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EXECUTIVE SUMMARY 
Throughout history, natural occurrences such as earthquakes, volcanoes, fires, and 
floods seemingly destroy ecosystems. But, over time those ecosystems recover and 
mature into diverse healthy environments. Without outside interference the processes of 
recovery are normal and inevitable. They include microbial colonization followed by the 
invasion of plant species and eventually wildlife. Time is the only requirement. Today, 
those natural cycles of destruction and recovery have been altered by human activity.  
To meet the challenges posed by human impact, intentional effort often must be 
directed toward environmental restoration. With that understanding, BioHaven® Floating 
Wetland Technology (Figure 1) enhances natural ecosystems to dramatically accelerate 
the natural recovery processes. Through proprietary technology, Martin Ecosystems 
creates floating wetlands within water bodies to provide the foundations of improved 
ecosystems.  
 

BioHaven® Floating Wetland Technology (BFWT) is designed around the same 
principles as a wetland. Above the water line, BioHavens® float and provide a beautiful 
habitat for local birds and animals while also reducing wave attenuation. Beneath the 
water line, three dynamic scientific processes take place.  
  
 PHYTOREMEDIATION- As plants grow through the islands, their roots extend 
into the water body, removing pollution from the water column.  
  
 BIOREMEDIATION-The BioHaven® matrix contains a vast amount of surface 
area for microbes to attach. These microbes are responsible for the breakdown of waste 
and nutrients in the water column, producing a sticky biofilm. 
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FIGURE 1



 HYDROPONICS- Vegetation is grown without soil. Plant roots extend through the 
matrix into the water column where they receive nutrients for growth.   

BioHavens® are man-made floating islands that provide optimized habitat for growing 
microbial and plant species. Similar to a wetland, BioHaven® Floating Wetlands are 
engineered to enhance microbial growth by expanding available underwater surface 
area; i.e. microbial habitat.  In fact, the matrix material alone provides approximately 
124 square feet per cubic foot. With the addition of the injected foam, growth medium, 
and plant roots the surface area increases to approximately 250 square feet per cubic 
foot. This phenomenon is created through patented island design. The result is 
that BioHavens® represent a new and strategic means by which to achieve a 
concentrated wetland effect. 

Over 4,500 BioHaven® Floating Wetland Technology (Figure 2) products have been 
installed around the world in the past decade. The sizes range from small decorative 
units to acre size “Islands”. They can be made in any shape and customized with any 
amount of  buoyancy. Islands have withstood numerous freeze/thaw cycles, as well as 
tornadoes, hurricanes and major snowfalls. 
 

Rev 2; 7-12-17 �4

Figure 2 
BioHaven® Floating Wetland Technology  



Martin Ecosystems has researched and developed five variations of BioHaven® 
Floating Wetland Technology: 

1. BioHaven® Floating Islands 
2. BioHaven® Floating Treatment Wetlands 
3. BioHaven® Floating Breakwaters 
4. BioHaven® Floating Duck Blinds 
5. BioHaven® Floating Docks 

The primary uses for BFWT products include storm water management, wastewater 
treatment, shoreline protection, bank stabilization, lake & pond management, fisheries & 
habitat enhancement and waterscape beautification. Martin Ecosystems has developed 
numerous case studies supporting the use of BioHaven® Floating Wetland Technology 
for municipal wastewater treatment, storm water management and coastal restoration 
and protection projects. 

Average nutrient removal rates have been compiled based on real world BioHaven® 
applications for contaminants such as biochemical oxygen demand (BOD), total 
suspended solids (TSS), fecal coliform, ammonia, nitrate and phosphorus. Martin 
Ecosystems uses a historical data model to estimate the amount of BioHavens® 
required to meet water quality objectives for each individual project.  

Capital costs for materials, equipment and installation of the five product options have 
been developed. BFWT has low operation and maintenance requirements. Life cycle 
costs can be calculated and compared to other technologies.  

