
not be physically excavated, sufficient right-of-way should be provided to account for
instability of the steeper hydraulic side slopes. Also, consideration should be given to initially
dredging near the center of the borrow canal and progressing gradually toward both banks with
successive passes. In this manner, the potential for sloughing of the side slopes can be better

evaluated prior to nearing the limits of the top of bank and right-of-way.

-10-
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10.0 CLOSING

Often during final design and /or construction, questions can arise which are not

specifically covered in the report. They can normally be handled by a brief phone call or

conference with the designers.
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LIMITATIONS AND CONDITIONS

The analyses and recommendations presented in this report are based on the provided project
information and the results of the investigation. While it is not likely that conditions will differ
greatly from those observed in the soil borings it is always possible that variations can occur
away from the borehole locations. If it becomes apparent during construction that subsurface
conditions differing significantly from those observed in our borings are being encountered,
this office should be notified at once so their effects can be determined and any remedial
measures necessary can be prescribed. Also, should the nature of the project change, the

recommendations provided in this report may have to be re-evaluated.

This report has been prepared for the exclusive use of T. Baker Smith, Inc. and its clients for
the purpose of constructing the proposed project features as generally described in this report.
The recommendations provided in this report are site specific and are not intended for use at
any other site or for any other facility. This report provides recommendations for design and

construction and should not be used as construction specifications.
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1 Water 062.0 0.0 0.0 0.0
2 Water 62.0 0.0 0.0 0.0 ARDAMAN & ASSOCIATES, INC.
Geotechnical, Environmental and
3 Clay 110.0 400.0 400.0 0.0 Materials Consultants
" 5 Clay 92.0 230.0 230.0 0.0 A 1 -10.00 13601 25500 800 17427 3787 39901 13640 2.93
6 Clay 90.0 200.0 200.0 0.0 B 1 -20.00 15402 17250 6600 40545 17572 39252 22973 1.71
AAL 09-L3176, FLOOD SIDE WATER @ ELEVATION +8 FT." (TOL)
7 Clay 104.0 250.0 250.0 0.0 C 1 -40.00 20402 14000 14403 110138 68223 48805 41915 1.16
g aaad .05 43 FT. WIDE BORROW CANAL, 50 FT. WIDE BERM
| 8 Clay 102.0 280.0 S 280.0 0.0 D 1 -55.00 25202 13000 19204 184069 129625 57406 5 . TOP OF LEVEE @ ELEVATION 8.0 FT.
9 Clay 100.0 600.0 600.0 0.0 E 1 -65.00 31702 13750 25704 249533 189904 71156 59629 1.19 CASE 4
o e T T EEs——T SRS S - Ry + Rp + Rp
FACTOR OF SAFETY =
SURFA!;E WATER LEVEL ___I_].U.P. 2 IiY’El_O_STATIC UPLIFT PROFILE e e —— fmioEa D,\ - DP i
= 30 FYEET GEOTECHNICAL DATA FILE: 3176i.in PLOT DATA FILE: 3176i.plt DIRECTORY : C:\ULWEDGE FIG. S




e s R e S T S s SR T B I R 1R TR S W R T G T S R I SR T O T R T A Vo R R T M N T D e R S T Y T AR ek : T R e e T e

DISTANCE IN FEET

0 30 60 920 120 150 180 210 240 270 300 330 360 390
I | I | 1 I 1 I I I 1 I I I I I I I 1 I 1] I I I I I I I
- | - 30
Fs P
0 | == i M'?é’ e S.M.L.= +1.00 =T pupuram | o
-10.0
L ® d
-20.0
: -
B -30 - ® -1-3 g
E -40.0 (g 2) a
g [ @ ' S
> . |2 il >
> 55.0 N
B | @) ® | >
& -60 o L . / -60 =
a ©® @ .
©
90 - - -90
-100.0
-120 =~ —-120

