


































 

13‐80‐3705 
Cole’s Bayou Marsh Restoration Project (TV‐63) 

Final Design Report 
Confidential Information: Privileged and Confidential Work Product 

APPENDIX A.  STABILITY ANALSYES 
This Appendix contains the following: 

 
• Figure A‐1 – Typical Section A – Marsh Area 1 (Dike at Crest El. +3.0’) 
• Figure A‐2 – Typical Section A – March Area 1 (Marsh Construction Grade +2.0’) 
• Figure A‐3 – Typical Section A – Marsh Area 1 (Dike at Crest El. +4.0’) 
• Figure A‐4 – Typical Section A – March Area 1 (Marsh Construction Grade +3.0’)   
• Figure A‐5 – Typical Section B – Marsh Area 2 (Dike at Crest El. +3.0’) 
• Figure A‐6 – Typical Section B – March Area 2 (Marsh Construction Grade +2.0’) 
• Figure A‐7 – Typical Section B – Marsh Area 2 (Dike at Crest El. +4.0’) 
• Figure A‐8 – Typical Section B – Marsh Area 2 (Marsh Construction Grade +3.0’) 
• Figure A‐9 – Typical Section C – Marsh Area 3 (Marsh Construction Grade +2.0’) 
• Figure A‐10 – Typical Section C – Marsh Area 3 (Marsh Construction Grade +3.0’) 
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13‐80‐3705 
Cole’s Bayou Marsh Restoration Project (TV‐63) 

Final Design Report 
Confidential Information: Privileged and Confidential Work Product 

APPENDIX B.  CALCULATIONS 
This Appendix contains the following: 

 
• Figures B‐1 through B‐4 – Settlement‐Time Rate Curves – Marsh Areas 1‐2 
• Figure B‐5 through B‐8 – Settlement‐Time Rate Curves – Marsh Area 3 
• Tables B‐1 through B‐3 – Settlement‐Time Rate  – Marsh Areas 1‐2 
• Tables B‐4 through B‐6 – Settlement‐Time Rate  – Marsh Area 3 
• Tables B‐7 through B‐12 – Containment Dike Settlement – Marsh Areas 1‐2 
• Tables B‐13‐B‐15 – Marsh Interior Foundation Settlement – Marsh Areas 1‐2 
• Tables B‐16 through B‐21 – Containment Dike Settlement – Marsh Area 3 
• Tables B‐22‐B‐24 – Marsh Interior Foundation Settlement – Marsh Area 3 
• Initial Undrained Settlement Calculations 
• Primary Consolidation Rate Calculations 
• Dredge Fill Settlement Calculations 
• Cut/Fill Volume Calculations 
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COLE'S BAYOU

MARSH AREAS #1 & #2

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

Marsh Berm

Elevation

(ft. NAVD88)

Marsh Area

Elevation

(ft. NAVD88)

Years

Post-Construction

Marsh Fill

Settlement

(ft)

Marsh Nat. Grd.

Settlement (ft)

Marsh Total

Settlement

(ft)

Total Dike

Settlement

(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

Confidential Information:

Privileged and Confidential

Work Product Table B-1



COLE'S BAYOU

MARSH AREAS #1 & #2

MARSH CONSTRUCTION GRADE (CG) EL., FT NAVD88: 2.5

Marsh Berm

Elevation

(ft. NAVD 88)

Marsh Area

Elevation

(ft. NAVD88)

Years

Post-Construction

Marsh Fill

Settlement

(ft)

Marsh Nat. Grd.

Settlement (ft)

Marsh Total

Settlement

(ft)

Total Dike

Settlement

(ft)

3.500 2.500 0 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

Work Product Table B-2



COLE'S BAYOU

MARSH AREAS #1 & #2

MARSH CONSTRUCTION GRADE (CG) EL., FT NAVD88: 3.0

Marsh Berm

Elevation

(ft. NAVD88)

Marsh Area

Elevation

(ft. NAVD88)

Years

Post-Construction

Marsh Fill

Settlement

(ft)

Marsh Nat. Grd.

Settlement (ft)

Marsh Total

Settlement

(ft)

Total Dike

Settlement

(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

Confidential Information:

Privileged and Confidential

Work Product Table B-3



COLE'S BAYOU

MARSH AREA #3

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

Marsh Berm

Elevation

(ft. NAVD88)

Marsh Area

Elevation

(ft. NAVD88)

Years

Post-Construction

Marsh Fill

Settlement

(ft)

Marsh Nat. Grd.