It should be noted that projects and research has been completed in collaboration with 
the Natural Resource Conservation Service (NRCS), National Institute of Water and 
Atmospheric Research (NIWA), Shell Oil, University of Central Florida, University of 
South Alabama, Louisiana State University, Louisiana Department of Environmental 
Quality and others. Our research team and collaborators include individuals in North 
America and internationally. 
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BACKGROUND 

The BioHaven® Floating Wetland Technology concept was developed by Floating 
Island International (FII), with the assistance of two commercialization grants from the 
State of Montana, in conjunction with the Center for Biofilm Engineering at Montana 
State University. The research team was led by Bruce Kania, a successful private 
inventor who had already commercialized concepts ranging from sensor technology to 
advances in prosthetics. In 2005, Kania founded FII to begin commercializing 
BioHaven® Floating Wetland Technology (BFWT). In 2008, Martin Ecosystems became 
a licensed manufacturer of FII, and today manufactures for a large portion of the United 
States including the Mississippi Valley and the Southeast. Martin Ecosystems has 
continued to research and develop the BioHaven® line of products. This paper will 
present technical information on the five types of BFWT products Martin Ecosystems 
offers. 

BioHaven® Floating Wetland Technology was designed to mimic naturally occurring 
floating islands. Natural islands (Figure 3) typically occur between the 40th and 50th 
parallels, in both the Northern and Southern Hemispheres. They are peat-based biofilm 
reactors frequently associated with productive, abundant wild fisheries. The islands float 
because of gases produced by bacteria within the biofilms. The gas is contained 
between the water table and the top of the island, creating buoyancy. The buoyancy 
contributes substantially to the floating islands’ durability, longevity, and size. These 
islands are almost completely dominated by native, perennial shrubs and bushes, as 
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Figure 3 
Natural Floating Island in Chippewa Flowage, Wisconsin



well as sphagnum moss and trees. They can be acres in size. It is important to 
understand that approximately 80% of an island's nutrient reducing ability comes from 
biofilms and that the plants, although the most visible component of an island, are only 
responsible for about 20%. 

THE BIOHAVEN® MATRIX ADVANTAGE 
Like the naturally occurring floating islands in Chippewa Flowage, BioHavens® are also 
biofilm reactors with plants. They have the advantage of starting with a high surface 
area compared to other commercial plant platforms. This is due to the use of a matrix 
medium. BioHavens® are constructed of a matrix material composed of durable, non-
toxic recycled PET plastic. The matrix, along with the plant roots, extends into the water 
column providing an enormous amount of surface area for biofilms to attach (Figure 4). 
The matrix material alone provides approximately 125 square feet per cubic foot. With 
the addition of the injected foam, growth medium, and plant roots the surface area 
increases to approximately 250 square feet per cubic foot.  

BioHaven® Floating Wetland Technology improve water quality by transforming 
pollution into beneficial use by growing bacterial biofilms. Biofilms, consisting of bacteria 
and protozoa, attach to the submerged surface of the matrix and the plant roots. When 
biofilms are exposed to contaminants, energy and oxygen they convert contaminants 
into productive biomass. As microbes consume “pollution” in the water, higher 
organisms consume the microbes. Ultimately, the pollutants that were once considered 
harmful work through the food chain. Various types of bacteria live within BFWT. Each 
type becomes active when conditions are favorable, and will go dormant but remain 
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Figure 4  
BFWT matrix and plant root system



alive when conditions are unfavorable. Bacterial biofilms grow faster than algae when 
they have sufficient circulation and surface area for growth. It has been shown that 
BFWT are platforms from which optimal biofilm management is achievable. They 
provide a vegetative and microbial foundation which ultimately leads to improved water 
quality. 

TECHNOLOGY OPTIONS AND USES 
Enhancing humans’ ability to coexist with clean and healthy waterways has led Martin 
Ecosystems to develop five variations of BioHaven® Floating Wetland Technology: 1) 
BioHaven® Floating Islands 2) BioHaven® Floating Treatment Wetlands 3) BioHaven® 
Floating Breakwaters 4) BioHaven® Floating Duck Blinds; and 5) BioHaven® Floating 
Docks. Each option represents a method for utilizing nature’s concentrated wetland 
effect. These biofilm reactors and their uses will be described in the following sections of 
this paper.  

