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Project Number  Project Proposals 

DEMO-01   Shoreflex II  

DEMO-02   Biogenic Oyster Shoreline Stabilization  

DEMO-03 Tidal Creek Construction Demonstration 

DEMO-04 Marine Gardens/Marsh Armor 

 

 

  



 

 

 

 

 

 

 

DEMO-01 

Shoreflex II 
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Presented By:  Blaine Sanchez, Product Manager / Engineer

Protecting True Living Shorelines

Current Technology

Conventional Marsh Protection 
Material

Articulating Concrete Block Mats Rip Rap Break Waters

Products effectively stop erosion but the natural edge 
habitat is lost 
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Erosion Control 
Products

ShoreFlex 
II

TRM

HPTR
M

LARG
ERIP 
RAP

ACB/AC
M

Why ShoreFlex II?

• 400% less weight per square foot than ACBs and Rip Rap

• Significantly higher performance that HPTRMs.

• Cost 50% less than ACBs and larger Rip Rap

• Mat sizes are available up to 16’x50’

• Minimal open area of 30% for vegetation growth
– ACBs are in the 5‐20% open area range

– Rip Rap is close to 0% open area

• New Innovation is to keep a living shoreline and 
regain lost habitat while stabilizing the bank
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Demonstration Project

• Quantifying Erosion Control Capabilities
• Shoreline Erosion Rate vs Cost of Protection 

• Shoreline Edge Marine Ecosystems
• Vegetation and Fisheries

The Demonstration would be a comparison of a shoreline with ACBs, vegetated 
ShoreFlex II, and an existing marsh control section with no protection.

Questions?

www.shoreflex.com
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Biogenic Oyster Shoreline Stabilization 
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Tyler Ortego
tyler@oratechnologies.com

(225) 372‐5570

PPL 28 Demonstration Proposal:  
Biogenic Oyster Reef Shoreline Protection

January 2018  

BACK TO THE BASICS

$2,500,000 per mile $138k per acre

$1,000,000 per mile $55k per acre

$500,000 per mile $28k per acre

$250,000 per mile $24k per acre

Note: based on preventing 7.5 ft per year of erosion for 20 years
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ORA Technologies’ mission is to radically change the 
economics of coastal infrastructure.

T=0                       T=12 mo T=24‐36 mo

WOOD OR BAMBOO STAKE

BIOENGINEERED OYSTER 
FRIENDLY COATING

“MATURE” STAKE WITH 24 
TO 36 MO OYSTER GROWTH 

AQUACULTURE FLOAT

U.S. Patent No. 9,144,228
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ERODING WETLAND

2 TO 4 ROWS ON 2 FT CENTERS (TYP.)
5,280 TO 10,560 STAKES PER MILE

TIMELINE

Q1 '18 Q2 '18 Q3 '18 Q4 '18 Q1 '19 Q2 '19 Q3 '19 Q4 '19 2020 2021 2022

Install test stakes & grow

Data report for final vote

PPL Selection Process

Contracting

Fabricate and Install Stakes in 

Nursery(ies)

Grow, monitor, report

Install Living Shorelines



2/6/2018

4

DEMONSTRATION PROJECT PROPOSAL
2.5 MILES OF LIVING OYSTER REEF SHORELINE PROTECTION.

3 ROWS OF OYSTER SCAFFOLD STAKES ON 2 FT CENTERS.

SINGLE LOCATION OR DISTRIBUTED.

5 YEARS OF ANNUAL MONITORING REPORTS.

PROJECT COST: $2.6 MILLION
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Tidal Creek Construction Demonstration 
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PPL28 
Tidal Creek Construction 

Demo Project

13‐Mar‐2017

21 yrs old

24 yrs old

18 yrs old

Sabine NWR Beneficial Use Sites
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Marsh creation along Bayou Rigolettes (BA‐36) 

Marsh Creation near Round Lake (BA‐37)
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Tidal Creek Construction Demo

I. Eng/Env Wk Grps develop success critieria

II. Advertise public idea competition

a)  Eng Wk Grp select/fund top three methods

III. Construction at cooperating marsh creation 
sites

a)  3 reps for each of 3 methods

III. Monitoring (field, GIS, fisheries)

IV. Award to most cost effective method
(creek dimensions: 5 – 10 ft wide, 6 ‐ 12” deep at low tide)
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Project Costs
I. Method Dev.                       $50k x 3 . . . . . . . . $150k