1 Water 62.0 0.0 0.0 0.0
) Water 62.0 0.0 0.0 0.0 ARDAMAN & ASSOCIATES, INC.
: Geotechnical, Environmental and
3 Clay 110.0 400.0 400.0 0.0 Materials Consultants
5 Clay 92.0 230.0 230.0 0.0 A 1 -10.00 15001 27000 800 21194 3787 42301 17407 2.46
6 Clay 90.0 200.0 200.0 0.0 B8 1 -20.00 17801 17250 6600 45184 17572 41651 27612 1.51
"AAT 09 09-13176, FLOOD SIDE WATER @ +4.0 FT (HWL)"
7 Clay 104.0 250.0 250.0 0.0 Cc 1 -40,00 22602 14000 14403 114732 68223 51005 46509 1.10
8 Cla 102.0 280.0 280.0 0.0 D 1 55.00 25402 13060 19204 186904 129625 57606 57279 1.01 "43 FT. WIDEBORROW CANAL, 51 FT. WIDE BERLE
. . . . > =55, ) i R <
y — "T0? OF LEVEE @ ELEVATION +10 FT"
| 9 o Clay 100.0 _ 600.0 i 600.0 0.9 E 1 -65.00 31902 11250 25704 249420 | 139904 68856 59516 i.16 CASE 5
T S ——eeE—— - — — “" -_.!;:_ + R 4o il e ) —
S.W.L. 11 SURFACE WATUR LEVEL . H.U.P, :: HYﬂOSTr\'l'IC UPLIIT PROTILE — _ P FAC"TN_‘(UF S‘\FETY - : Dr\ = : DP P B i S —e PO R ——— - —
SCALE: | INCH = 30 I'EET GEOTECHN{CAL DATA TILE: 3176j.in PLOT DATA TILE: 3176j.pit DIRIICTORY : CAULWEDGE FIG. 6




SUBSOIL INVESTIGATION
TERREBONNE PARISH CONSOLIDATED GOVERNMENT
NORTH LAKE BOUDREAUX FORCED DRAINAGE PROJECT
TERREBONNE PARISH, LOUISIANA
AAI PROJECT NO. 09-L3176

ALLOWABLE PILE LOAD CAPACITIES

TREATED ASTM D 25 QUALITY TIMBER, COMPOSITE TIMBER PILES,
AND SQUARE PRESTRESSED CONCRETE PILES (SPC)

ESTIMATED SINGLE PILE LOAD CAPACITY IN TONS
FACTOR OF SAFETY = 2.0 IN COMPRESSION
FACTOR OF SAFETY = 3.0 IN TENSION
LENGTH OF Small Timber 12” Square Prestressed | 16” Square Prestressed
PILE 77 tip — 12” butt Concrete (SPC) Concrete (SPC)
IN FEET Comp. Tens. Comp. Tens. Comp. Tens.

40 6 3 11 7 14 9

45 7 4 12 8 16 11

50 8 5 13 9 17 12

55 9 6 14 10 19 13

60 11 7 16 11 21 14

65 12 8 18 13 24 16

70 13 9 20 14 25 17

75 14 10 22 16 28 18

80 15 11 24 17 32 19

85 17 12 27 18 35 21

90 18 13 29 19 39 23

95 20 14 32 21 43 26

100 21 15 35 23 47 30

* All piles lengths are measured from the existing ground surface

ABRDAMAN & ASSOCIATES, INC. FIGURE 7



SUBSOIL INVESTIGATION
TERREBONNE PARISH CONSOLIDATED GOVERNMENT
NORTH LAKE BOUDREAUX FORCED DRAINAGE PROJECT

TERREBONNE PARISH, LOUISIANA
AAI PROJECT NO. 09-L3176

ALLOWABLE PILE LOAD CAPACITIES FOR PUMP STATION INTAKE BASIN

TREATED ASTM D 25 QUALITY TIMBER, COMPOSITE TIMBER PILES,
AND SQUARE PRESTRESSED CONCRETE PILES (SPC)

ESTIMATED SINGLE PILE LOAD CAPACITY IN TONS
FACTOR OF SAFETY = 2.0 IN COMPRESSION
FACTOR OF SAFETY = 3.0 IN TENSION
LENGTH OF Small Timber 12” Square Prestressed | 16” Square Prestressed
PILE BENEATH 7” tip - 12” butt Concrete (SPC) Concrete (SPC)
IN FEET Comp. Tens. Comp. Tens. Comp. Tens.
20 2 1 5 4 6 4
25 3 2 6 4 8 5
30 4 3 7 5 9 6
35 5 4 8 6 11 7
40 6 4 10 7 13 8
45 7 5 12 8 16 10
50 8 6 14 10 18 11
55 9 6 16 11 20 13
60 10 7 18 12 24 15
65 12 8 21 14 27 17
70 13 9 23 15 30 20
75 L5 10 26 17 34 22
80 16 11 29 19 38 24

* All piles lengths are measured from bottom of intake basin (assumed to
be 20 ft. below existing ground surface).