BioHaven® Floating Wetland Technology have been used or will be useful in the 
following areas: 
Application BioHaven® Floating 

Island
BioHaven® Floating 
Treatment Wetland

BioHaven® Floating 
Breakwater

BioHaven® Floating 
Duck Blind

BioHaven® Floating 
Docks

Shoreline Protection x
Bank Stabilization x
Phosphorus 
Reduction x x

Nitrate Reduction x x
Ammonia Reduction x x
BOD Reduction X x
TSS Reduction x x
Fecal Coliform 
Reduction x

Fishery 
Enhancement x x x

Nutrient cycle 
Enhancement 
(periphyton)

x x x X X

Algae Control x x x X
Wildlife and Water 
Fowl Habitat 
Creation

x x x

Beautification x X

Duck Hunting x
Recreational Use X x x x

Rev 2; 7-12-17 �8



BioHaven® Floating Islands 
The BioHaven® Floating Island (Figure 5) is a floating platform constructed of durable 
non-toxic recycled PET plastic injected with a buoyant marine foam and vegetated with 
native plants. BioHavens have evolved from a patentable idea to a proven Best 
Management Practice (BMP), with licensed manufacturers commercializing the product 
throughout the globe.  

The BioHaven® is a passive system that does not use active circulation or aeration. 
Island sizes vary from small decorative islands to islands one acre in size. BioHavens 
can be made in any shape-circles, kidney, logos, etc. Buoyancy can also be customized 
in order to work with a particular idea or project. BioHaven® Floating Islands are 
modular in that they can be expanded or duplicated to increase their effectiveness. 
Their small size and light weight enables them to be deployed rapidly and in difficult-to-
access settings. 

BioHaven® Floating Technology provides all the necessary conditions that define a 
wetland: 1) an unsaturated zone above the water line (important for oxygenation of 
plants), 2) a saturated zone (which varies with water level) and 3) a submersed zone. 
Species selection favors native perennials with extensive root growth, maximizing the 
available surface area for biofilm adhesion, and taking advantage of the relationship 
between plants, enzymes and microbes for increased micro-species diversity. The basic 
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Figure 5 
BioHaven® Floating Island 



operating concept for BioHaven® Floating Islands is to provide a passive biofilm reactor 
to remove pollutants from the water. 

STORM WATER MANAGEMENT 
Ponds and wetlands have become widely accepted methods for the treatment of urban 
storm water. The growing popularity is due to the fact that pond and wetland systems 
offer the benefit of passive treatment with little maintenance while also providing the 
habitat and aesthetics to enhance the urban landscape. However, the ponds and 
wetlands do have a number of limitations. For example, ponds are generally effective at 
removing coarse sediments, but less effective at removing fine or dissolved particulates 
and wetlands containing rooted vegetation can only tolerate shallow water depths. This 
leaves the vegetation susceptible to chronic die-off if inundated with too much water for 
too long. 1 

Advantages of BioHavens®  
Tolerance of Variable Water Depths- One of the main advantages of BioHaven® 
Floating Islands is their ability to cope with the variable water depths that are typical of 
event-driven storm water systems. They float on top of the water and are therefore not 
affected by water level fluctuations. This allows for the design to operate as an extended 
water detention pond so that large runoff events can be captured and released over 
time.  

Increased Surface Area- Another advantage is the large amount of surface area 
contained in the matrix material as well as the plant root mass. BioHaven® Floating 
Technology are able to achieve a higher level of treatment per unit surface area than 
traditional wetland systems.  

Plant Nutrient Uptake- As roots hang beneath the floating matrix they are in direct 
contact with the storm water to be treated. Furthermore, the roots are not in contact with 
the bottom sediments or soil and only have access to the nutrients contained within the 
floating matrix and water column.  

Modular Construction- BioHaven® Floating Islands are modular in construction and can 
easily be added to in order to improve performance if necessary.  

Aesthetic/Habitat Enhancement- BioHaven® Floating Islands enhance the aesthetic 
values of a storm water treatment pond depending on shape, size and vegetation. They 
create habitats for birds and wildlife, as well as, provide a food source and protection for 
fish.  