Settlement

(ft)

Marsh Total

Settlement

(ft)

Dike

Settlement

(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

Confidential Information:

Privileged and Confidential

Work Product Table B-4



COLE'S BAYOU

MARSH AREA #3

MARSH CONSTRUCTION GRADE (CG) EL., FT NAVD88: 2.5

Marsh Berm

Elevation

(ft. NAVD88)

Marsh Area

Elevation

(ft. NAVD88)

Years

Post-Construction

Marsh Fill

Settlement

(ft)

Marsh Nat. Grd.

Settlement (ft)

Marsh Total

Settlement

(ft)

Total Dike

Settlement

(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

Confidential Information:

Privileged and Confidential

Work Product Table B-5



COLE'S BAYOU

MARSH AREA #3

MARSH CONSTRUCTION GRADE (CG) EL., FT NAVD88: 3.0

Marsh Berm

Elevation

(ft. NAVD88)

Marsh Area

Elevation

(ft. NAVD88)

Years

Post-Construction

Marsh Fill

Settlement

(ft)

Marsh Nat. Grd.

Settlement (ft)

Marsh Total

Settlement

(ft)

Total Dike

Settlement

(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

Confidential Information:

Privileged and Confidential

Work Product Table B-6



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’p)] * Thickness

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 12.5 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

2.49

3.2

1.9

0.7

Terrace Berm Fill Shrinkage (in)

Total Terrace Berm Creep (in)

Total 20-year Settlement (in)

(Hypothetical if no Dredge)
6.4

Total Marsh Creep (in)

Depth

(feet)

Total Primary Consolidation Settlement (in)

Confidential Information:

Privileged and Confidential

Work Product Table B-7



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’p)] * Thickness

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 12.5 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

2.85

3.2

2.4

0.8

Terrace Berm Fill Shrinkage (in)

Total Terrace Berm Creep (in)

Total 20-year Settlement (in)

(Hypothetical if no Dredge)
6.9

Total Marsh Creep (in)

Depth

(feet)

Total Primary Consolidation Settlement (in)

Confidential Information:

Privileged and Confidential

Work Product Table B-8



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’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 12.5 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

3.30

3.2

2.9

1.0

Terrace Berm Fill Shrinkage (in)

Depth

(feet)

Total Marsh Creep (in)

Total Terrace Berm Creep (in)

Total 20-year Settlement (in)

(Hypothetical if no Dredge)
7.5

Total Primary Consolidation Settlement (in)

Confidential Information:

Privileged and Confidential

Work Product Table B-9



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’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 12.5 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

2.88

1.0

1.9

0.7

Depth

(feet)

Total Primary Consolidation Settlement (in)

Total Marsh Creep (in)

Total Terrace Berm Creep (in)

Total 20-year Dike Settlement (in) 6.5

Terrace Berm Fill Shrinkage (in)

Confidential Information:

Privileged and Confidential

Work Product Table B-10



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’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 12.5 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

3.31

1.0

2.4

0.8

Terrace Berm Fill Shrinkage (in)

Depth

(feet)

Total Primary Consolidation Settlement (in)

Total Marsh Creep (in)

Total Terrace Berm Creep (in)

Total 20-year Dike Settlement (in) 7.5

Confidential Information:

Privileged and Confidential

Work Product Table B-11



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’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 12.5 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

3.88

1.0

2.9

1.0

Depth

(feet)

Total Primary Consolidation Settlement (in)

Total Marsh Creep (in)

Terrace Berm Fill Creep (in)

Total 20-year Dike Settlement (in) 8.8

Terrace Berm Fill Shrinkage (in)

Confidential Information:

Privileged and Confidential

Work Product Table B-12



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’p)] * Thickness

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 12.5 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

2.91

1.0

Depth

(feet)

Total Primary Consolidation Settlement (in)

Total Marsh Creep (in)

Total 20-year Settlement (in)

(Consolidation of Natural Ground)
3.9

Confidential Information:

Privileged and Confidential

Work Product Table B-13



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’p)] * Thickness

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 12.5 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

3.53

1.0

Total 20-year Settlement (in)

(Consolidation of Natural Ground)
4.5

Depth

(feet)

Total Primary Consolidation Settlement (in)

Secondary Compression (Creep; in)

Confidential Information:

Privileged and Confidential

Work Product Table B-14



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’p)] * Thickness

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 12.5 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

4.14

1.0

Depth

(feet)

Total Primary Consolidation Settlement (in)

Secondary Compression (Creep; in)

Total 20-year Settlement (in)

