








FENSTERMAKER

Client Focused. Technology Driven.

September 5, 2018

Brad Miller

Project Manager

Coastal Protection and Restoration Authority
150 Terrace Ave

Baton Rouge, LA 70802

RE: C.H. Fenstermaker & Associates, L.L.C Final Submittal
CPRA'’s Island Road Marsh Creation (TE-117) Marsh Creation Project — Borrow Area
and Access Corridor Design

Phase |

CPRA Contract No. 4400005546

Purchase Order No. 2000242620

Task Order 2 — Island Road (TE-117) Borrow Area Survey & Design

Phase Il

CPRA Contract No. 4400012415

Purchase Order No. 2000303178

Task Order 1 — Island Road Marsh Creation (TE-117) Project

Dear Mr. Miller:

C.H. Fenstermaker & Associates, L.L.C. was awarded a professional services indefinite delivery,
indefinite quantity contract (4400005546) on September 30, 2014. Task Order #2 for this contract
was issued December 6, 2016. This contract and task order expired on August 31, 2017, at which
time, only about half of the scope of services was complete. On September 1, 2017, CPRA awarded
a new indefinite delivery, indefinite quantity contract (4400012415) and Task Order 1, Island Road
Marsh Creation, was issued.

Fenstermaker is pleased to submit this two (2) volume set constitutes the final deliverables for this
effort.

Included in these two volumes are:
Volume |

1.1 TE-117 Island Road Borrow Area Option 1

1.2 TE-117 Island Road Borrow Area Option 2

1.3 TE-117 Island Road Conveyance Access Corridor Recommendations
1.4 TE-117 Borrow Area Hydrodynamic Study Report

1.5 TE-117 Island Road Geotechnical Recommendations

1.6 TE-117 Cultural Resources Report of Negative Findings

445 North Blvd., Suite 650 - Baton Rouge, LA 70802 - 225.344.6701 phone - 337.232.3299 fax
www.fenstermaker.com

C. H. Fenstermaker & Associates, L.L.C.


http://www.fenstermaker.com/

Brad Miller
Page 2 of 2
September 5, 2018

Volume Il

2.1 TE-117 Final Survey Report — Phase | and 11
2.2 TE-117 Phase 1 South Access and Borrow Area Maps
2.3 TE-117 Phase 2 Conveyance Corridor and North Access Maps

Should you have any questions, please contact me at (225) 229 - 35609.

Sincerely,

FENSTERMAKER

Garvin D Pittman
Director, Environmental Specialist

cc:  Dr. John Foret, PhD
Ricardo Johnson, PLS

445 North Blvd., Suite 650 - Baton Rouge, LA 70802 - 225.344.6701 phone - 337.232.3299 fax
www.fenstermaker.com

C. H. Fenstermaker & Associates, L.L.C.


http://www.fenstermaker.com/
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GEI-UNCONSOLIDATED UNDRAINED GRAPH - GEO TEMPLATE WITH LAB.GDT - 4/19/18 14:00 - P:\16\16715040\03\LAB\GINT LAB\16715-040-03 BR LAB.GPJ
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Boring ID B-6 Bulge
Depth (ft) 16-18
Water Content, % 76.9
Wet Density, pcf 102.3
Dry Density, pcf 57.8
Saturation, % 107.7
Void Batlo . 1.96 Failure Sketch
Specimen Diameter ~ 2.842
Specimen Height 5.955
Height/diameter ratio  2.10 _ _ _
Deviator Stress, tsf 0.110 LL= PL= PI=
Strain, % 11.6
Confining Pressure (psi) 6.8 % 200= % Organic= Assumed Gs=2.74
Description: Very soft gray clay (CH)

Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable only to the specific sample on which they
were performed, and should not be interpreted as representative of any other samples obtained at other times, depths or locations, or generated by separate operations or processes.

Tested By: Date Tested:
SRT 3/6/2018
Reviewed By: Date Reviewed:
Karen Allen 3/7/2018

