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�Jeffress Williams, Sr. Scientist Emeritus, 
USGS

�Louisiana State University

�USGS, Lafayette, La.

�South Carolina Sea Grant Consortium

NRCS G l d R P�NRCS, Grasslands Reserve Program
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Demonstration Advantages and Benefits

�Cost Effective

�All natural and non toxic

�Can be used with other restoration techniques

�Protection of existing and newly planted vegetation

Excellent source for nesting of birds and water fowl�Excellent source for nesting of birds and water fowl

�Natural attraction for fish and other aquatic species

�We will be raising awareness of the restoration needs along the coast 
while
�cleaning and manicuring the suburban areas.

�Early line of defense in the event of another oil spill

�Creating a market for unusable hay and straw



 

 

DEMO-02 

Reconnection of Hydrologically Isolated Wetlands 

  









 

 

DEMO-03 

Marsh Creation Project Containment Dike Degradation & 
Gapping   





 

 

DEMO-04 

CREPS: Coastal Restoration & Energy Production System 





C R E P SC R E P S

Coastal Restoration and Energy Production System



Coastal Restoration and Energy Production System

 Sediment Diversion  Power Generation

 Freshwater Supply  Levee Improvement



3 Configuration Options





 

 

DEMO-05 

Bioengineering of Shorelines and Canal Banks using Live 
Stakes   



PPL 22 Demonstration Project Fact Sheet 

Presented:  January 26, 2012 

 

Demo Project Name: 

Application of Bioengineering on Shorelines and Canal Banks 

Coast 2050 Strategy:  Stabilization of major navigation channels, manage bay/lake shoreline integrity, 
vegetative planting 

Background of the technique:  General Design 

 

 

Bioengineering techniques have been used for centuries, all over the world.  The first historical use of 
bioengineering techniques in the United states was by Jonathan Eads in 1878 when he used willow 
wattles to build jetties to keep the South Pass of the Mississippi River open.  Many doubted that the use 
of such “primitive” methods could yield results but newspapers reported that Eads’ method was wildly 
successful and economical too. 

Bioengineering techniques have been tested and endorsed by many of the federal agencies, including 
the US Army Corps of Engineers (USAQCE), the USDA Natural Resources Conservation Service (NRCS)s 
and the Federal Emergency Management Agency (FEMA).  Plant species have been genetically 
engineered for use with bioengineered soil/bank stabilization projects.  Many of these projects include 
stabilization of stream and riverbanks as well as use in quickly introducing vegetative cover to restored 
wetlands.   Any and all plants, alive and dead can be used to encourage sedimentation in a wetland or 
water body.  But for this demo project we are specifically referring to the use of live woody vegetation. 

Live dormant woody cuttings and poles installed in banks or in rock shorelines have provided the 
following values: 



• Root systems have increased the cohesiveness of soils and improved the strength of banks 
subjected to shear stress 

• The surface portions of growing woody cuttings absorbs wave and precipitation energy and 
shear forces from water flows to which the slopes would have been subjected 

• Native shrubs and trees have more habitat value than rock alone, or invasive species that often 
populate bare slopes 

• Woody plants grow in strength with time, and the root systems send out adventitious roots that 
infiltrate the soils, forming a mesh that binds soils together.  These roots may also provide a 
support to settling riprap. 

• Though it can be costly to apply bioengineering techniques, it is less costly than stone and many 
other hard engineering techniques.  Using simple bioengineering solutions can be quite 
inexpensive, especially if a source of usable plant materials are nearby. 

GOAL 
Demonstrate and observe the outcome of  using cuttings to stabilize eroding banks and 
shorelines in freshwater areas;  vary installation by using different forms of the plant materials, 
and variations in installation techniques, including cuttings in bare soil, with erosion control 
fabric and in joints of rock. 