II. Constr. Mob‐Demob:         $60k x 3 . . . . . . . . $180k

III. Constr. Operation:              $30k x 3 . . . . . . . . $  90k

IV. CPRA field monitoring:     $150k x 2 yrs . . . .  $300k

V. USGS GIS monitoring: $90k x 2 yrs . . . . . $180k

VI. Univ. fish monitoring: $210k x 1 yrs . . . . $210k

VII. Monitoring rpts: $   50K x 3 . . . . . .  $150k

$1,260k

V. Awards  $150k – 1st place

$  80k – 2nd place

TOTAL Cost =  $1,490k
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Marine Gardens/Marsh Armor 

 









These are a few videos that can give you an idea at how this technology can be used. 
There are a number of different settings and mixtures that can be used to produce 
different affects and products.
 
 Shotcrete is a method where the product is pumped to the nozzle where it is 
combined with air and mixed with hardeners, usually on large volume projects. 
Extrusion methods are used without air, are used with lower pressure and would be 
compared to pumping or squeezing it out similar to toothpaste, either through a 
mold or in a continuous stream. The arm we use is primarily for shotcrete 
applications, but can be extruded as well.
 
 
 This video is shotcrete formed from the inside of a small tunnel
 
 http://youtu.be/GpnHZYaEhzU?t=2m31s 
 
 You may see video of a different style robot that is used for aqueduct and 
diversion piping, the material is applied in a circular pattern, it can be done 
vertically or horizontally.
 
 This is a basic shotcrete forming video done manually, this method is used 
to form buildings and in the swimming pool industry, to give you an idea of how a 
mix sticks and forms, manual method has a lot different of applications, usually on 
small or medium size projects and repairs..
 
 https://www.youtube.com/watch?v=YanHEgfepC0 
 
 This is a example of a qualification panel showing a nozzleman placing 
wetmix shotcrete using the bench method. ...
 
 This is a video of Apis Cor , a robot in Russia that is completely automated, 
operates only in extrusion mode. It is used to build economy homes with a 
geopolymer mix at a home in 24 hours. The extrusion method can be done with 
most robotic arms.
 
 Apis Cor: first residential house has been printed!
 https://www.youtube.com/watch?v=xktwDfasPGQ



SHOTCRETE TECHNOLOGIES, INC. 
PROJECT SHEET 
TRASVASES MANABI WATER PROJECT. ECUADOR. 
 

Trasvases Manabi Water Project, Ecuador 
By replacing traditional "form and pour" methods with high production shotcrete, the massive 
Trasvases Manabi Water Project in Ecuador finished months ahead of schedule. Contractor 
Norberto Odebrecht in conjunction with Shotcrete Technologies, Inc., and Commercial Shotcrete, 
Inc. of Phoenix, AZ placed over six thousand cubic meters of shotcrete in less than half the time it 
would have taken by the specified method, and put the project a whole rainy season ahead. 

 
 
Centre de Rehabilitacion (CRM) of Manabi, chose Norberto Odebrecht to construct the two hundred 
twelve million dollar project that would provide a constant supply of water for drinking, irrigation, 
and industrial use by optimizing Ecuador's seasonal rainfall patterns. Having been on site since May 
of 1999, by July of 2001, the project was five months ahead of schedule and Danilo Abdanur, 
construction manager, began to realize that he could perhaps complete the entire project by the 
Rainy season (late November), if he could come up with a much quicker method to complete the 
spillway walls of the Conguillo Dam. At twenty five meters high, sixty and one hundred centimeter 
thick walls with a 1" tolerance and a minimum of six thousand cubic meters of concrete, the 
specified "form and pour" method would not meet Abdanur's aggressive schedule. 
 
Kristian Loevlie, of Shotcrete Technologies, Inc. was called in to meet with Odebrecht, the Owners 
and Engineers to discuss the possibility of erecting these massive walls using shotcrete. Having 
done high volume shotcrete projects all over the world, Loevlie explained that good shotcrete is a 
high quality "in-place" concrete, often with much higher compressive strengths. The Group was 
convinced that this innovative solution would allow them to meet their aggressive schedule. 
 