UNCONSOLIDATED
UNDRAINED
COMPRESSION TEST
ASTM D2850

Project No.: 16715-040-03

Island Road Marsh Creation and Nourishment (TE-117)
Terrebonne Parish, LA
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Soil Boring ID Depth (ft) Classification %Gravel| %Sand | %Silt | %Clay | D90 | D60 | D50 | D30 | D10 | Cc | Cu | LL | PL | PI
® | B1 8.0 Gray sandy clayey silt (CL-ML) 0.0 46.6 53.4 0.142 | 0.082
X | B-1 12.0 Gray sand with silt and clay pockets (SP-SM) 0.0 91.0 9.0 0.227 | 0.167 | 0.151 | 0.123 | 0.079 |1.14|2.12
A | B-2a 6.0 Gray sandy clayey silt (CL-ML) 0.0 47.0 53.0 0.148 | 0.084
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
2 15 1 3/4 1/2  3/8 8 16 jﬂ 30 % 50 60 100 140 200
100[ T T 1 Bl | | =T *’:::*i\ ] 0
AN
RN
90 “* 10
\ \
80 A 20
N
A
\
70 30
=
T o
] \ \ w
w 60 { | 40 =
= >
> \ & @
(3 \ i
[he |
W 50 X 50 @
o \ <O(
E (&]
'_
S 40 60
v )
L \ [n'd
o | L
x“ o
30 ‘}\ 70
20 ; 80
X
N
10 X 90
0 100
10 1 0.1 0.01 0.001
GRAIN SIZE (mm)
GRAVEL SAND
, , 5 SILT OR CLAY
coarse ‘ fine coarse ‘ medium ‘ fine
Tested By: Date Tested: GRAIN SIZE DISTRIBUTION Island Road Marsh Creation and Nourishment (TE-117)
NLP 3/5/2018 ASTM D422/D1140/D6913/T88 Terrebonne Parish, LA
Reviewed By: Date Reviewed: . Project No.: 16715-040-03 ,
Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are
Karen Allen 3/12/2018 applicable only to the specific sample on which they were performed, and should not be interpreted as representative of

any other samples obtained at other times, depths or locations, or generated by separate operations or processes.
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Soil Boring ID Depth (ft) Classification %Gravel| %Sand | %Silt | %Clay | D90 | D60 | D50 | D30 | D10 | Cc | Cu | LL | PL | PI
® B3 8.0 Gray silty clayey sand (SC-SM) 0.0 85.7 14.3 0.223 | 0.149 | 0.135 | 0.112
X| B4 4.0 Gray sandy silt with 3" clay layer in center (ML) 0.0 22.8 77.2 0.101
A | B4 10.0 Gray sand (SP) 0.0 96.2 3.8 0.225 | 0.162 | 0.146 | 0.124 | 0.099 | 0.95|1.62
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Reviewed By: Date Reviewed: . Project No.: 16715-040-03 ,
Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are
Karen Allen 3/12/2018 applicable only to the specific sample on which they were performed, and should not be interpreted as representative of

any other samples obtained at other times, depths or locations, or generated by separate operations or processes.
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Soil Boring ID Depth (ft) Classification %Gravel| %Sand | %Silt | %Clay | D90 | D60 | D50 | D30 | D10 | Cc | Cu | LL | PL | PI
® | B5 6.0 Gray silty sand with clay lenses (SM) 0.0 59.6 404 0.137 | 0.093 | 0.083
X | B-6 8.0 Gray clay with silty sand layers (CH) 0.0 8.1 91.9
A | B-7 8.0 Gray sandy clayey silt (CL-ML) 0.0 39.0 61.0 0.13
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Reviewed By: Date Reviewed: . Project No.: 16715-040-03 ,
Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are
Karen Allen 3/12/2018 applicable only to the specific sample on which they were performed, and should not be interpreted as representative of

any other samples obtained at other times, depths or locations, or generated by separate operations or processes.
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Soil Boring ID Depth (ft) Classification %Gravel| %Sand | %Silt | %Clay | D90 D60 D50 D30 D10 ([ Cc (Cu | LL | PL | PI
® | Composite B-1 0.0 Gray clayey sand (Composite) (SC) 0.0 60.7 18.5 20.8 | 0.231 | 0.117 | 0.104 | 0.034 35 | 18 | 17
X Composite B-2 0.0 Gray clay with sand (Composite) (CH) 0.2 26.2 37.7 35.8 0.134 | 0.035 | 0.02 | 0.003 51 18 33
A | Composite B-2a 0.0 Gray sandy clay (Composite) (CL) 0.0 33.8 36.6 29.6 | 0.164 | 0.055 | 0.034 | 0.005 43 | 17 | 26
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Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are
Karen A”en 3/26/201 8 applicable only to the specific sample on which they were performed, and should not be interpreted as representative of|