The Importance of Surface Area 
It should be noted that plants will improve results both by removing nutrients and by 
providing substantially more surface area in their root mass for microbes to attach. 
Wetland vegetation need not be harvested in order for the system to effectively remove 
nutrients.2 Robert Kadlec conducted probably the most definitive work on treatment 
wetlands by completing a 30 year study of the Houghton Lake wetland and how wetland 
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treatment systems function over time. During the first 9 years, the formation of new 
biomass had a significant effect on phosphorus removal, and stored about 10% of the 
added phosphorus. Thereafter, accretion of decomposition residuals was the 
principal mechanism for phosphorus removal and stored about 80% of the added 
phosphorus.3 4 Kadlec determined that the sustainable removal potential for 
treatment wetland is governed by accretion, which is the “back end” of the 
biogeochemical cycle, while plant uptake is the “front end”. 4 

Clearly, routine harvesting of plant tissues would very likely be deleterious to the 
accretion process which is the primary nutrient removal engine. Routine harvesting 
could at best, maximize removals on the order of 10% or so, while accretion accounts 
for approximately 80% of the long-term sustainable removal potential. 2 

This was also proven in research conducted by CH2MHILL where plant uptake through 
tissue sampling was only approximately 1 % of the total nitrogen removal of the system. 
The rest of the removal was attributed to the attached biofilm activity and algal uptake 
coupled with particulate trapping in the root zone and matrix. 5 

Stormwater Research 
There have been numerous research studies conducted on using BioHaven® Floating 
Islands for storm water management and they all indicate that any amount of pollution 
can be eliminated given a large enough island or a long enough period of time. 

Research conducted by CH2MHILL and completed in 2014, explored if BioHaven® 
Floating Islands could passively provide total nitrogen (TN) reduction while reclaimed 
water is being stored in reservoirs before it is applied for irrigation in TMDL limited 
watersheds. The results indicated that BioHaven® Floating Islands enhanced pond 
nitrogen removal capacity by 32 percent. This was done by decreasing suspended algal 
growth and increasing denitrification. The TN removal rate was calculated to be 4.2 kg 
N/m2 FWI per year.6 

Research was also conducted by the University of Central Florida Stormwater 
Management Academy in 2013. The research objective was to determine improvement 
in water quality when using BioHaven® Floating Islands in a wet detention pond. The 
results confirmed that BioHaven® Floating Islands provided an innovative and naturally 
harmonious solution for pollutant reduction while blending into the pond environment. 
The removal in non storm events for total phosphorus was 47.7% and 79% for 
orthophosphorus. Nitrite, nitrate-nitrogen, and ammonia-nitrogen removal rates were 
15.7%, 20.6% and 51.1% respectively.7 

And, studies conducted by the National Institute of Water and Atmospheric Research in 
New Zealand proved that BioHaven® Floating Islands efficiently reduce the amount of 
suspended solids, copper and zinc in storm water runoff by 41%, 39% and 40% 
respectively.8 
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HABITAT & FISHERIES ENHANCEMENT 
Human population growth is adversely associated with wildlife habitat.  As communities 
expand, the availability of naturalized settings decreases.  This is especially true around 
waterways since there appears to be an innate human desire for waterfront property.  
Unfortunately, the transition between land and water (riparian edge) accommodates a 
large diversity of organisms and conventional human encroachment in such settings is 
problematic8. While comprehensive efforts are being taken to protect many of the 
impacted species, the only true solution is to maintain and hopefully expand native 
wildlife habitat.  

BioHaven® Floating Islands provide a unique and effective tool for creating critical 
riparian edge habitat (Figure 6). BioHavens® can be customized to any shape and size 
and can be planted with any type of terrestrial or aquatic vegetation.  Due to the variable 
buoyancy available to BioHavens®, an endless number of substrates can be supported 
on the surface of the islands.  As a result, new land space can be created to 
accommodate specific and unique wildlife habitat. In addition, placing islands in existing 
water bodies eliminates the requirement for reclaiming valuable habitat that has already 
been compromised by human development. We refer to this unique BioHaven® feature 
as "Zero Land Accommodation."  

Several studies have shown that floating islands provide three key features to the 
various species associated with the islands. The benefits of improved water quality are 
obvious, but BioHavens® also provide protection and food. By encouraging a microbial 
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FIGURE 6 
Wildlife interacting with BioHaven® Floating Islands. A & B Waterfowl using 

BioHavens® as brooding platforms. C Koi fish interacting with roots suspended below a 
BioHaven® Floating Island. D Trout congregating below a BioHaven® for shade and 

protection. 



foundation, BioHavens® support an entire food chain.10 Fish have been documented as 
congregating below the islands (Figure 6C and 6D), seeking protection while foraging 
on biofilm and insects that feed upon the biofilm. Waterfowl are equally drawn to the 
islands as safe havens from predators on the shoreline (Figure 6A and 6B).  
BioHavens® provide ideal nesting and brooding platforms while supporting vegetation 
that serves as a food source for their inhabitants.  Alternatively, islands can be designed 
to discourage or repel wildlife. In settings where plants may uptake potentially toxic 
minerals, plant growth on the top of an island may not be appropriate or desired. In such 
applications, the flexible design of BioHavens® allows for a wide range of other surface 
substrates including gravel, rock, sand, jute or coir. 