PRELIMINARY METHODS 

• Select a location along a bayou/canal that has been subjected to erosion.  Install live stakes 
along 500 feet for each method (total 2500 feet) below. including: 

o Willow whips and poles into minimally eroded bare soil with no grading 
o Regrade eroding banks to smooth slope, install willow whips and poles, plant soil 

between whips with herbaceous crop and seed 
o Regrade to smooth slope, apply bioengineering erosion control materials (coconut/coir 

fabric);  install willow whips and poles.  
o Install planted coir logs and brush mattresses in addition to above 
o Install 4 other species of shrub cuttings, including, dogwood, buttonbush,  wax myrtle,  

streamco willow 

 

 

 

 

 

 

 



 

PROPOSED LOCATION 

 Small isthmus between Bayou Segnette and Lake Salvador. There is a thin strip of rock 
protection on the lake side, and on the bayou side, there is mudflat/shallow water and some marsh 
vegetation. 

 

 

BAYOU SEGNETTE 

Areas to “Bioengineer” 



Method Proposed:  JOINT PLANT LAKE SIDE---Not to scale (in existing rock) 

 

 

 

METHOD PROPOSED:  BAYOU SIDE-Live Stakes and Brush Mattresses 

 

  Live Stakes (whips and poles) in existing rock/bank 

 

 

 

 



BAYOU SIDE:  BRUSH MATTRESSES 

 

 

 

 

 

Materials used: Willows, dogwoods, buttonbush, bioengineering fabrics, poles, stakes, rope. 

 

Property Ownership:  The Jefferson and St. Charles Parish School Boards 

Contact:  Jane O. Rowan, PWS, Normandeau Associates, Inc.  484-945-2631; 610-635-9359; 
jrowan@normandeau.com 

  



Application of Bioengineering 
on Shorelines and Canal Banks
Encouraging natural healing and proliferationEncouraging natural healing and proliferation 

of native plant communities in stressed 
Louisiana wetlandsLouisiana wetlands

CWPPRA PPL 22 Demo Project



Healthy Herbaceous GrowthHealthy Herbaceous Growth



Solid Woody ArmoringSolid Woody Armoring



Why Bioengineering?Why Bioengineering?

• Provides strong protection of banksProvides strong protection of banks 
without weighing much

• Allows natural plant community to• Allows natural plant community to 
develop
P id i l “l ”• Provides native plants a “leg up”

• Grows in strength with time
• Provides habitat and wildlife food
• Is truly SUSTAINABLEIs truly SUSTAINABLE



Bioengineered Canal Bank/ShorelineBioengineered Canal Bank/Shoreline

Adapted from Cardno
JFNew Resource CatalogJFNew Resource Catalog



Selection of MethodologySelection of Methodology

• Based on siteBased on site
– Location
Existing condition– Existing condition

– Fetch
S b t t– Substrate

– Access
Pl i– Plant community

– Salinity/Water Quality



Marsh Shoreline PlantingMarsh Shoreline Planting



Coir Log & Pre‐planted Coir 
Mattress

Pre‐planted

6-ft deep (Pre-planted or not)



Layered 
lifts 
wrapped in 
coir fabric, 
with brushwith brush 
layering of 
live 
cuttings orcuttings or 
bare rooted 
shrubs



Live Stakes 
(Joint or direct plant)

• ½ to 2 inch caliper

• Harvested during dormancy

• Length, 6-8 feet, ¾ buried

• Spaced 3-6 feet apart

• Pilot hole prepared using 

metal rod, hand hammeredmetal rod, hand hammered 

or Stinger



Rock Joint PlantingRock Joint Planting



Brush Mattress, Live Stake and Pole Plantings



Fascines/Brush MattressesFascines/Brush Mattresses



Proposed ApplicationsProposed Applications

Eroding areas already stabilized with rockEroding areas already stabilized with rock, 
or not:
• Live stakes• Live stakes
• Joint Planting
• Coir Fascines
• Brush wattles



Thinning section of land 
separating Bayou Segnettep g y g
and Lake Salvador
Introduce native woodies before 
invasives take hold



Research NeedsResearch Needs
• Bioengineering is very plant dependent
S i bl if h d f h i• Sustainable if the mode of growth is 
appropriate

Adventitious roots– Adventitious roots
– Ability to root from cuttings
– Develops strong and extensive root systemsDevelops strong and extensive root systems
– NATIVE or Infertile/non‐invasive

• Various native species should be testedp
• Very little to no testing done on LA woody 
speciesp



Thank you!Thank you!