any other samples obtained at other times, depths or locations, or generated by separate operations or processes.
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Soil Boring ID Depth (ft) Classification %Gravel| %Sand | %Silt | %Clay | D90 D60 D50 D30 D10 ([ Cc (Cu | LL | PL | PI
® | Composite B-3 0.0 Gray clay with sand (Composite) (CH) 0.1 24.1 36.5 39.3 | 0.119 | 0.025 | 0.014 | 0.002 51 | 21 | 30
X | Composite B-4 0.0 Gray silty sand (Composite) (SM) 0.0 62.5 23.8 13.6 | 0.205 | 0.125 | 0.11 | 0.038 | 0.001 | 9.49(99.83] NP | NP | NP
A | Composite B-5 0.0 Gray sandy clay (Composite) (CL) 0.0 30.3 35.6 34.1 | 0.147 | 0.031 | 0.016 | 0.003 40 | 17 | 23
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Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are
Karen A”en 3/26/201 8 applicable only to the specific sample on which they were performed, and should not be interpreted as representative of|

any other samples obtained at other times, depths or locations, or generated by separate operations or processes.
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Soil Boring ID Depth (ft) Classification %Gravel| %Sand | %Silt | %Clay | D90 D60 D50 D30 D10 ([ Cc (Cu | LL | PL | PI
® | Composite B-6 0.0 Gray clay (Composite) (CH) 0.0 3.5 42.1 54.4 0.05 | 0.007 | 0.004 70 | 26 | 44
X Composite B-7 0.0 Gray sjlty clay with sand, organic matter and shell fragments (Composite) (OL) 19.2 56.9 23.9 0.102 | 0.035 | 0.023 | 0.01 41 21 20
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Reviewed By: Date Reviewed: , Project No.: 16715-040-03 )
Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are
Karen A”en 3/26/201 8 applicable only to the specific sample on which they were performed, and should not be interpreted as representative of|
any other samples obtained at other times, depths or locations, or generated by separate operations or processes.




GEOENGlNEERﬁ

11955 Lakeland Park Boulevard, Suite 100
Baton Rouge, Louisiana 70809
225.293.2460

April 24,2018

State of Louisiana

Louisiana Coastal Protection and Restoration Authority
150 Terrace Avenue

Baton Rouge, Louisiana, 70802

Attention: Brad A. Miller

Subject: Sediment Geotechnical Properties Report
Low-Stress Consolidation of Borrow Area Soils
TE-117 Island Road Marsh Creation and Nourishment
Terrebonne Parish, Louisiana
File No. 16715-040-03

INTRODUCTION

This document presents the results of laboratory testing to determine the index and low-stress
consolidation properties of hydraulic fill material to be used for the TE-117 Island Road Marsh Creation and
Nourishment Project. These tests were conducted on four (4) composite samples homogenized from Shelby
tube soil cores collected from the TE-117 borrow area borings B-1 through B-7 in Lake Tambour, Terrebonne
Parish, Louisiana and labeled Composite Sample No. 1 through No. 4. The composite samples combined
specimens from various borings as described in Table 1, below.

TEST PROCEDURE

Equal volume specimens from each Shelby tube sample in the required depth range were homogenized to
create four composite samples for use in low-stress consolidation testing, as shown in Table 1. Sufficient
mixing of each composite sample was performed before testing was commenced.

TABLE 1. COMPOSITE SAMPLE SOURCE SUMMARY

Depth Range of Composite

Composite Sample Id. Soil Borings sample (feet below mudiine)
Composite Sample No. 1 B-2, B-2a, B-3, and B-4 0to 20
Composite Sample No. 2 B-1, B-5, B-6, B-7 0to 20
Composite Sample No. 3 B-1 through B-7 Oto 16

Composite Sample No. 4 B-1 through B-7 Oto4
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Basic index properties, including slurry moisture content, specific gravity, Atterberg limits, organic content
and particle size distribution were determined for each composite sample using the appropriate
ASTM standards.

Low-stress consolidation tests were performed on these samples following the U.S. Army Corps of Engineers
Manual No. 1110-2-5027 (USACE, 1987) and the University of Texas Method (Pederson, 2001) methods.
To simplify sample preparation, each homogenized composite sample was diluted to 2 to 3 times its liquid
limit to allow free flow of the soil. One-dimensional incremental loading was used to consolidate the
samples, with stresses ranging from about 1 psf to 640 psf, with stress doubling between each load
increment. The coefficient of consolidation, cv, was determined using the square root of time method.

RESULTS

Index properties of each composite sample are summarized in Table 2. Particle size distributions for each
composite sample are shown in the attached grain size distribution chart.