BEAUTIFICATION 
The beauty of BioHaven® Floating Islands lie within their multifunctional characteristics.  
While providing wildlife habitat, floating islands improve water quality.  Simultaneously, 
floating islands provide attractive water features and many people purchase islands 
purely for their aesthetic qualities, unaware of the various benefits that are associated 
with the product. In fact, BioHaven® Floating Islands are so versatile that they can be 
used to support structures while still offering the environmental benefits that have been 
described. Floating islands have been used to create business logos and as 
beautification features in world class zoos. (Figure 7) 

BIOHAVEN® FLOATING TREATMENT WETLANDS 
BioHaven® Floating Treatment Wetlands (BFTW) provide a concentrated wetland effect 
by utilizing a buoyant matrix mat and natural vegetation to mimic what occurs naturally 
in healthy wetlands around the world. In addition to BOD and TSS removal, BFTWs can 
also significantly reduce nitrate, ammonia, and phosphate in a waterbody. Plants 
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Figure 7 
A Left-BFIs manufactured for a business logo and 

B right-BFIs in Lincoln Park Zoo. 



growing hydroponically through the mat, provide treatment on the expansive submerged 
surface area of the floating matrix and among the roots and rhizomes of the plants. The 
nutrient reduction provided by BFTWs makes this technology ideally suited for 
wastewater treatment in a wide range of situations, including those where advanced 
regulatory discharge permit limits must be met.  

BioHaven® Floating Treatment Wetlands strategically help waste water treatment 
facilities achieve and maintain compliance with state regulations. They can be applied to 
new wastewater systems or by retrofitting an existing system. BFTWs can be configured 
as a supplement to existing wastewater treatment system, in combination with a 
wetlands, or as a stand-alone treatment option. Each wastewater treatment pond 
requires strategically placed island design in order to maximize retention time in the 
system. Retention time plays an important role in enhancing the ability of floating 
islands to provide BOD and TSS removal. The proper determination of island surface 
area and type of vegetation grown is also critical to the success of nutrient removal and/
or removal of specific contaminants of concern.  

In the case study of Elayn Hunt Correctional Center, St. Gabriel, Louisiana, BioHaven® 
Floating Treatment Wetlands have been installed since April 2011.The total cost of this 
project was $38,017.61. This included the BioHaven® Floating Treatment Wetlands, 
installation, plants, and monitoring for one year. BioHaven® Floating Treatment 
Wetlands covered 0.7% of the total surface area of the pond. Dredging the pond would 
have had a much higher ticket price estimated at over $1,000,000.00. BioHaven® 
Floating Treatment Wetlands were installed for 3.8% of that cost; demonstrating their 
ability to help communities as well as, public & private industry achieve and maintain 
consistent compliance in a very cost effective manner. 

In December of 2012, the BFTWs were completely removed from the wastewater pond. 
All prior vegetation was removed. The BFTWs were re-planted with Vetiver Grass and 
re-installed in January 2013. This was done in anticipation of a new study with LSU 
AgCenter. The chart below (Figure 8) shows the Average BOD and TSS removal rates 
from January 2013 to July 2014. The reduction of BOD and TSS has been an average 
of 71% for BOD and 68% for TSS over the 19 month period.  
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In 2013, Martin Ecosystems was awarded the Louisiana Department of Environmental 
Quality Environmental Leadership Award and second place EPA/Gulf Guardian Award 
for the Elayn Hunt Correctional Waste Water Project.  

BIOHAVEN® FLOATING BREAKWATERS 
Historically, the technology used for shoreline protection and bank stabilization have 
included both structural and non-structural methods including bulkheads, rip rap, or rock 
and earthen fill with vegetative plantings. Each of these methods has its place in the 
coastal lines of defense; however, most of these structural technologies provide solid 
structure without the benefits of a soft, natural, life-sustaining foundation, and the non-
structural or vegetative plantings offer a natural aesthetic appearance, without the 
structural component for support and longevity. BioHaven® Floating Breakwaters (BFB) 
are unique because they provide both.   