Jane Offringa Rowan, PWS
Normandeau Associates, Inc.
jrowan@normandeau.com
610-635-9359 (cell)
610-945-2631 (direct)



 

 

DEMO-06 

Research to Assess LA Native Plant Efficiency for 
Bioengineering Applications   



CWPPRA PL 22 PROJECT NOMINEE 

January 26, 2012 

Project Name:   
Research to assess LA Native Plants for Bioengineering Applications 
 
Coastwide 2050 Strategy:  Stabilization  of Major Navigation Channels, Management of Bay/Lake 
Shoreline Integrity, Vegetative Planting, Maintain or Restore Ridge Function, Terracing 
 
Problem:  The Louisiana Delta and Coast has experienced extreme climate and man-induced events over 
the last 200 years that has resulted in a “perfect storm” for deterioration of fragile wetland systems 
both along the coast, lakes and riverways, and within the interior swamps.  The perception is that a lack 
of sediment supply from the Mississippi River and other channelized bayous is the major reason for the 
loss of wetlands and coastal systems.  But other reasons compound the problem.  Thousands of oil/gas 
canals excavated in the marshes and swamps have provided conduits for salt water to enter strictly 
freshwater systems.  Massive water removal from developed areas via ditches and pumps lower the 
regional water tables.  Exposure of peats saturated for thousands of years are now experiencing  
drainage, exposure to increased nutrients and are subjected to saline water.  Severe weather systems 
push surging waters into ecosystems adapted to calm waters.  All of these factors combine to result in 
deterioration of the plant community and the peat they form and on which they continue to grow and 
thrive.  Diverse native plant communities crumble under this scenario and less diverse systems made up 
of plants that are able to thrive in widely varying conditions thrive.  Unfortunately, many of these highly 
tolerant plants are not native, and non-native plants have out-competed native plants in many locations 
further limiting the ability for the wetland systems to heal themselves. 
 
Bioengineering techniques were developed hundreds of years ago to increase the cohesiveness and 
stability of soils and to direct water and sediment to more appropriate locations.  The first documented 
use of bioengineering techniques was by Jonathan Eads who demonstrated that willow fascines 
constructed into jetties could keep the South Pass of the Mississippi River open.  His methods were 
wildly successful as well as economical.  The methodology was not often put into use (at least that we 
know) over the ensuing years until the late 1980’s and early 1990’s when methods being used in Europe 
introduced and put into practice in the United States.  Both the US Army Corps of Engineers (USACE) and 
the Natural Resource Conservation Service (NRCS) provided “how to” manuals to apply many different 
types of bioengineering techniques, but mostly using native easily rooting species like willow and 
dogwood.  Research within the NRCS plant centers, mostly in New York (Big Flats) and New Jersey 
(Rutgers)  resulted in the development of some willow species specifically for bioengineering of 
streambanks.  These willows (Streamco—Salix purpurea) were introduced from Europe for making  
baskets and has naturalized, quickly taking hold of the soils they are planted in.  The stems and branches 
are very flexible and bend after subjection to rapid water flow and recover their erect habit quickly. 
Streamco willow can grow to 2-4 feet within 2 years and reach full height of 20 feet in 5-7 years.    The 
NRCS shrub is a male clone and does not develop sucker roots, thereby limiting its invasiveness. 