TABLE 2. SUMMARY OF COMPOSITE SAMPLE INDEX PROPERTIES

Slurry Atterberg Limits Grain Size Distribution
Composite Specific Moisture L. . Sand Silt
Sample Id. Gravity Content Lim ] Plasticity (>0.075  (0.075 mm - i/
(%) Limit, LL Index, PI ' (<0.005 mm)
. mm) 0.005 mm)

1 2.700 136.2 44 25 44.4 28.7 26.9

2 2.710 154.5 45 27 21.0 44.4 34.6

3 2.662 188.1 51 31 29.5 37.2 33.3

4 2.671 418.0 134 96 5.5 32.1 62.3

Low-stress consolidation results are given below in tabular (Tables 3 through 6 for Composite Samples
No. 1 through No. 4, respectively) and graphical form (Figures la through 4d for Composite Samples No. 1
through No. 4, respectively). Figures #a and #b are strain vs. stress and void ratio vs. stress graphs,
respectively, for each composite sample. Figures #c and #d are stress vs. coefficient of consolidation (cv)
and void ratio vs. hydraulic conductivity (k) graphs, respectively, for each composite sample. The self-weight
consolidation result figures presented in this document include best-fit logarithmic trend lines with
correlation equations and correlation strength indicated on the plot.

GEOENGINEER@

File No. 16715-040-03
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Composite Sample No. 1 Results

TABLE 3. SELF-WEIGHT CONSOLIDATION TEST RESULTS FOR COMPOSITE SAMPLE NO. 1

o'y 9100 €0 €100 €100 C. Coe too Hdr Cv k
(psf) (in) 3.805 (%) 0.951 (min) (in) (ft2/day) (ft/day)
1 0.138 3.142 13.80 0.29 864 0.461 0.0021 0.0193
2 0.195 2.869 19.47 0.05 640 0.411 0.0022 0.0095
5 0.262 2.544 26.24 0.13 335 0.381 0.0037 0.0067
10 0.343 2.156 34.31 0.05 210 0.343 0.0048 0.0069
20 0.408 1.842 40.84 0.05 144 0.309 0.0056 0.0037
30 0.497 1.415 49.74 0.00 210 0.253 0.0026 0.0025
40 0.508 1.363 50.83 0.02 566 0.248 0.0009 0.0001
80 0.555 1.137 55.51 0.03 69 0.232 0.0066 0.0010
160 0.593 0.955 59.30 0.01 96 0.210 0.0039 0.0003
320 0.626 0.796 62.62 0.02 42 0.193 0.0075 0.0002
640 0.658 0.644 65.78 0.01 34 0.176 0.0171 0.0003
Stress (psf)
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Figure 1a Axial Strain vs. Stress Plot for Composite Sample No. 1
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Figure 1b Void Ratio vs. Stress Plot for Composite Sample No. 1
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Figure 1c Coefficient of Consolidation vs. Stress Plot for Composite Sample No. 1
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Figure 1d Hydraulic Conductivity vs. Void Ratio Plot for Composite Sample No. 1

Composite Sample No. 2 Results

TABLE 4. SELF-WEIGHT CONSOLIDATION TEST RESULTS FOR COMPOSITE SAMPLE NO. 2

o'y 0100 €o €100 €100 Cc Coe tso Hdr Cv k

(psf) (in) 4.562 (%) 0.797 (min) (in) (ft2/day) (ft/day)
1 0.204 3.430 20.35 0.13 610 0.446 0.0028  0.0390
2 0.275 3.033 27.49 0.11 650 0.376  0.0018 0.0108
5 0.348 2.628 34.77 0.05 400 0.344  0.0025 0.0055
10 0.391 2.385 39.14 0.03 400 0.313 0.0021 0.0018
20 0.438 2.123 43.85 0.03 289 0.290 0.0025 0.0012
30 0.481 1.887 48.09 0.00 144 0.262 0.0041 0.0026
40 0.493 1.821 49.28 0.02 566 0.256 0.0010  0.0001
80 0.524 1.648 52.40 0.02 66 0.245 0.0077 0.0008
160 0.555 1.476 55.49 0.02 37 0.228 0.0119  0.0006
320 0.583 1.319 58.31 0.01 20 0.213 0.0191 0.0005
640 0.609 1.173 60.94 0.01 22 0.200 0.0335 0.0004

GEOENG|NEERS_Q~

File No. 16715-040-03
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Figure 2a Axial Strain vs. Stress Plot for Composite Sample No. 2
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Figure 2b Void Ratio vs. Stress Plot for Composite Sample No. 2
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Figure 2¢ Coefficient of Consolidation vs. Stress Plot for Composite Sample No. 2
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Figure 2d. Hydraulic Conductivity vs. Void Ratio Plot for Composite Sample No. 2
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Composite Sample No. 3 Results

