
Coastwide Project Proposals

**All Coastwide Project Proposals have been 
evaluated by the CWPPRA Workgroups for eligibility 

according to CWPPRA guidelines. ** 
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Coastal Wetlands Planning, Protection 
and Restoration Act

Ridge projects are relatively inexpensive, but 
produce few WVA benefits by themselves

Marsh Creation features are typically added to 
Ridge projects to increase benefits estimates 
which increase cost of the project and the cost 
to CWPPRA

These smaller, inexpensive projects are hard to 
get implemented under CWPPRA by themselves
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South West
004.RC.02 Cheniere au Tigre Ridge Restoration: Years 31-50 $8,500,000 
004.RC.03 Pecan Island Ridge Restoration: Years 31-50 $6,800,000 

Central
03a.RC.04 Mauvais Bois Ridge Restoration: Years 1-10 $9,900,000 
03a.RC.06 Bayou Pointe Aux Chenes Ridge Restor.: Years 1-10 $10,600,000 
03a.RC.02 Bayou Dularge Ridge Restoration: Years 11-30 $9,600,000 
03a.RC.05 Bayou Terrebonne Ridge Restoration: Years 11-30 $8,800,000

South East
001.RC.100 Bayou Terre aux Boeufs Ridge Restoration: Years 1-10 $15,200,000 
001.RC.103 Carlisle Ridge Restoration: Years 1-10 $9,300,000 
002.RC.101 Adams Bay Ridge Restoration: Years 1-10 $7,200,000 
002.RC.102 Bayou Eau Noire Ridge Restoration:  Years 1-10 $9,800,000 
002.RC.103 Grand Bayou Ridge Restoration: Years 1-10 $10,300,000 
001.RC.01 Bayou LaLoutre Ridge Restoration: Years 11-30 $20,200,000 
002.RC.02 Spanish Pass Ridge Restoration: Years 11-30 $11,600,000 
002.RC.100 Red Pass Ridge Restoration: Years 11-30 $3,500,000 

Total         $141,300,000 

Multiple ridge creation/restoration projects 
across the coast, sequenced to maximize cost 
efficiency and restoration priorities

Multiple projects will be implemented over the 
20-year life

Could be easily scaled up or down depending on 
success
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Provides a systematic approach for prioritizing and 
implementing ridge projects across the coast

Provides a mechanism for implementing these 
smaller, relatively inexpensive projects in order to 
maximize cost efficiency and benefits

Construction plus 25% contingency = $30M - $40M

Cost would be spread over the 20 year life so the 
incremental burden to CWPPRA would be small

1. Ridges are a proven restoration technique that is 
routinely applied in LA coastal restoration, and the 
project will directly provide wetland benefits.

2. The technique can be applied across the coast and 
is not limited to any marsh type or basin.

3. Ridges are relatively simple features and typically 
low cost features, and they have limited 
footprints.

4. The proposal does not divide a traditional large 
scale project, rather combines numerous small 
scale projects

5. The project will likely be implemented in smaller 
increments across the life of the project and can 
be scaled up or down depending on its success.













____________ **Workgroups determined project ineligible to 
compete according to CWPPRA guidelines**
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Coastal Wetlands Planning, Protection 
and Restoration Act

“We cannot solve our problems 
with the same thinking we used 

when we created them.”
a quote attributed to Albert Einstein

Coastal Wetlands Planning, Protection 
and Restoration Act
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Sediment starved environment

Restoration projects lack nearby borrow

Numerous projects using same borrow areas

Lack of suitable sources – quality/quantity

Dollars spent searching for sediment

Dredged materials often placed offshore

Sediment starved environment

Restoration projects lack nearby borrow

Numerous projects using same borrow areas

Lack of suitable sources – quality/quantity

Dollars spent searching for sediment

Dredged materials often placed offshore

This project supports all Master Plan projects 
using sediment. 
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Decouple dredging/project construction
Identify potential material sources

Port expansions
Routine channel maintenance activities
Third party dredging
USACE maintenance dredging