With the decision made to shotcrete the massive walls, time was of the essence and Shotcrete 
Technologies quickly pulled in Commercial Shotcrete Inc. of Phoenix, Arizona for the application 
expertise and supervision. Mix designs and testing using local materials, and training local laborers 
were fast-tracked. Once the shotcrete pumps arrived on site, the first two weeks were spent on 
training and testing. Alberto Medina, of Commercial Shotcrete and his various supervisors managed 
the entire process. When the shotcrete application went into production mode, the crews (using 
the' "hand-held" nozzling technique) reached a daily rate of more than one hundred eighty cubic 
meters of shotcrete using two pumps on two shifts. 



 
 
The very workable "wet shotcrete" mix was placed through heavy rebar and mesh directly onto a 
twenty-five meter high dirt excavation requiring extensive temporary support. By using shotcrete, 
the initial support and final one meter thick structural walls were done simultaneously. ST-ALKALI 
FREE ACCELERATOR was used for water control and temporary ground support. 
 
This continuous process of excavation, reinforcement, initial support, and final structure was very 
fast, efficient, cost effective, and shaved months off the time traditional methods would have 
taken. By the end of November, the spillway walls were finished and ready for the rainy season. 
 
According to Danilo Abdanur, Construction Manager for Odebrecht, the key to the projects success 
was choosing the proper expertise, with the proper equipment, an efficient working site, adequate 
support equipment, a well-trained crew, a consistent mix design, and adhering to a daily 
maintenance schedule. However, the biggest factor in the success of this project was taking the 
perceived risk on a technology that he had not used for this specific application. 
 
The Trasvases Project is one of the many innovative projects around the world for which Shotcrete 
Technologies, Inc. is known. For the complete press release on this project click here. 
 
For additional information about this or any other projects, please call Shotcrete Technologies at 
(303) 567-4871 or send an e-mail request with name and address 
to info@shotcretetechnologies.com. 
 

 
Website: www.shotcretetechnologies.com 
Information: info@shotcretetechnologies.com 
 





        

                   

            

 

 

 

 

 

 

 

 

 

 

 

 

 

  

42 Inch Pipe Repair 

Mesa County, Colorado 

This severely deteriorated 

culvert was relined with one 

(1”) inch thick high strength 

shotcrete.  Using a camera 

equipped remote control track 

robot to pull in the concrete 

hose, this pipe was relined in 

hours and put back in service 

twelve (12) hours later.  

Pumping through 150 feet of 

one and a half (1-1/2”) inch 

concrete hose the high 

strength water impermeable 

material was applied in two 

(2) hours.  The material gives 

the pipe a load bearing 

capacity of H80. 

  (303) 567-4871 

info@shotcretetechnologies.com 

www.shotcretetechnologies.com 
1431 Miner Street  ◦ PO Box 3274 

Idaho Springs, CO  80452 



 

Shotcrete Technologies, Inc. 

Select Horizontal Lining Projects 

DATE PROJECT LOCATION TYPE DIMENSIONS THICKNESS REMARKS, All structural repair 

2005 Union Pacific Railroad Hotchkiss, CO CMP 2000 lf x 42" lD 3/4" Lined 400 lf/day for 7 days 

2005 Mesa County, CO Grand Junction, CO CMP 110 lf x 36" lD 1" Lined in one day 

2005 Elbert County, CO Simla, CO CMP 85 lf x 96" lD 1" 2 culverts at this dimension 

2005 City of Glenwood Springs Glenwood Springs, CO CMP 1/2"  Several Culverts Multiple diameters 

2005 Town of Castle Rock Castle Rock, CO CMP 450 lf x 60" lD 1" storm sewer 

2007 Kiewit Western 
Rocky Mtn. National 
Park CMP 96 lf x 24" lD 3/4" 45 degree grade in national park 

2007 El Paso County CMP 60 lf x 60" ld 1"  2 culverts at this dimension 

2007 80 If 36" UD 1" 3 culverts at this dimension 

2008 City of Idaho Springs Idaho Springs, CO brick Manhole 3 manholes 

2009 El Paso County Colorado Springs CMP 60 lf x 36" lD 1" 6 oval culverts, structural repair 

2008 Jeffco Road & Bridge Colorado   CMP 38 If x 18" ID 1" 3 culverts on Golf Course 

Colorado 42 If x 18" ID 1" difficult access  

Colorado 28 If x 24" ID 1" 