TABLE 5. SELF-WEIGHT CONSOLIDATION TEST RESULTS FOR COMPOSITE SAMPLE NO. 3

o'y 8100 €o €100 €100 Cc Coe tso Hdr Cv k
(psf) (in) 5.730 (%) 1.211 (min) (in) (ft2/day) (ft/day)
1 0.218 4,263 21.80 0.43 906 0.441 0.0018 0.0278
2 0.281 3.841 28.06 0.08 743 0.370 0.0016 0.0081
5 0.345 3.410 34.47 0.11 493 0.339 0.0020 0.0038
10 0.416 2.927 41.64 0.09 437 0.305 0.0018 0.0026
20 0.479 2.508 47.87 0.04 61 0.273 0.0104 0.0073
30 0.557 1.984 55.65 0.00 1232 0.224 0.0003 0.0004
40 0.571 1.890 57.05 0.01 986 0.216 0.0004 0.0001
80 0.606 1.650 60.62 0.02 77 0.203 0.0045 0.0006
160 0.642 1.407 64.24 0.02 50 0.184 0.0057 0.0004
320 0.671 1.215 67.09 0.01 36 0.169 0.0067 0.0002
640 0.697 1.041 69.68 0.01 27 0.156 0.0166 0.0003
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Figure 3a Axial Strain vs. Stress Plot for Composite Sample No. 3
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Figure 3d Hydraulic Conductivity vs. Void Ratio Plot for Composite Sample No. 3

Composite Sample NO. 4 Results

TABLE 6. SELF-WEIGHT CONSOLIDATION TEST RESULTS FOR COMPOSITE SAMPLE NO. 4

(o 8100 €o €100 €100 Cc Coe tso Hdr Cv k

(psf) (in) 12.74 (%) 2.521 (min)  (in) (ft2/day)  (ft/day)
1 0.271 9.016 27.10 1.48 1289 0.426 0.0012 0.0233
2 0.347 7.976 34.67 0.29 655 0.338 0.0015 0.0101
5 0.410 7.112  40.96 0.23 506 0.306 0.0016  0.0033
10 0.493 5.960 49.34 0.23 256 0.268 0.0024  0.0046
20 0.564 4989 56.41 0.05 54 0.231  0.0083 0.0078
30 0.617 4.269 61.65 0.00 72 0.196  0.0045 0.0061
40 0.630 4.086 62.98 0.06 590 0.188  0.0005 0.0001
80 0.668 3.558 66.82 0.10 88 0.173 0.0029  0.0005
160 0.708 3.008 70.83 0.06 61 0.152  0.0032 0.0003
320 0.742 2.547 74.18 0.05 54 0.134 0.0028 0.0001
640 0.771 2.150 77.07 0.05 34 0.119 0.0077  0.0002
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Soil Boring ID Depth (ft) Classification %Gravel| %Sand | %Silt | %Clay | D90 D60 D50 D30 D10 ([ Cc (Cu | LL | PL | PI
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A | SWC Sample 3 0.0 Gray clay with sand (Composite B-1 through B-7) (CH) 0.0 29.5 37.2 33.3 | 0.143 | 0.036 | 0.021 | 0.004 51 20 | 31
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NLP 3/19/2018 ASTM D422/D1140/D6913/T88 Terrebonne Parish, LA
Reviewed By: Date Reviewed: , Project No.: 16715-040-03 )
Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are
Karen A”en 3/26/201 8 applicable only to the specific sample on which they were performed, and should not be interpreted as representative of|

any other samples obtained at other times, depths or locations, or generated by separate operations or processes.
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Soil Boring ID Depth (ft) Classification %Gravel| %Sand | %Silt | %Clay | D90 D60 D50 D30 D10 ([ Cc (Cu | LL | PL | PI
@ | SWC Sample 4 0.0 Gray clay (Composite from top 4 feet of all borings) (CH) 0.0 5.5 321 62.3 | 0.031 | 0.004 | 0.002 134 | 38 | 96
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NLP 3/16/12018 ASTM D422/D1140/D6913/T88 Terrebonne Parish, LA
Reviewed By: Date Reviewed: , Project No.: 16715-040-03 )
Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are
Karen A”en 3/26/201 8 applicable only to the specific sample on which they were performed, and should not be interpreted as representative of|
any other samples obtained at other times, depths or locations, or generated by separate operations or processes.
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