ARDAMAN & ASSOCIATES, INC.

FIGURE 3



APPENDIX

BORING LOGS



DESCRIPTION OF TERMS AND SYMBOLS
USED ON SOIL BORING LOG

Long-Term Depth |

Depth to water after boring is completed
T (time noted);

Short-Term Depth |

Depth to water after initial water encountered
prior to proceeding with boring (time noted).

Initially Encountered |

= Depth where free water was initially encountered
during augering.

20

3.5 (P)

Sampling/Field Data

Undisturbed |

_25..

3" dia. Tube sample

Pocket Penetrometer (P) |
Penetration resistance (tons/sq. ft.).

Torvane (T) |

Shearing resistance (tons/sq. ft.)

Split Spoon J

NV 130
- 30 A- (3-7-6)

..35..

Std. penetration test

Std. Penetration I

No. of blows per foot (blows per each six
inch increments).

Auger I

o

Disturbed (auger) collected in accordance with
ASTM D-1452,

No Recovery |

40

Sampling attempted but no sample retrieved.

FIELD DATA LABORATORY DATA
: | Afterberg Limits o
g=] Depth Field  |Compressive| Water |Dry Unit =3
5515@ feot) | Test Strength  |Content| Weight Other | =
535 (e IS Resuts | s | (%) |(peh | LL | PL | PI 2 DESCRIPTION
Description ]
Classifications are based on visual observations
by field & lab representatives as well as results
- 5 - of laboratory data (when availabie).
Laboratory Data
Compressive Strength |
L 10 - Ground Water Levels Value based on peak compressive strength.

Determined by unconfined compression test
unless otherwise noted.

Dry Unit Weight J

As determined by method simitar to
ASTM D-2937.

Water Content |

As determined by pertinent portions of ASTM
D-2216.

Atterberg Limits |

LL : Liquid Limit
PL : Plastic Limit
P1: Plasticity Index
(= Liguid Limit - Plastic Limit)

| Other |

Results of other tests such as consolidation,
permeability, grain size or notes associated with
testing program.

Soil Type

Graphical representation of soil type.
In accordance with USCS Symbols.

Ground Water Level Data

Boring Advancement Method

Notes

Form LOGTERMS
dorsrr e e

Boring Abandonment Method

e e T T TR

e e S S

Strata Boundaries May Not Be Exact

e D A

e )



Terrebonne Parish Consolidated LOG OF SOIL BORING B-1 File: 09-L.3176
Sgl\',t?]r'gl(eg tBoudreaux Forced Drainage By - A d Date: 10/26/09
Project r aman Logged by: J.H. Binder lll
South Pump Station and Levee d h & Assaociates, Inc., iller:
Terrebonne Parish, Louisiana Driller: T. Jeansonne
T. Baker Smith, Inc. Sheet 1 of 1 .
Houma, Louisiana Rig: Marsh Buggy
ELD DAT LABOR D Location: Lat. 29°29'47.8"
i A ] ABORATORY ATA o g Long. 90° 40" 42.64"
8 2§ Alterbera LIS 12 251 £% | 2 | surface Elevation: N/A (it NAVD)
Ground Depth (5l Field @g’ﬁ olater, v‘\’r‘iclum: 85 § 2 = urface Elevation: .
Wat feet] a 2 £ |Conten o 589 20 L
e;veelr (Feeh 13 Racst §3 | co (e | LL| PL| P & ag o0 | @ Description
B Soft gray CLAY (CH)
No (P) with organic matter, silt, and wood
No (P)
025(P) |0.37| 42 114 | 60| 23 | 37 /
/i
Very soft gray CLAY (CH)
0.25(P) 78 with organic matter and silt and sand
<0.25(P)|0.23 | 105 | 93 |141| 45| 96
- 1 0._
7
No (P Soft gray CLAY (CH) with organic matter and
o (P) sand traces
- 1 5__.-
:l <0.25(P) 47
—20
/.
Very soft to soft brown CLAY (CH)
with organic matter
—l <025(P)| 0.26 | 104 | 89
- 25_.
M <o025(P) 104
308 < 0.25 (P) 385 - with organic clay layer
— <0.25(P)| 0.09| 114 | 86 |149| 50 | 99
- 35 — -
.
i .
B - with silt layers
—| <0.25(P)| 0.27 | 68 102 /
o 77/
Ground Water Level Data Boring Advancement Method Notes Boringcomplated.at :

kv4

ARDLOGT1 D1R 083175,8P4 LOGIIR.GDT 0141810

Free water firsi encountered

3" Norn, Dia. Short Flight Auger:
Ut 10 ft.