2008 Mt. Snow Report Vermont CMP 450 If x 48" ID 3/4" Reline culvert under parking lot 

120 If x 72" ID 2" Dam Outlet 

2008 Kansas DOT Topeka, KS CMP 50 If x 30"x50" 3/4" Under I-70 various oval 

55 If x 23"x36" 3/4" Oval highway culvert 

196 If x 42"x32" 3/4" Oval highway culvert 

175 If x 44" ID 3/4" Circular, stepped inclines 

2009 BNSF Railroad (Aecom) LA Junta, CO Tile 550 LF x 5.5 ft. 1 1/2" Storm sewer-diesel inflow 

2006 MMWS Sewer District Milwaukee, WI Concrete 9000 If 60" ID 3/4" Sewer tunnel + various manholes 

2009 Sequoia Nat'l Park California CMP various 1" 9 various lengths and diameters  

2005-2009 
CO Dept. of 
Transportation Colorado CMP various Many culvert repairs under I-70 

2009 Yosemite Nat'l Park California CMP 24" ID 1" 100 foot long culvert 

2010 Rocky Mtn. Nat'l Park Colorado CMP various 1" various lengths and diameters 

2011 Robinson Construction Trenton, MO CMP 
160 lf x 36" & 260 lf x 

24" 3/4" ConAgra 

2013 Johnson Construction Rifle, Colorado CMP 100 lf x 72"ID 2" under highway for CDOT 
 
Specific Project details available upon request. 
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Versatility Project – cost effective solutions, merging off the shelf 
exponential technologies to coastal protection.

Shoreline Protection/Ridge Building/Barrier Island / Berm Armor

PPL 28 PROPOSED DEMONSTRATION PROJECT
MARINE GARDENS – MARSH ARMOR

3D SHOTCRETE PRINTER/ GEOPOLYMER STRUCTURES

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

• Problem: High cost of traditional methods and materials for hard armor protection, limited 
funding for projects.  Present materials and methodologies are limited. (LSU Law Study)

• Solution: Goals to demonstrate:

• Versatility, durability and cost effectiveness of Marine geopolymer concretes

• Versatility, speed and cost effectiveness of 3D shotcrete construction

• Ability for stone to attract and enhance shellfish production

• Versatility of modular trapezoid tube structure in sediment/fresh water diversion, shoreline 
protection , ridge building, cost effectiveness

• Potential benefits of merging exponential technologies

PPL 27 PROPOSED DEMONSTRATION PROJECT 
MARINE GARDENS-MARSH ARMOR
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• Made from ordinary soils and industrial mineral waste streams (fly ash, GGBS, Red
Mud, Cu slag) Simple minerals – depolymerized silica and alumina, sand and clay

• Inorganic Nano polymers that form new macromolecular structures.

• Concretes, Ceramics, Foams and other materials based on well proven sciences
using an alumina silicate bond.

• Produced locally, inert, non porous, protects iron reinforcement, fire, pest, nutria proof

• Superior material to OPC (Portland cement)

• Can be worked as traditional OPC, extruded or 3D printed.

WHAT ARE GEOPOLYMERS?

PROPOSED TEST SOLUTION
• 500’ geo polymer reinforced trapezoid tube 9’ base with 2 sediment diversion pipes

• Can be used for Shoreline protection or Ridge Building wherever needed

• Proof of concept for all stated goals
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Our project :

Is a collaboration between several organizations, to create a rapid infrastructure 
in coastal erosion protection in the Gulf of Mexico, by merging exponential off the 
shelf technologies and well developed material sciences. 

Geo Polymer Sciences - 3D Print Industrial Building Scale production

Guidelines, independent testing and certification of materials  in  accordance with 
established procedures and guidelines of “The Geopolymer Institute”.

Products - Marsh Armor, Marsh Crete, Marsh Matts, Marsh Tubes, Marsh Mender  
Products and Delivery methods to bring coastal erosion infrastructure

Submitting for PPL28 Demonstration Project

Total costs to CWPPRA capped 1,100,000 to 1,300,000 