(Consolidation of Natural Ground)
5.1

Confidential Information:

Privileged and Confidential

Work Product Table B-15



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’p)] * Thickness

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 12.5 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

1.93

2.5

1.9

1.0

Total Marsh Creep (in)

Depth

(feet)

Total Primary Consolidation Settlement (in)

Terrace Berm Fill Shrinkage (in)

Total Terrace Berm Creep (in)

Total 20-year Settlement (in)

(Hypothetical if no Dredge)
7.3

Confidential Information:

Privileged and Confidential

Work Product Table B-16



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’p)] * Thickness

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 12.5 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

2.51

2.5

2.4

1.1

Total Marsh Creep (in)

Depth

(feet)

Total Primary Consolidation Settlement (in)

Terrace Berm Fill Shrinkage (in)

Total Terrace Berm Creep (in)

Total 20-year Settlement (in)

(Hypothetical if no Dredge)
8.5

Confidential Information:

Privileged and Confidential

Work Product Table B-17



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’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 12.5 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

3.26

2.5

2.9

1.2

Depth

(feet)

Total Marsh Creep (in)

Total Terrace Berm Creep (in)

Total 20-year Settlement (in)

(Hypothetical if no Dredge)
9.9

Total Primary Consolidation Settlement (in)

Terrace Berm Fill Shrinkage (in)

Confidential Information:

Privileged and Confidential

Work Product Table B-18



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’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 12.5 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

2.88

1.0

1.9

1.0

Depth

(feet)

Total Primary Consolidation Settlement (in)

Total Marsh Creep (in)

Total Terrace Berm Creep (in)

Total 20-year Dike Settlement (in) 6.8

Terrace Berm Fill Shrinkage (in)

Confidential Information:

Privileged and Confidential

Work Product Table B-19



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’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 12.5 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

3.31

1.0

2.4

1.1

Terrace Berm Fill Shrinkage (in)

Depth

(feet)

Total Primary Consolidation Settlement (in)

Total Marsh Creep (in)

Total Terrace Berm Creep (in)

Total 20-year Dike Settlement (in) 7.8

Confidential Information:

Privileged and Confidential

Work Product Table B-20



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’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 12.5 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

4.10

1.0

2.9

1.2

Depth

(feet)

Total Primary Consolidation Settlement (in)

Total Marsh Creep (in)

Terrace Berm Fill Creep (in)

Total 20-year Dike Settlement (in) 9.2

Terrace Berm Fill Shrinkage (in)

Confidential Information:

Privileged and Confidential

Work Product Table B-21



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’p)] * Thickness

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 12.5 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

3.33

1.0

Depth

(feet)

Total Primary Consolidation Settlement (in)

Total Marsh Creep (in)

Total 20-year Settlement (in)

(Consolidation of Natural Ground)
4.3

Confidential Information:

Privileged and Confidential

Work Product Table B-22



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’p)] * Thickness

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 12.5 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

4.12

1.0

Total 20-year Settlement (in)

(Consolidation of Natural Ground)
5.1

Depth

(feet)

Total Primary Consolidation Settlement (in)

Secondary Compression (Creep; in)

Confidential Information:

Privileged and Confidential

Work Product Table B-23



13-80-3705

Cole's Bayou Marsh Creation Project

Sub-Layer

Thickness

(feet)

Vertical

Effective

Stress

(initial), tsf

σ’v0

Stress

Factor

Vertical

Effective

Stress

Increment

Δ σ’v0

Vertical

Effective

Stress

(final), tsf

σ’vf

Preconsolidation

Pressure

(tsf)

σ’p

CR
Compression

Ratio

RR
Recompression

Ratio

Consolidation Settlement

(in)

= [RR * log(σ’p/σ’v0) + CR * 

log(σ’vf/σ’p)] * Thickness

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 12.5 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

4.98

1.0

Depth

(feet)

Total Primary Consolidation Settlement (in)

Secondary Compression (Creep; in)

Total 20-year Settlement (in)

(Consolidation of Natural Ground)
6.0

Confidential Information:

Privileged and Confidential

Work Product Table B-24
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INITIAL UNDRAINED SETTLEMENT CALCULATIONS 
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PRIMARY CONSOLIDATION RATE CALCULATIONS 
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DREDGED FILL SETTLEMENT CALCULATIONS 
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CUT / FILL VOLUME CALCUATIONS 
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APPENDIX C.  FINAL DATA REPORT 
 

This Appendix contains the following: 
 

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






































































































































































































