3" Dia. Ratary Wash:

10 to 40 ft.

Boring Abandonment Method

Borahole growtad with cement/
cantonite 1pon sompletion

Boring Drilled in Marsh

strata Boundaries May Mok Ha Exact




Terrebonne Parish Consolidated LOG OF SOIL BORING B-2 File: 09-L3176
ﬁool",t?\rggtBoudreaux Forced Drainage [ ERY Y A d Date: 10/26/09
Project ) A r aman Logged by: J.H. Binder Ill
South Pump Station and Levee & Associates, Inc. Driller: T. Jeansonne
Terrebonne Parish, Louisiana
T. Baker Smith, Inc. Shist .ol 1 Ric: -
Houma, Louisiana 19: Marsh Buggy
FIELD DATA LABORATORY DATA N i s
) : '
o Zz Atterberg Limits . 5% vy | S .
Ground Dfapth -2 Field 8 gi CWa::r "3.?‘,”,',‘{‘ ggé @‘3 % Surface Elevation: N/A (ft., NAVD)
W t [~ ey t| =0 . .
f:glr el R::S;tts g ) | pen | LL| PL| Pl gag o0 | @ Description
B /// Softgray CLAY (CH)
No (P) % with organic matter and wood
No (P) %
— 5 —{/| No(P) %
025(P) |0.48| 53 109 (73 (29 | 44 é
s
Very soft gray CLAY (CH)
<0.25(P) 79 7 with organic matter
10 %
<0.25(P)| 0.20 | 85 95 %
—15 %
<0.25(P)| 0.17 | 84 91 %
— 20 /
%
Soft dark gray ORGANIC CLAY (OH)
- 22 with roots
8 <0.25(P)|0.39 | 149 84 (203]| 98 |105 ooy
ey
Soft gray CLAY (CH)
i / with organic matter
<0.25 (P) 112 /
30 %
— | <025(P)| 0.27 | 85 o4 1107| 35| 72 % with sand lavers
- 35— % - sa yers
5| —3 <0.25(P) 97 /
" Rl 1 78 o
Pre]| _ _ Roring cnmniaterl gt 40 ft R
= __GroundWater Level Data Boring Advancemant Method Motes it e
31 T
s} 3" Nom. Dia. Short Flight Auger: Boring Drilled in Marsh
" 0to10 ft.
&1 E Free waler first encountared 3" Dia. Rotary Wash:
e 10 to 40 ft.
o o
5 ____Boring Abandonmant
3 Borahole grovted with camsnt,
Q henivnite unon complelion

=i

Falnl

Strata Boundarias May Mot 3. Dxact




Terrebonne Parish Consolidated LOG OF SOIL BORING B-3 File: 09-L3176

ARD LOGO1 01R 083178.GPJ LOGOTR.GDT 01/18/10

Sg\r’ti"ll.r:ke:tBoudreaux Forced Drainage Y @ Date: 10726109
Project A Ard aman Logged by: J.H. Binder lli
South Pump Station and Levee & AssociatES, Incl . .
Terrebonne Parish, Louisiana Driller: T. Jeansonne
T. Baker Smith, Inc. Ghiet 1 of 3 ,
Houma, Louisiana Rig: Marsh Buggy
FIELD DATA LABORATORY DATA Location: Lat, 29" 29 34.73"
= : " 3 Long. 90° 41'6.25
a2 Ze Atterberg Limits |u g5 ox | 5 .
Ground | Depth -E.. Field ggg CWa:ert W“,Ugl ggg ag % Surface Elevation: N/A (ft., NAVD)
t feet ac=|Co Wi o 20 . A
‘Jv;avglr i R::ﬁﬁs gﬁ o | ey | LL| PL| pI ag 0o | @ Description
3
- No (P) Very soft to soft gray SILTY CLAY (CL)
with sand and organic matter lenses
No (P)
— 5 —/| No(P)
No (P)
<0.25(P)| 0.18 | 37 116
—10
<0.25(P) 37
—15
Soft gray CLAY (CH)
with organic matter and silt seams
:[ <0.25(P)| 0.28 | 57 106 | 77 | 28 | 49
—20
Soft gray CLAY (CH)
with organic matter
- <0.25 (P) 109
— 25
—# <0.25(P)| 0.26 | 132 85
o 30_. -
<0.25(P
. (P) 413 - with peat and roots
<0.25(P)| 0.256| 99 | 89 144 44 {4100
7
: - ntinued MNext Page
L Ground Water Level Data Boring Advancement Method Notes o
3" Nom. Dia. Short Flight Auger: Boring Drilied in Marsh
0to 10 ft.
Y/ Free water first encountered 3" Dia. Rotary Wash:
- 10 to 100 ft,