 
The Streamco willow was developed to grow in Eastern US and Southern Canada for uses in stream bank 
bioengineering.  The NRCS states that “When grown in combination with good stands of grass, it is 
equal in resistance to riprap of seven inch medium stone size”.  Native willows also have a strong 
propensity for stabilizing soils quickly, as does some species of dogwood, buttonbush, elderberry, and 
other species.  There has been some work on woody plant species appropriate for the “Southeast” as 
shown in the list attached (included in the demo presentation) however, the grouping of states that are 
listed as appropriate for southeast species includes North Carolina out to Texas, with Louisiana being 
included in that grouping.  Due to the Louisiana delta being unique in its geomorphology and soils, as 
well as its extensive and unique plant communities, and, due to the great need to develop means to 
establish native plants to stabilize soils and maintain the foundation of the wetland community (peat 
and roots), it may be advantageous in the long run to test and develop species that can be specifically 
adapted to bioengineering applications. 
 
This demo project proposes that a strategy be developed and applied for existing plant centers in the 
state to begin identification of woody native species that can be used for bioengineering applications, to 
test them in varying locations, and if appropriate to genetically “engineer” some species to be able to 
withstand additional stresses within Louisiana wetlands, including: 
 

• Salinity Tolerance 
• Ability to root quickly from cuttings 
• Ability to quickly develop strong root systems and to increase soil cohesiveness 
• Value for wildlife use (but not overuse) 
• Sustainability—does the species grow and increase in strength, or does its presence allow for 

other native woody plants to grow and increase in strength 
• Ability to withstand heavy wave action, fetch. 
• Ability to create a root network that could “buoy up” rock used to stabilize the toe of banks or 

shorelines 
 
Proposed Strategy:   Break this study into five phases from initial data gathering, collaboration with 
various government agencies and researchers in agricultural universities to development of 
specifications and guidebooks for parishes and private citizens to apply: 
 

• Phase I :  Data gathering, collaboration to determine candidate species-select 10-20 to test 
• Phase II:  Nursery/Greenhouse:  initial spec and application scenarios using existing information 
• Phase III:  Controlled growth scenarios-application with variables, including location, fresh, 

intermediate, brackish (measuring mortality, root mass development, growth characteristics) 
sedimentation value, substrate type, volunteers, diversity over time, maintenance needs, site 
preparation, etc. 

• Phase IV:  Implement into existing projects, and monitor 
• Phase V:  Update application standards and specifications 



 
Project Benefits: 
 
It is hoped and assumed that development of a list of appropriate species, their efficacy in retaining and 
stabilizing soils, various applications on  how they function best,  their ability to regenerate/heal 
themselves and to raise the elevation of the areas in which they grow will have broad application within 
the state.  There is probably less opportunity for application of bioengineering techniques in salty water 
areas, but there are multiple opportunities to use these techniques for stabilizing the shorelines of lakes 
and bayous/canals, as well as edges of open water areas that once were floating marshes.  In addition, 
using this method may result in a vastly less expensive means to restore LA wetlands if applied in 
multiple locations and as a regular means to soften and improve stabilization projects by those using 
harder engineering methods. 
 
PROPOSED BY:  Jane O. Rowan, PWS, Normandeau Associates, Inc.  jrowan@normandeau.com;  Office, 
484-945-2631;  Cell:  610-635-9359 
 

mailto:jrowan@normandeau.com


Research to assess LA Native 
Plants for BioengineeringPlants for Bioengineering 

Applications

CWPPRA PPL 22 Demo Project



Proposed Demo ProjectProposed Demo Project
• Develop shortlist of appropriate (native) woody plants 

according to application based testing results:according to application based testing results:
– Ability to adventitiously root from cuttings
– Ability to develop strong subsurface root system, or floating 

mat
– Range of tolerance to salinity
– Resilience to wave energy
– Ability to encourage sedimentation
– Habitat/wildlife food value

• Develop planting standards and specifications• Develop planting standards and specifications
• Provide guide book for agencies, consulting firms and 

private citizens to apply methods appropriately



Candidate SpeciesCandidate Species

• Tried and True: willows dogwoodsTried and True:  willows, dogwoods, 
buttonbush, elderberry

• Potential: Wax myrtle Baccharis• Potential:  Wax myrtle, Baccharis, 
Clethra, Iva, Sesbania
F i l I f il ( i ll• Functional:  Infertile (genetically 
engineered) willows, etc.

