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OUTLINE – SHELL ISLAND RESTORATION

• Background and timeline
• LCA design
• Design challenges and final alternative
• Numerical modeling
• Construction design
• Construction challenges
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CONSTRUCTION FUNDING SOURCES

Components:
• Emergency Berm (2010 – CPRA)
• Shell Island East Berm to Barrier (2013 – CPRA)
• Shell Island West NRDA (2016-2017 – CPRA/NMFS)



Preferred Alternative:
• Dune crest elevation= +6’ NAVD88
• 50 year project life
• Beach renourishment every 10 years
• Marsh renourishment every 20 years

• Post-construction shoreline retreat rates anticipated:
• Western lobe:  35 ft/yr
• Eastern lobe:  12 ft/yr

BARATARIA BASIN BARRIER SHORELINE RESTORATION 
STUDY (LOUISIANA COASTAL AREA) PROJECT
SHELL ISLAND COMPONENT (USACE)



Sediment Source
• Gulf of Mexico
• Mississippi River
MR Borrow Area Locations
• West bank
• East bank (navigation channel crossing)
Marsh Design
• Gulf of Mexico borrow, in-situ primary dike construction
• Uncontained marsh sand flat (existing infrastructure limitations) 
Project Life
• 20 years
• 50 years 
Dune Crest Elevation
• +6’ NAVD88
• +8’ NAVD88

SHELL ISLAND DESIGN –
BIGGER ISLANDS, BIGGER CHALLENGES



SHELL ISLAND RESTORATION –
NUMERICAL MODELING 

Changes in Current Speed (ft/sec)

Delft3D-FLOW: estimated currents and water levels as well as the resulting 
sediment transport and bathymetric changes



Construction:
• 20 mile sediment pipeline
• 4 booster pumps, including a modified large cutterhead dredge
• Over 5 miles of barrier shoreline restored
• ~10 million cubic yards of fill material dredged

• Two Mississippi River borrow areas (beach, dune, and marsh)
• Gulf of Mexico borrow area (marsh)

• 1031 acres of habitat restored
• Approximate $116,000,000 construction cost

SHELL ISLAND RESTORATION PROJECT



SHELL ISLAND RESTORATION 

Borrow
Area

Empire

Borrow
Area

Borrow Area

Borrow Area

Over 20 miles of pipeline

West
Lobe

East
Lobe



SHELL ISLAND RESTORATION 
BORROW AREA CROSS SECTION (MR-B)



MISSISSIPPI RIVER PIPE PULL Launching Platform:
Spud barge (pipe rollers, 
winches, welding machines)

Pull Barge:
Hydraulic winch, 3000’ of 
1.5” cable
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MISSISSIPPI RIVER PIPE PULL



MISSISSIPPI RIVER PIPE PULL



MISSISSIPPI RIVER PIPE PULL



MISSISSIPPI RIVER PIPE PULL



MISSISSIPPI RIVER PIPE PULL
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SHELL ISLAND RESTORATION PROJECT



MISSISSIPPI RIVER PIPE PULL SPRING 2013



MISSISSIPPI RIVER PIPE PULL FALL 2015 



SHELL ISLAND RESTORATION PROJECT – EAST LOBE



SHELL ISLAND RESTORATION PROJECT
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SHELL ISLAND RESTORATION PROJECT –
WEST LOBE

380’ Dune Crest
+8’ NAVD88

Contained
Gulf of Mexico
Marsh Fill



SHELL ISLAND RESTORATION PROJECT –
EAST LOBE DUNE AND MARSH SAND FLAT

Marsh Sand Flat

Turbidity Control



SHELL ISLAND RESTORATION PROJECT –
EAST LOBE DUNE AND CONTAINED MARSH SAND FLAT

Contained
Sandy Marsh



SHELL ISLAND RESTORATION PROJECT – EAST LOBE

Credit: Louisiana Coastal Protection and Restoration Authority



SHELL ISLAND RESTORATION PROJECT – WEST LOBE

Credit: Louisiana Coastal Protection and Restoration Authority



SHELL ISLAND RESTORATION PROJECT – WEST LOBE

Credit: Louisiana Coastal Protection and Restoration Authority



THREE DIFFERENT MARSH DESIGN STRATEGIES

Contained Sand Marsh 
(Year 5)

Uncontained Sand Marsh 
(Year 2)



THREE DIFFERENT MARSH DESIGN STRATEGIES
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THREE DIFFERENT MARSH DESIGN STRATEGIES

Contained Sand Marsh 
(Year 5)

Uncontained Sand Marsh 
(Year 2)



SUMMARY

• More complex designs
• Larger design, longer project life
• Reduced retreat rates
• Constructability of fine vs. large grained marsh fill
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THANK YOU!

Whitney C. Thompson, P.E.

APTIM
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