Strategically locate and establish sediment banks
Low energy locations
Refill previous borrow areas
Develop pre-established containment areas

Match sites to restoration project needs 

Decouple dredging/project construction
Identify potential material sources

Port expansions
Routine channel maintenance activities
Third party dredging
USACE maintenance dredging

Strategically locate and establish sediment banks
Low energy locations
Refill previous borrow areas
Develop pre-established containment areas

Match sites to restoration project needs 

Sites would be “managed”

Materials tested as needed 

Sites monitored for quality/quantity 
as needed

Locations established or 
decommissioned as needed 

Sites would be “managed”

Materials tested as needed 

Sites monitored for quality/quantity 
as needed

Locations established or 
decommissioned as needed 
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USACE dredges 77 MCY annually
42% used beneficially

15-20 MCY USACE available annually could 
yield 2,000 acres restored annually

40,000 acres over a 20 year project life

Additional sources of materials  = more acres

USACE dredges 77 MCY annually
42% used beneficially

15-20 MCY USACE available annually could 
yield 2,000 acres restored annually

40,000 acres over a 20 year project life

Additional sources of materials  = more acres

Sediment storage locationPotential project areas of 
high loss rates/need

Sediment storage location

Example 1:  USACE Maintenance Dredging - Calcasieu 

 USACE upland disposal areas 
nearing capacity

 2019 estimate = 4 MCY/2 yrs
 Establish sediment storage 

location(s) in Calcasieu Lake 
for restoration projects



5

Sediment storage locations

Potential project areas of 
high loss rates/need

Example 2:  Bayou Lafourche Sediment Sources

 USACE dredges .6 MCY/2 yrs
 Port Fourchon maintenance  

69 to 80 mcy over 50 yr. 
estimated (1.4/year)

1.6 MCY marsh creation
Current Borrow:  Gulf of Mexico

50,000 LF pipe to site

Use Sediment Bank in Bay
7,000 LF pipe to site

Saves time and money 



6

Strategic and comprehensive coastwide approach 
to sediment management

Provides reliable sources of sediment

Saves construction costs

De-couples dredging/project construction  

Enables restoration projects in areas previously 
not feasible due to lack of nearby sediment 
sources

Construction cost + 25% contingency is $20M - $25M



Demonstration Project Proposals

**All Demonstration Project Proposals have 
been evaluated by the CWPPRA Workgroups for 
eligibility according to CWPPRA guidelines. ** 



______________**Workgroups determined project ineligible to compete 
according to CWPPRA Guidelines**
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 Typical RTK/Bathy 
Surveys
◦ Expensive
◦ labor intensive
◦ time consuming.  
◦ require some type of 

vessel to traverse 
across the marsh and 
cause damage.  

 Drone/LiDAR 
Surveys
◦ Reduced cost
◦ Reduced labor
◦ Reduced time
◦ BUT….confidence in 

this technology 
varies across the 
board due to many 
factors.
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 Develop uniform specifications for 
various types of drone-based LiDAR 
surveys 

 Quantify the accuracy and precision of 
when compared to conventional RTK 
and bathymetric methods  

 Quantify actual cost and time savings

 Accuracy and precision will be broken 
down by:
◦ Infrared (Topographic) – bare earth and 2-4 

different vegetative scenarios determined 
based parameters such as density and height

◦ Green (bathymetric) – 2-5 scenarios based on 
parameters such as depth of water, turbidity, 
density of SAVs, and salinity

◦ Each of the above may further be broken 
down into 1-3 manufacturers equipment as 
well as post processing software and 
techniques
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 Establish potential use, cost savings, 
and time savings on:
◦ initial design surveys
◦ verifying damage after major storms
◦ progress surveys during construction
◦ as-built surveys
◦ monitoring surveys

 Approximately $1million
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PPL30 DEMONSTRATION PROJECT NOMINEE FACT SHEET 
February 6, 2020 