• Hopeful:  tupelo, cypress, red maple



• Click to add text • Click to add textClick to add text
– Click to add text

• Click to add text

Click to add text
– Click to add text

• Click to add text
– Click to add text – Click to add text



• Click to add text
Click to add text
Click to add text
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Click to add text



 

 

DEMO-07 

Utilization of Natural Gas Power for Dredging & Placement 

 

 

 

 

 

 

 

 

 

 

 

 

 

 















Utilization of Natural Gas Power for Dredging and 
Placement

Dr. Mohan Menon, Principal Scientist, Ecology and Environment, Inc. 
225‐281‐1149; mmenon@ene.com

on behalf of 
Dr. John Lopez, Lake Pontchartrain Basin Foundation



ConceptConcept

• Coast 2050 Strategy/Strategies:Coast 2050 Strategy/Strategies:
– Multiple Strategies

• Project Location(s) Potential (as an example)• Project Location(s): Potential (as an example)
– The canals that run parallel to the shorelines of 
Pontchartrain Lake on the north shore PotentialPontchartrain Lake on the north shore‐ Potential 
Location



DetailsDetails

Potential Area 



DetailsDetails

• Problem:Problem:
• Past marsh creation projects, current planning for future 

marsh creation projects utilizes a status quo of the 
dredging industry’s use of diesel engines for their pumps

• Recently, CWPPRA Technical Committee has decided to 
suspend (in lieu of de‐authorization) PPL 10 projectsuspend (in lieu of de authorization) PPL 10 project, 
“Benneys Bay Diversion Project (MR‐13)” based on the 
high cost of dredging associated with the project 

• Dredging is costly – That is the problem. Utilizing natural 
gas instead of diesel is to be examined



Details

• Goals:

Details

Goals:
– Conversion of diesel engines to natural gas for 
hydrologic pumping of sediment is expected tohydrologic pumping of sediment is expected to 
create significant cost savings 

• demonstrate the feasibility of using natural gas in lieu 
of diesel 

• Replicate this approach for many upcoming marsh 
creation projects (according to State’s Master Plan 2012creation projects (according to State’s Master Plan 2012 
(draft) ~$17 billion for marsh creation; $5 B savings)





DetailsDetails
• Viability of using Natural Gas

– Working along with natural gas providers and dredgers, a 
prototype dredge natural gas engine is to be designed and 
manufactured. 

– Use of natural gas would require cost to convert the 
conventional diesel engine to natural gas use. 

– Diesel combustion engine would likely need to be replaced g y p
with possibly larger natural gas engines. 

– The natural gas engines may need to be supplemented 
with transmissions to develop adequate torque to drive 
large pumps. 

– The supply of natural gas for dredging would be different 
than diesel.



DetailsDetails

• Storage of natural gas on a potentially mobileStorage of natural gas on a potentially mobile 
barge represents new hazards

• Flow lines could possibly be used if the barge• Flow lines could possibly be used if the barge 
or engines were fixed. There would be front‐
end conversion costsend conversion costs  

• Compressed Natural Gas (CNG) is beginning  
b i ll i bl bl f lto be commercially viable as a portable fuel 

alternative  



DetailsDetails
• Project benefits:
• Cost

– On an energy equivalency basis, one barrel of oil is = 1,000 cubic 
feet = 5.8MCF  gaseous equivalent