BioHaven® Floating Breakwaters act as a floating wetland and function in the upper 
part of the water depth where much of the wave energy is concentrated.  The BFBs 
effectively reduce wave height and energy in the lee of the structure by reflecting wave 
energy and dissipating kinetic energy of incoming waves (Figure 9). Energy losses 
result from breaking waves on the face of the structure and turbulent flow resulting from 
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Figure 9 
BioHaven® Floating Breakwaters dissipating waves



the interaction of the wave and the structure.  BFBs offer some distinct advantages. 
Below, we identify the characteristics of the BioHaven® Floating Breakwater system that 
distinguish it from traditional shoreline protection measures.   

These elements not only make the BFBs unique but also provide the functionality of the 
product.  

1) Buoyancy – The BFBs are designed as a floating system thus allowing them to 
accommodate anticipated and routine fluctuations in water levels, eliminate the risk 
of system settlement, and withstand wave forces. 

2) Semi-Flexible and Lightweight – The BFBs are designed with semi-flexible material.  
They, therefore, result in smaller drafts, making the structure compatible with the 
shallow water present at the site.  

3) Self-Propagating – The self-propagating nature of the BFB system results from the 
fact that the BFBs function as a complete ecosystem, mimicking a naturally 
occurring floating island.  The underlying water column feeds vegetation that is 
originally planted and new seedlings are introduced to the BFB system through 
wildlife seed dispersal.  

4) Porous – The foundation of the BFBs is a porous matrix that allows some transfer of 
water and organisms through the structure – a more natural flow than that created 
by a rigid, impermeable product.  

5) Custom Designed Anchoring – Martin Ecosystems has worked with a structural 
engineering firm to design an anchoring system that is uniquely suited for the 
conditions of Coastal Louisiana. 

6) Shore Line Erosion Reduction – BFBs have been tested and shown to reduce mild 
to moderate wave action, and is most effective at attenuating short period waves, 
like wind chop. 

BFBs (Figure 10) have the ability to disperse wave energies and “break water”, thus 
preventing further erosion. In addition, they introduce immediate coastal habitats. By 
essentially creating new marsh, the BFB provides habitats suitable for waterfowl, 
wildlife, and aquatic life, thus supporting recreational & commercial fisheries. It is a 
complete and sustainable ecosystem.  

The BioHaven® Floating Breakwaters have received the prestigious endorsement of 
The Water Institute of the Gulf for shoreline protection and bank stabilization citing its 
relevance to the Louisiana Coastal Master Plan and coastal program. The BioHaven® 
Floating Breakwaters were also awarded the first place 2013 EPA/Gulf Guardian Award 
for the Isle de Jean Charles Shoreline protection project.  
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BIOHAVEN® FLOATING DUCK BLIND 
 Vegetated with native plants, the BioHaven® Floating Duck Blind (Figure 11) is easy to 
plant as pre-drilled holes allow you to drop vegetation in. After two (2) growing seasons, 
brushing the blind is no longer necessary due to the vegetation rooting into the matrix 
material and continuing to grow year after year. The BioHaven® Floating Duck Blind is 
also very easy to deploy and position due to its lightweight. Due to it’s light weight, the 
duck blind can be towed or moved to various locations. Finally and most important, the 
duck blind completely camouflages into the surrounding environment enabling the 
hunter a closer first shot.  
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Figure 11 
BioHaven® Floating Duck Blind 
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3’ 
25’ 

3’ 9.5’ 9.5’ 

1.8” 

12.6” 

Height 
is based 
on water 
depth.’BIOHAVEN ® FLOATING BREAKWATER

(7’ x 25’ x 7 layers thick)
WATER BOTTOM

ANCHOR BUSHING

ANCHORING SYSTEM

MEAN
 HIGH 

WATER
LEVEL

Figure 10 
Schematic of a typical BFB



The BioHaven® Floating Duck Blind comes in 3 or 5 man sizes. The 5 man blind 
includes two (2) dog kennels and the 3 man blind includes one (1) dog kennel. Each 
blind is equipped with bench seating, gun holders, and a hand rail for easy entry.  