Demonstration Project Name: Marine Gardens/Dolosse Hard Armor 

Potential Demonstration Project Location(s):  Louisiana Gulf Coast/use in existing projects 

Problem: Shoreline protection is needed in areas to protect marsh and delicate soils from marine traffic near 
channels and other areas that are primarily organic soils. Losing this marsh is very costly. Traditionally, the use of 
limestone rock jetties has been used to protect these delicate areas. Heavy dense solid limestone is not well 
suited for this purpose in areas with mostly organic soils. Jetties continuously sink in several areas due to soft 
soils and dense stones that have little surface displacement. These areas are difficult to maintain and have high 
maintence costs. Solutions to stabilize the base using light weight aggregates and bag systems have been tried; 
however, we still use limestone rock that does not interlock and is very dense per cu. ft. of displacement.  
Solutions are still needed to slow or stop jetties from sinking. Secondarily, supply chain of limestone rock is not 
mined locally having high transportation cost and it can be in short supply in an emergency breach, leaving areas 
and even towns exposed.  

Proposed Solution 

The proposed solution is to produce modified lighter weight dolo erosion structures (dolosse plural) using a 
ferro sialate based marine geopolymer concrete, as a replacement product for limestone rock in areas with soft 
organic soils. Basic dolosse structures are a proven design that has been used worldwide for coastal protection. 
Several have been installed across the U.S. A more recent example can be found in Cleveland Ohio, to repair 
jetty damage from Hurricane Sandy. The dolosse design interlocks in an irregular pattern that deflects and 
dissipates wave energy vs. blocking it. They do not form a slope when they settle, like blocks, flat surfaced 
structures, and rocks.  Sloping increases wave energy. Dolosse do not dislodge or become displaced from wave 
energy. They form an interlocking wall with porous spaces that are sediment trappers. This quickly builds up 
organic matter and debris in crevices forming useful habitat sea birds above the water line and fish and shellfish 
below the water line. The structures are easier and quicker to install and maintain using a magnetic harness and 
modern software for accurate placement. They are taller, wider, and lighter than limestone boulders with a 
greater displacement. Each unit can be identified and are easily monitored for settling. Settling is less due to 
interlocking design and reduced weight, reducing long term maintenance. 

We are proposing a modification to the basic 6.5-ton dolo mold by hollowing the structure with an insert and 
using a high-strength geopolymer concrete which will reduce the weight of the structure by 30-50% while 
maintaining the footprint displacement of a heavier dolo. The modifications will reduce the problem of settling 
and sinking in soft organic soils. Thereby reducing maintenance costs through weight reduction, greater surface 
displacement and a taller structure, without compromising, durability or stability. The basic design of the 
dolosse produces an interlocking but slightly flexible wall with porous spaces that acts as a unit. 

Goals: 

1. Produce 300 dolo pre-caste structures as described.
2. Delivery onsite to contractor, within 100 miles (barge).
3. Provide support personnel for placement and loading equipment.
4. Cost analysis of dolosse production for future pre-cast coastal products.
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Describe demonstration project features in as much detail as possible. 
 
Worldwide, a number of coastal erosion projects use dolosse and similar structure designs made from high 
strength unreinforced Portland concrete as coastal barrier protection. The dolosse is a common, proven design 
and one of the most well studied and favored of the engineered breakwater structures. It is known for good 
interlocking and low settling and has been used by US Army Corp of Engineers in other regions of the country. 
This is a modified dolosse that specifically targets problems associated with our local soils while maintaining 
the proven design and shape of the dolo.  

The dolosse design, works by dissipating and deflecting rather than blocking the energy of waves. Their design 
deflects most wave action energy to the side, making them more difficult to dislodge than objects of a similar 
weight presenting a flat surface. Though they are placed into position on top of each other by cranes, over time 
they tend to get further entangled as the waves shift them. Their design ensures that they interlock forming 
porous spaces between them and create a slightly flexible wall. The individual units are often numbered so that 
their movements can be tracked. This helps engineers gauge whether they need to add more dolosse to the pile. 
The dolosse will be manufactured in Louisiana, can be produced in large numbers, stockpiled locally, loaded 
directly on to a barge, railcar, or truck directly from the plant, reducing transport costs for local programs. 