| Boring Abandonment Wethied

Borahole grouted with cament/
bentonite uuon complation

Sirata Boundaries May Mot Be vixact



Terrebonne Parish Consolidated LOG OF SOIL BORING B-3 File: 09-L3176

Government

. , Date: 10/26/09
North Lake Boudreaux Forced Drainage i e R |
Project Ard ama n Logged by: J.H. Binder llI
South Pump Station and Levee & Associates, Inc. Driller: T. Jeansonne
Terrebonne Parish, Louisiana )
T. Baker Smith, Inc. Sheet 2 of 3 .
Houma, Louisiana Rig: Marsh Buggy
FIELD DATA LABORATORY DATA X
o ) )
o 2 Atterberg Limits | 53 o« o
Ground | Depth K Field g'g,ﬁ, cwa:art "';,:‘IU&“ §_§i E: g Surface Elevation: N/A (ft., NAVD)
feet] 2 £ < |Content| We @ =0 L
Lover | " (& R::ﬁrts 58 | % weh | LL| PL| Pl Ca§ OO0 Description

Soft gray CLAY (CH)
with sand layers and shells

—[<0.25(P) 40
_45_

;[<0.25(P) 0.32| 67 | 103
- 50

—l<0.25(P) 0.32| 47 | 110

<0.25(P)| 0.26 | 49 | 104 | 65 | 26 | 39

Yo e

GOIR.GDT 01/1810

ARD LOGD1 01R 033176.62) LOG

<0.25 (P) 64
Medium stiff gray CLAY (CH)
with some sand and shells
0.25 (P) 0.52 | 57 104 [ 78 | 30 | 48
— 70
— 0.25 (P) 43
= ?5_
S !
! == 0.5 (P) 0.84 | 82 90 [155| 58 | 97 . i 1
80 i _ - with organic maiter e
— Continued Mext Paga
Ground Watar Level Data Boring Advancement Methodl Motes f
3" Nom. Dia. Short Flight Auger:
01010 ft. f
\/  Free water first encountered 3" Dia. Rotary Wash: !
1 10 t0 100 ft.

__Boring Abandenment Method
Borehole grouted with cement/
santonite upen completion

Strata Soundaries May Mol Ba Bgoet |



Project
South Pump Station and Levee
Terrebonne Parish, Louisiana

Terrebonne Parish Consolidated
Government

North Lake Boudreaux Forced Drainage Y AI’ d am an X
ﬁ ogged by: J.H. Binder Iil

& Associates, Inc.

LOG OF SOIL BORING B-3 File: 09-L.3176

Date: 10/26/09

Driller: T. Jeansonne

178,GPJ LOGOIR.GOT 01/18/10

) LOGDT O1R 0831

. Sheet 3 of 3
T. Baker Smith, Inc. .
Houma, Louisiana Rig: Marsh Buggy
ELD DATA LAB RY D Location: Lat, 29° 29' 3I4.7':§"“
Fi g ORA;?b uA‘:;A = 9 Long. 90° 41'6.25
g 2 c erbergLimits (o o > o4 > i
Ground |Depth (o] Field | 8¢ Water | ot un §»§£ 5 % Surface Elevation: N/A (ft., NAVD)
w feet a P £ |Conte = 0o 3] Lo
Lo | 70218 Rzzsfts 53 o | Geh | Lt | PL| P @a§ 00 | @ Description
Medium stiff gray CLAY (CH)
with some sand and shells
S5 (P .
05 (P) 0.61 el 1% - with organic matter
— 85_
0.5 (P) 095| 78 100
—90
0.25 (P) 93 99
—95
0.5(P) 42 44 | 20 | 24 4
10 Boring completed at 100 ft.
106
—1°1 0+
1156
12
- Ground Water Level Data Boring Advancement Method Motes -

Free water first encountered

3" Nom. Dia. Short Flight Auger:
0to 10 ft.