BIOHAVEN® FLOATING DOCKS 
BioHaven® Floating Technology is versatile, customizable, attractive and enhances the 
natural beauty and recreational value of water bodies. It provides a strong and stable 
foundation for uses including floating docks. Floating Docks (Figure 12) make great 
additions to outdoor experiences by bringing renewed functionality to fishing, kayaking  
(Figure 13) and boating relaxation. 

Martin Ecosystems manufactures floating docks by decking the same durable PET 
matrix used to make BioHaven® Floating Islands with treated wood or plastic lumber. 
By using the same matrix material, the floating docks also provide the benefit of 
reducing unwanted pollutants and nutrients.  

DESIGN PROCESS 
If BioHaven® Floating Wetland Technology meets a project need, Martin Ecosystems 
will work with interested parties to collect more information. For water quality 
improvement, appropriate solutions will require local water quality and possibly 
hydrological information. Martin Ecosystems has a model to estimate the BFWT size(s) 
and amounts required to meet water quality objectives. Coastal Restoration projects will 
require site location soil conditions at a minimum. Capital costs can then be estimated. 
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Figure 12

Figure 13



Pilot testing is highly recommended, especially in a new type of application. Pilot testing 
is also particularly important for large-scale applications. 

DESIGN AND RESEARCH TEAM 
Martin Ecosystems will directly provide engineering and scientific support for any scale 
of island project. BFWT demonstration projects have been completed in collaboration 
with federal, state, and local government agencies, as well as NGOs and private 
organizations and individuals:  

1. CH2MHILL 
2. Lincoln Park Zoo, Chicago 
3. Coastal Conservation Association Louisiana 
4. America’s Wetland Foundation 
5. Shell Oil 
6. Entergy 
7. Apache Oil 
8. Kingsford Charcoal 
9. Louisiana Department of Environmental Quality 
10. Louisiana Department of Agriculture & Forestry 
11. Oklahoma Water Resource Board 
12. Terrebonne Parish Consolidated Government 
13. Plaquemine Parish Government 
14. Lafourche Parish Government   

Martin Ecosystems research team includes individuals associated with North America’s 
premier learning institutes in this region. 

1. Louisiana State University 
2. University of Central Florida 
3. University of South Alabama 

International collaborators include the National Institute of Water and Atmospheric 
Research in New Zealand.  

STRUCTURAL DESIGN 
The matrix material used to manufacture BioHaven® Floating Treatment Technology 
has a tear strength of 2800 pounds per square foot.11 This is for 2 inch thick matrix. The 
collective tear strength of multiple layers of matrix adhered together to create Floating 
Islands has not been tested. To fully understand this technology, it is important to 
appreciate that BioHavens are not rafts, and they do not behave like boats. They are 
platforms composed of layers of non-woven plastic matrix. Wave energy is readily 
dampened, as waves do not rebound off BioHavens® but are absorbed into the matrix. 
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Most islands for conventional applications are designed in-house by the Martin 
Ecosystems team. For applications involving very large islands or severe environmental 
conditions such as high wind and waves or strong water currents, Martin Ecosystems 
contracts with licensed structural engineering firms to provide additional engineering 
support. 

ENVIRONMENTAL SAFETY 

The matrix is manufactured with 100% recycled Polyethylene terephthalate (PET) 
plastic drinking bottles. Water Based Latex Resins are used in the matrix manufacturing 
process. No phenol-formaldehyde resins are used in the binding process. The matrix 
has been tested and was found to be non-toxic to aquatic life.  

The polyester matrix fibers (PET) are non-reactive and resistant to attack by micro-
organisms. PET is inert, won’t biologically degrade and will not leach. PET is also 
inherently more UV resistant than other plastics, like polypropylene, because of its 
molecular structure.  

The polyurea coating is perfect for marine environments because it is inert, it will not 
hydrolyze, leach or contaminate. It provides UV protection, contains no VOCs and is 
direct food contact approved. 