The dolosse will be pre-cast from a ferro sialate based marine geopolymer concrete formula developed in 
Louisiana, made from local minerals and local soils under controlled conditions in a local facility. This process will 
create consistent, permanent, hardened, stable structures that would form a solid protection barrier wherever 
shoreline protection is needed.  Geopolymer concrete composite materials are made up of 70-80% local sands 
and aggregates and 20-30 % waste minerals (slag, silica fume, fly ash, bauxite residue) from local industrial 
plants and bulk materials companies. The remainder of the mix is composed of binding agents and concrete 
additives.  When properly mixed and cured, they form a new mineral species or stone. It is environmentally 
friendly, inert, nano-porous, non-leaching, and provides an excellent base for shellfish production (see 
Appendix). Mix designs can vary in strength and weight and can be reinforced if needed (traditional dolosse are 
made of unreinforced Portland concrete due to corrosion issues). 

These ferro sialate geopolymer concretes have undergone extensive independent testing and certification by an 
EPA certified lab under the EPA standard and the ASTM E-729 guidelines for aquatic life testing.  Multiple 
replicates of long-term larval safety testing for marine fish, marine shellfish, and fresh water minnows were 
completed. All replicates passed, there were no differences in the control in any of the tests or the replicates for 
mortality or growth, in long term or in acute testing. ASTM Mechanical testing was conducted, most geopolymer 
mix designs meet or exceed ordinary Portland TYPE II concrete reaching strengths as high as 13,800 psi. Leaching 
and TNORM levels are below EPA limit. A Beneficial Use application is in process for general production approval 
and for use as a ferro sialate geopolymer concrete. Ferro sialate concretes are in the early commercialization 
stage as a green alternative cement to Portland concrete.   
  
The molds are modified to reduce dolo weight by using an insert making the structure hollowed in the center 
with a stronger concrete mix. The open center allows more surface area, further energy dispersion and access 
for fish and shellfish habitat.  
 
Preliminary Project Benefits:   

This demonstration project/product addresses some specific problems of shoreline protection that still needs 
some better options. A dolo is a complex geometric shape which can be modified to emphasize desired 
functions. They can be different lengths, shapes, and weights. They interlock in great numbers as protection 
against the erosive force of waves from a body of water and can made from a variety of mix designs to achieve 
optimal performance.  
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They provide these benefits: 

1. Reduced sinking and settling.  
2. Uses less material with higher compressive strength.  
3. Has much greater surface displacement and is interlocked. 
4. Special shape deflects and dissipates wave energy.  
5. Protects and enhances existing planted shoreline vegetation. 
6. Design features traps sediment and reduces wave energy. 
7. Dolo designs are commonly attached to large tree logs combined with debris organic matter and dirt to 

form living structures, natural habitat along rivers and waterways. 
8. Protects and enhance aquatic life, promotes shellfish production on structure. 
9. Produces fish and shell fish habitat, produces sea bird habitat, mud brown color. 
10. May reduce costs to the program. 
11. Geopolymer coastal structures are more abrasion resistant and durable. 

 
Preliminary Construction Costs:    
 
This project is to meet the stated goals above for a pre-cast of 300 modified dolo units, delivered by barge onsite 
to contractor of choice within 100 miles of Gramercy Louisiana. Appendix A represents dolosse cast from the 
actual molds that will be used and the outside physical dimensions of the proposed dolosse. The weight will be 
lighter, the color will be muddy brown, there will small visible holes in the structure, and it will be made of high 
strength ferro sialate based marine geopolymer concrete. The physical design is unchanged  
 
The estimated cost including a 25% contingency is $390,000.  
 