3" Dia. Rotary Wash:

10 to 100 ft.

__Boring Abandgnment Method |

Borehole groutad with cement/
hentonite upon completion

Strata Doundaries May Mot Be Exact |



Terrebonne Parish Consolidated LOG OF SOIL BORING B-4 File: 09-L3176

Sgl\',tinl‘.r:lgﬂBoudreaux Forced Drainage EREy &) A d Date: 10/26/09
Project r aman Logged by: J.H. Binder Il!
South Pump Station and Levee - ‘ & Associates, Inc. —

Terrebonne Parish, Louisiana Sheet 1 of 1 Driller: T. Jeansonne

T. Baker Smith, Inc. .
Houma, Louisiana Rig: Marsh Buggy

01/18M0

D LOGO1 01R 088176.GPJ LOGOIR.GOT

AR

FIELD DATA LABORATORY DATA " o e he e
) * '
o 2. Atterberg Limits [ 8 o | S .
%;ound Depth i Field g-?ﬁ CWa::rt ":?ﬂu,r,':' ggg EE % Surface Elevation: N/A (ft., NAVD)
il feet! a ¢ < |Conten o o s
G | e §§ %) | oo | LL| PL| PIEEY 6S | & Description
- No (P ] Very soft to soft
o (P) 2 brown and gray organic CLAY ( OH)
o
No (P) “‘3“:
AN
No (P)
<0.25(P)| 0.31 | 107 89 (148| 52 | 96
<0.25 (P) 172
Very soft gray CLAY (CH) w/ much organic
matter
ﬂ <0.25(P) 70 - with silt
—15
<0.25(P)| 0.20 | 87 94 (114 34 | 80
— 20
—8 <0.25(P)| 0.24 | 87 92 19931 |68
-25
— <025(P)| 017 | 72 98
== 30 -
0.25 (P)
- 35_ -
—| <0.25(P)| 014 | 86 o4
ONC— - )_!0 INSUU - = = e e
Ground Water Lavel Data Boring Advancement Method Notes BQH'L_'%BO PesaLa0 f;- .
3" Nom. Dia. Short Flight Auger: Boring Drilled in Marsh
i O0to 10 ft.
'/ Freewater first encountered 3" Dia. Rotary Wash:
10 to 40 fi.

—___Doving Abandonment Mathod

Borehole grouted with cement/
bantoniie nhon nomplation

Strata Soundaries May Mot Be ©“xact



01/18M0

Terrebonne Parish Consolidated LOG OF SOIL BORING B-5 File: 09-L3176
ﬁgl\'lt?\rrl‘.rz::(?tBoudreaux Forced Drainage HERY W A d Date: 10727109
Project A r aman Logged by: J.H. Binder I
South Pump Station and Levee & Associates, Inc. Driller: T. Jeansonne
Terrebonne Parish, Louisiana Sheet 1 of 3
T. Baker Smith, Inc. Rig: Marsh Bu
Houma, Louisiana ’ a9y
FIELD DATA LABORATORY DATA Location: tg:‘-;%"o%i foa
P 2 ' :
2 e Atterberg Limits |u 5% o € > —
Ground Dfepth E Field g ?f cWa:ert Vguatiu;;ltit §'§§ a% % Surface Blevation; VA (1., NAVD)
Wats t t £ = |Conten 8 ] =0 L
\J;Pavglr Al R::ﬁlts §m o) | wen | LL| PL| P °ﬂ-§ o0 | @ Description
— 7,
Very soft gray SILTY CLAY (CL)
No (P) i with roots
No (P) %%
— 5 <0.25 (P) 41 48 | 25 | 23 ﬁ(
0.25 (P) 39 g
'
7, : -
Very soft to medium stiff
No (P) gray and brown CLAY (CH)
—10 / with organic matter and roots
0.5 (P) 0.52| 49 | 110 %
0.25 (P) 53 %
-15 %
<0.25(P)[0.19 ) 49 | 107 | 81 | 27 | 54 %
20 %
Very soft gray and brown CLAY (CH)
with organic matter
<0.25 (P) 120
-25
<025(P)| 0.09 | 102 | 86
— <0.25(P) 124 '
H <025(P)|0.13 | 120 | 6 |
S _._.40.--“ T —_— B

Ground Water Level Data

Boring Advanceiment Mathed

ARDLOG01 01R 093176.GPJ_LOGDIR,GDT

Free water first ancountered

Continuad Next Page

Motes

3" Nom. Dia. Short Flight Auger:

0to 10 ft.

