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• Geometry of CDF is designed using the (1) dredge 

production (CY/HR), (2) required volume of 

material to be dredged (CY), and (3) average 

design concentration from settling column testing.   

 

• The calculations can be reversed to determine the 

flow rate/dredge size. 

 

EM_1110-2-5025 Dredging and Dredge Material Management (CDF Design)  



Marsh Creation Design Guidelines 



Geotechnical Design 





Variations in Concentrations in Fill Slurry 
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SG of Dredge Slurry 

Slurry SG Verses Concentration by Mass  

Dredge Slurry Density Limits 

Zone settling 

Range of dredge slurry in 
pipe (In compression) 

Specific 
Gravity of 

Slurry 
[SGSL] 

Specific 
Gravity of 

Solids 
[SGS] 

Concentrat
ion of 
Solids     

[Cs] 

Concentration 
of Slurry (grams 

per liter) [CSL] 

Void 
Ratio 

1.093 2.72 0.135 150.01 18.13 

1.10 2.72 0.144 161.30 16.86 

1.15 2.72 0.206 241.95 11.24 

1.20 2.72 0.264 322.60 8.43 

1.25 2.72 0.316 403.26 6.75 

1.30 2.72 0.365 483.91 5.62 

1.35 2.72 0.410 564.56 4.82 

1.40 2.72 0.452 645.21 4.22 
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Slurry SG 

Production Verses Slurry SG 

Calulated

Measured

Expon. (Calulated)

Expon. (Measured)



Borrow Area 
(Clay) 

1 CY 2.5 CY 

~11 CY 

Dredge 
(Slurry) 

Overconsolidated 
e=2 
SG=2.7 
Density = 170 PCF 

Normally Consolidated 
e=3 
S.G.= 1.55 
Density = 100 PCF 

Slurry = Flocculant/Zone Settling 
e=34 
SG=1.05 
Density=66 PCF 

Slurry = Compression 
e=5 
SG=1.35 
Density = 84 PCF 
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Marsh Creation Area (Day 1) 

~17 CY 

Slurry = Flocculant and Zone Settling 
e=50 
SG=1.07 
Density=67 PCF 

(Full of Slurry Condition) 

~2 CY 

(Full of Water Condition) 

Slurry = Compression 
e=5.6 
SG=1.3 
Density=80 PCF 



Marsh Creation 
Project 

Preconstruction Average 
Elevation = -1.4 ft NAVD88 



ISP 

Subgrade 

Head Wave 
of Slurry 

Grade 
Stake 

Piezometer 
Pressure Cell 

Piezometer 
(Water Pressure) 

Total Cell 
(Total Pressure) Solids Pressure 

Post Construction(Slurry Consolidates and Elevation Decreases) 



Instrumented Settlement Plates (ISPs)  
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Grade Stake Readings Near ISP - 1 

GS-5

GS-6

GS-7

GS-8

Target
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Grade Stake Readings Near ISP - 2 

GS-17

GS-18

GS-21

GS-22

Target
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Grade Stake Readings Near ISP - 3 

GS-27

GS-28

GS-37

GS-38

Target



 Marsh Creation Project 
 



Coles Bayou Project – Projected Marsh Elevation 
Based on ISP Construction Data 



The Perfect Marsh 
 

• The project is bid and awarded and the Engineer has 
designed the perfect marsh and made all the correct 
assumptions: 
• Dredge size 

• Sequencing 

• Material Type 

• Discharge, weir box, and pipeline locations 

• The dredge completes the project in the exact time 
estimated and no break downs occur, no storm events 
occur, no borrow area inconsistencies… 

 
 

 

 

 



Settlement Curves 



Geotechnical Construction Monitoring 

 

•  Observational Method 
• DOTD bridge monitoring 

• Pile Load test 

• Nuclear density tests of placed fill 

 

• CPRA has developed a program for marsh creation 
projects 

 

• This program continues to evolve with each project 

 



Geotechnical Construction Monitoring 

 

•  Customizable Program designed to verify, calibrate, and/or adjust 
geotechnical design 
• Settlement estimates, target fill heights  

 

1. Physical samples collected during construction or post-
construction 

 

2. ISP = Instrumented Settlement Plates – record slurry elevation and 
density* 

 

3. ECD Monitoring – strength gain beneath ECD* 

 

4. Camera System* 

 

*Real Time Option Available 

   

 



Monitoring Tools 

VW Piezometer 

Instrumentation 
Camera and Solar Panel 

Post-Construction 
Sampling 

Construction Sampling 



Physical Sampling 

Total Pressure 
Cell 



Physical Sampling 

Total Pressure 
Cell 



Physical Sampling 

Total Pressure 
Cell 



ECD Monitoring 
 

 

 

 



Prior to Construction 

Water 

Wireless 
Transmission of Data 
to Dashboard* 
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Stiff Clay 

Soft Clay 

Peat 

Piezometer 

ECD Monitoring 



Water 

Stiff CLay 

Soft Clay 

Peat 

Piezometer 

ECD Monitoring 

Post ECD Construction 
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Reduction in Wait Time 

85% Consolidation 
Complete in 8 Days 



ECD Monitoring 
 

 

 

 Hurricane Zeta 

Hurricane Laura 

Hurricane Sally 
T.S. Beta 

ECD Lift 

ECD Lift 



Camera System 



Camera System 



Hurricane Ida 