LONGEVITY AND DURABILITY 
Natural floating islands are typically peat-based and are essentially biofilm reactors. 
Biofilm- generating bacteria grow on the surface area of plant roots within the peat and 
on the surface area of the peat itself. Much of the island buoyancy is not associated with 
conventional factors such as low-density materials or entrained air. Instead, these 
islands float because of biogas (gases produced by bacteria within a biofilm) contained 
between the water table and the top of the island. This zone of trapped biogas can 
actually extend below the waterline on the inside of the island. This buoyancy 
contributes substantially to floating islands’ durability, longevity and size, which can 
encompass dozens of acres and support thousands of full-size trees.12 

Based on research, aerobic, anoxic and anaerobic zones quickly develop on the matrix 
of BioHaven® Floating Islands especially when the surface area of the matrix is 
exposed to nutrient-laden water and when combined with circulation. Biofilm-generating 
microbes typically grow so fast that they are the only common life form to potentially 
take up nutrients more rapidly than phytoplankton (algae). 

Microbes that colonize a BioHaven® are resilient. When seasonal or other 
environmental conditions are not optimal, these microbes have evolved strategies to 
ensure survival. When conditions become more favorable, microbes rapidly resume 
their nutrient cycling abilities. However, certain environmental conditions, such as 
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exposure to broad-spectrum biocides or herbicides, can affect even resilient microbial 
populations. When this occurs, BioHavens® generate less of the biogas that accounts 
for their ongoing buoyancy. As a design safety measure BioHavens® incorporate a 
proprietary blend of marine-based polyurethane foam as added buoyancy. To date, over 
4,800 BioHavens® have been installed in a wide range of settings around the world, 
including wastewater ponds, storm water ponds, lakes, streams, rivers and oceans. 
Martin Ecosystems has seen no documented cases of island buoyancy failure. While 
there have been instances of reduced buoyancy associated with addition of chemicals 
such as biocides, BioHavens® have always recovered. 

Beaver, nutria, Canada geese and alligators have been known to dig holes into 
BioHavens®. While such holes represent a cosmetic blemish, in no instances has such 
damage resulted in island failure. Muskrat are also suspected of damaging BioHavens 
® on occasion but again, in no instances has this resulted in catastrophic failure or 
sinking of an island. 

BioHavens® are composed almost entirely of a polyester-based, non-woven, filter-like 
material. Because polyester has a fairly high melting point (260C), it is ideal for 
environments where heat resistance is desired. For this purpose, it is less likely to 
deform under prolonged exposure. Also note that polyester has good insulating 
properties under cold conditions. Similar web designs using polyester fibers include air 
and water filters. Polyester webs have the advantage of having an open structure but 
still retaining high tensile and tear strength.13 

The polyester matrix material is vulnerable to ultraviolet (UV) light degradation. 
Polyester is inherently more UV resistant than some plastics (such as polypropylene), 
but not completely resistant to UV. All BioHaven® Floating Wetland Technology is spray 
coated with polyurea which protects the matrix from UV breakdown. BioHaven® 
Floating Wetland Technology Martin Ecosystems’ experience has been that in warmer 
climates vegetation grows and covers the entire Island within 4-6 months. To date, 
Martin Ecosystems knows of no island failures associated with any of these protection 
strategies.13 

BioHaven® Floating Wetland Technology lifespan is anticipated to be at least ten years 
but the maximum life is still unknown.14 Martin Ecosystems offers a one (1) year product 
warranty. If the design continues to successfully biomimic naturally occurring peat-
based islands, BioHavens will experience a life span much longer than ten years. 

ENVIRONMENTAL FORCES AND ANCHORING 
Engineering design calculations are recommended to determine the environmental 
forces that will be exerted on the anchoring components and on the internal structural 
support components of BioHavens®. These calculations include forces that are exerted 
by wind, waves and if applicable, water currents. 
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PLANTS 
Native wetland and terrestrial plants are normally planted into islands. Sod or turf is 
useful in providing a “green-upon-launch,” UV-protective coating for an island's plastic 
matrix and can be readily positioned around bedded plants. Invasive plants can also 
colonize islands; early detection and removal of invasive plants is recommended. 

BioHavens provide both terrestrial and quasi-hydroponic growth opportunities for plants; 
they can provide ideal conditions for plants, just as they do for biofilm. Both of these life 
forms factor into an island’s ability to improve water quality, but plants in particular can 
represent management challenges. When BioHavens are specified in projects, Martin 
Ecosystems collaborate with design teams to provide island systems that operate both 
effectively and efficiently relative to operation and maintenance. 
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