– Natural gas is currently selling around $3.00 MCF, and a barrel 
of oil is $92.  Diesel is currently $3.65 per gallon retail, or 20% 
more than gasoline.  ($3.00 versus $92)
Si l l l ti t th t th t f i l t (BTU)– Simple calculations suggest that the cost of an equivalent (BTU) 
natural gas is about 1/5th the cost of unrefined crude oil. The 
natural gas cost compared to retail cost of diesel is about 1/6th

• If a delivery system (flow line) was put in place there• If a delivery system (flow line) was put in place, there 
would not be re‐occurring cost for delivery

• combustion engines which use natural gas have 
significantly lower maintenancesignificantly lower maintenance



DetailsDetails

• Project Benefits• Project Benefits
– Long‐term contracts with fixed‐pricing is common 
f t lfor natural gas 

– Natural gas is also a cleaner fuel reducing air 
pollutionpollution

– Natural gas is largely supplied domestically in the 
USUS



DetailsDetails

• Total project Cost+25%: <$1 0 MillionTotal project Cost+25%: <$1.0 Million 
– Assumptions 

• Canal Width: 40 feet
• Depth: 8 feetDepth: 8 feet
• Settlement Factor: 20% (depth 9.6 feet)
• Cross section: 384 sq. ft.; 14.22 cubic yards/linear foot
• 11,980 feet of canal
• Calculation:

– 170,382.22 Cubic yards of dredge material
– $3.5/cy (Traditional dredging using diesel fuel)

D d i C t $596 337 78– Dredging Cost: $596,337.78
– Engineering Design and Permitting (15%)
– With 25% Contingency, $857,235.56; (with 30% savings, Cost is $635,000)



Demonstration Project Parameters

• (P1) Innovativeness: 
– The proposed demonstration project contains technology that has not 

been developed fully for routine application in coastal Louisiana 
– The technology described here is unique and duplicative in nature. 
– The proposed demonstration project is innovative– The proposed demonstration project is innovative

• (P2) Applicability or Transferability: 
– The proposed technology could be transferred to all areas of the– The proposed technology could be transferred to all areas of the 

coastal zone
• Natural gas is available and could be distributed to the areas of coastal 

restoration via pipeline or any other transportation method 
The viability will be tested during the implementation of this project– The viability will be tested during the implementation of this project.

• Pipeline conveyance of natural gas across coastal areas is possible. Already 
there is a network of natural gas pipeline conveyance is available. In addition, 
other transportation methods such as barge transportation should be 
investigated for its viability and safety issues.investigated for its viability and safety issues. 



Demonstration Project Parameters

• (P3) Potential Cost Effectiveness: ( )
– Compared to the traditional method, utilization of 
diesel fuel for dredge equipment, there is a 
substantial cost savings for the proposed approachsubstantial cost savings for the proposed approach 

– Long‐term contracts with fixed‐pricing is common for 
natural gas, but not for diesel 

• (P4) Potential Environmental Benefits: 
• Using natural gas is less pollutingUsing natural gas is less polluting 
• since the cost savings are in order of 3‐6 times, the created 
wetland acreage will be 3‐6 times within the available 
funding. 



Demonstration Project Parameters

• (P5) Recognized Need for Information to be Acquired: 
d / l d d d d– Arcadis/Ecology and Environment, Inc team investigated innovative dredging 

contracting methods to reveal dredging cost reduction. There is a recognized 
need to reduce dredging cost coast wide

– Transition to natural gas from diesel fuel is discussed in many forums. 
However there is a lack of informationHowever, there is a lack of information

• (P6) Potential for Technological Advancement: 
– The proposed demonstration project will significantly advance the traditional p p p j g y

technology currently being used 
– The current technology of using diesel fuel to generate electricity to run 

dredge equipment will be improved to accommodate the new and available 
natural gas

– Will improve natural gas distribution 
– Will positively affect other sectors of economy 
– Will replace the existing technique at a lower cost with increasing 

environmental and wetland benefits.