3" Dia. Rotary Wash:

10 to 100 ft.

_ Boring Abandonment dlothad

Borenole groutad with cemant

Lmr?)m 2 1upon comnlatic

Boring Drilled in Mﬂl’bﬂ

Sirata Sounilarias May ot

lo Uxaot



Government

Project

Terrebonne Parish Consolidated
North Lake Boudreaux Forced Drainage

South Pump Station and Levee
Terrebonne Parish, Louisiana

LOG OF SOIL BORING B-5 File: 09-L3176

Wﬂﬁj Ardaman Logged by: J.H. Binder Il

& Associates, Inc.

Date: 10/27/09

Driller: T. Jeansonne

Level

Sheet 2 of 3
T. Baker Smith, Inc. -
Houma, Louisiana Rig: Marsh Buggy

FIELD DATA LABORATORY DATA Koostion: Lat. 23120285

5 g ong. 90° 41' 35.2
g 25 Aterberglimits 4 28l 2% | 2 | 5urtace Elevation: N/A (ft, NAVD
Ground [ Depth [2 $2% Water | Wet Urit §50 5 | = [Surface Elevation: /A (ft., )

w feet 2 O£ |Content ] ol 25
il A 5% Go | een | L[ PL| P REY S | B Description
/o

63 [ 102 [ 81|29 | 52

Very soft to soft gray CLAY (CH)
with shells

_60_
S 57 | 102 | 79 | 30 | 49
65
- 51
_?0_
63 | 101
—— 66 | 100

71
- 50
L Very soft to soft gray CLAY (CH)
with organic matter and silt
:l 55 | 105
- 55
:[ i

Z.

Soft to medium stiff gray CLAY (CH)
with organic matter and siit

80

Ground Water Level Data

Boring Advancement Methocl

Notes

Continued Next Page

083176.GPJ LOGOIR.GDT 01/18/10

y Free water first encounterad

3" Nom. Dia. Short Flight Auger:
0 to 10 ft.

3" Dia. Rotary Wash:

10 to 100 ft.

— Boring Abandonment Method

Borehole grouted with cement/
haitonite uoon complation

A dowdlaries Moy Mot £



105+

110+

Terrebonne Parish Consolidated LOG OF SOIL BORING B-5 File: 09-L3176
Sgl"lt?lnll_:]l?: tBoudreaux Forced Drainage A Wl A d Date: 10727109
Project r aman Logged by: J.H. Binder il
South Pump Station and Levee d h & Associates, Inc. e
Terrebonne Parish, Louisiana Driller: T. Jeansonne
T. Baker Smith, Inc. Shipst 3of 3 :
Houma, Louisiana Rig: Marsh Buggy

FIELD DATA LABORATORY DATA e A 4y 30 2v

o . .
Q
> Atterberg Limits [ 5% ow | & -
Ground | Depth E Field g g% CWa:ert mﬂiumt g‘gg §,§ % Surface Elevation: N/A (ft., NAVD)
W feet 2 2T |Conten of &6 .
ol R R::ﬁfts §8 | Co veh | LL| PL| P gag oo | @ Description
/4 Soft to medium stiff gray CLAY (CH)
% with organic matter and silt
:[ 0.75(P) |0.57 | 50 | 105 | 93| 25| 68 %
-85 %
0.5(P) 35 % o

90 I % - with silt

q 0.75(P) |0.30 | 39 | 112 %

95 %

:I 1.0 (P) 62 %

-100-8- — — — —— —— Z

Boring completed at 100 ft.

met

120 —-

76.GPJ_LOGOIR.GDT 0141810

3R 0831

- A
A LGt

Ground Water Level Dala

Boring Advancement Method

\Z Fres water first encountered

| Boring Abagdonme

3" Norn. Dia. Short Flight Auger:
0 to 10 ft.

3" Dia. Rotary Wash:

10 to 100 ft.

Borehole grouied with Sement/
vantonite upon somplation

fathod

|_hotes

Strata 2oundaries May Mot e Fract