Preparer(s) of Fact Sheet: 
 
Michael Boatright, Marine Gardens LLC, (504) 430-8900, michael@marine-gardens   
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Appendix A 
 
The mold is the standard 6.5ton dolo it is approximately 9 ft end to end and center to center. When interlocked 
on a flat surface the height is approximately 12 ft. (exact print dimensions currently unavailable) 
 

 

 

 

 

   

 

 6.5-ton dolo structures at production 

yard for size comparison.  

 Dolosse structure Cleveland, Ohio 6.5-ton 

units 

            Software aided controlled placement  
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Seabirds adapt rapidly to the new habitat  

 

 Magnetic harness for precise placement  

The barnacle growth on a 

marine geopolymer rock 

after 18 months in 

brackish water on the 

north shore of Lake 

Pontchartrain. The reef 

rock endured extremely 

heavy silting and very low 

salinity with 2 spillway 

openings during the time 

period. This small surface 

is also the home of more 

than dozen small blue 

crabs a few shrimp and a 

type of blenny fish.  
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Modified Dolo Armor Structures – geopolymer concrete, 
lightweight interlocking structures for soft soils

Shoreline Protection/Ridge Building/Soft Soils          
(dolosse-plural )

PPL 30 PROPOSED DEMONSTRATION PROJECT
MARINE GARDENS – DOLOSSE ARMOR SHORELINE PROTECTION 

GEOPOLYMER STRUCTURES

• Location: Anywhere in Louisiana, can be incorporated into existing projects

• Problem: Shoreline protection in softer soils has traditionally created challenges 
supporting rock armor near channels and delicate shorelines.  

• Goals to demonstrate:

• Modify proven interlocking design using a lighter weight dolosse cast from marine 
geopolymer ferro sialate concrete to slow sinking and address the problem.

• Prove the advantages of using marine geopolymer concretes in the program.

• Evaluate the financial advantages of large scale pre-caste to the coastal programs.

PPL 30 PROPOSED DEMONSTRATION PROJECT 
MARINE GARDENS-DOLOSSE ARMOR
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• Interlocking concrete structures that form coastal shoreline 
protection

• Reduced sinking greater strength due to interlocking 
design. They form an interlocked wall.  

• Special shape deflects and dissipates wave energy. 

• Design features traps sediment and reduces wave energy.

• Protects and enhances existing planted shoreline 
vegetation

• Dolo designs are commonly attached to large tree logs 
combined with pylons, debris organic matter and dirt to 
form living structures and natural habitat along waterways.

• Protects and enhance aquatic life, promotes shellfish 
production on structure.

• Produces fish and shell fish habitat, produces sea bird 
habitat.

• Geopolymer coastal structures are more abrasion 
resistant, durable and chloride resistant

• Uses less material with higher compressive strength. 

• Potential for large scale manufacture of Louisiana coastal 
products.

• Potential savings to the program.

WHAT IS A DOLO? – ADVANTAGES OF THIS PROJECT?

PROPOSED TEST SOLUTION
• Manufacture and deliver onsite 300 dolo 

shoreline protection structures.

• Modified dolo structures with weight reduction 
of 30%-50% for 6.5 ton dolo. 

• Used in place of heavy limestone boulder in 
specific problem areas.

• Proof of concept for all stated goals in fact 
sheet.

• Use the model to test lighter weight dolosse 
and determine long term financial benefits for 
coastal programs using pre-cast production of 
coastal products
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TESTING OF MIX DESIGN AND RECAP OF PROJECT

• Mix design passed all EPA aquatic safety tests

• Passed radiological worker safety test. EPA

• Passed heavy metal, toxic leaching test . EPA

• Passed a series of ASTM mechanical tests

• Approval for full production expected 2020

• RECAP 

• Project is for the manufacture and delivery onsite by barge 
for 300 modified dolo structures

• Use of the 6.5 ton basic dolo mold with weight reduction 
modifications of 30%-50% for the same dimensions. 

• Submitting for PPL 30 demonstration or integration into 
existing projects that may benefit from this product.

• Total Costs to CWPPRA including 25% contingency

• $390,000  


	Presentation needed.



