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What Is a Floating Treatment Wetland?
Floating treatment wetlands (FTWs) are manmade ecosystems that mimic natural 
wetlands. FTWs are created using floating rafts that support plants grown hydro-
ponically. The rafts float on a wet pond water surface and can be used to improve 
water quality by filtering, consuming, or breaking down pollutants (e.g., nutrients, 
sediment, and metals) from the water (fig. 1). FTWs may represent a relatively 
low cost and sustainable engineered best management practice (BMP) for reducing 
pollution in stormwater. Evaluating their effectiveness as a BMP is the subject of 
ongoing research at Virginia Tech and other locations across the U.S. 
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Figure 1. Diagram of a floating treatment wetland receiving urban stormwater runoff. Icons courtesy of the Integration 
and Application Network, University of Maryland Center for Environmental Science.
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How Do Floating Treatment 
Wetlands Work?
Three major pollutant reduction mechanisms have been 
identified in FTWs: 

1. Plants directly uptake pollutants, especially nutri-
ents, from the water, using a process known as bio-
logical uptake. 

2. Microorganisms growing on the floating rafts 
and plant root systems break down and consume 
organic matter in the water through microbial 
decomposition. 

3. Root systems filter out sediment and associated 
pollutants.

These pollutant-removal mechanisms constitute a sys-
tem that could be a low-cost, sustainable method for 
removing pollutants from stormwater.

Where Can FTWs Be Used?
If it can be demonstrated that FTWs effectively remove 
waterborne pollutants, FTWs could be placed on most 
existing lakes and ponds. Many of these ponds located 
in urban settings are used as stormwater catchments. 
Examples of research FTW applications are shown in 
figures 2 and 3, from Fairfax and Virginia Beach, Va., 
respectively. 

When used in conjunction with a stormwater wet pond, 
FTWs are generally placed close to the shoreline at 
the point(s) where stormwater enters the pond either 
through the buffer area or through an inflow pipe. This 
is so they will intercept the most polluted runoff enter-
ing the system. FTWs located near the shoreline atten-
uate wave action and reduce undercutting and bank/
shoreline erosion. 

Figure 3. Floating treatment wetland (FTW) rafts in a pond 
located at Virginia Tech’s Hampton Roads Agricultural 
Research and Extension Center in Virginia Beach, Va.

Figure 2. Floating treatment wetland (FTW) rafts in Ashby 
Pond, Fairfax, Va.
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Potential Advantages of FTWs
•  Provides design flexibility. FTWs can be sized to fit 

into almost any pond or lake.

• Enhances the pollutant-removal effectiveness of 
existing stormwater wet ponds.

•  Provides a sustainable pollutant-removal system and 
wildlife habitat.

• Offers resiliency. FTWs can tolerate storm-event 
driven water-level fluctuations as long as they are 
anchored to the bottom or tethered to the shoreline so 
they are not damaged or lost by flowing through the 
outlet structure of the pond.

•  Improves aesthetics. FTW can be used to enhance the 
visual appeal/interest of surface water features like 
ponds and lakes. 

Potential Limitations
•  Anchoring FTWs can be a challenge.

• For maximum nutrient-removal efficiency, FTWs 
need to be harvested or removed seasonally. Current 
environmental policy would likely require harvest 
of plant material in the fall to receive any credit 
for nutrient removal as a treatment. This requires a 
potentially significant labor effort.

•  FTWs occupy open water surface and may block access 
or reduce available area for lake/pond recreational 
use. Minimum water depth should be no lower than 
three feet (four to five feet is recommended). Plants 
on the FTWs can root into sediments in shallow water 
and cause the floating rafts to be submerged when 
pond water level rises during storm events.

• Some contaminants, such as oil and herbicides, in 
urban runoff could damage the plants and harm 
microorganisms.

• Non-native and invasive species (plants) should not 
be planted on the FTWs and may need to be weeded 
out of the FTWs to avoid adverse effects to local 
ecosystems.

Performance
Evaluating the pollutant-removal performance of FTWs 
is difficult, in part because the pollutant-removal pro-
cesses thought to be active in FTWs supplement those 
already taking place in wet ponds. One method com-
monly used to assess FTW performance is to use meso-
cosms, small-scale ponds (fig. 4). The performance of 
FTWs is an area of active research at Virginia Tech, 
North Carolina State University, and Clemson Uni-
versity in the U.S. and at several universities in China. 
Additional information about FTW performance is pro-
vided in a literature review compiled by Headley and 
Tanner (2012). 

Figure 4. Floating treatment wetland mesocosms, Fairfax, Va.

Expected Cost
Although research is ongoing, initial cost estimates for 
FTW rafts range from $1 to $24 per square foot. The 
lower value is for homemade FTW rafts constructed 
either of recycled materials or PVC pipes; the higher 
value represents the cost of a commercially available, 
proprietary FTW rafts. 

Costs for vegetation plugs for planting FTWs are 
dependent on vegetation species and source, type of 
FTW system (harvested or permanent), and purpose of 
the FTW (nutrient management, nursery production, 
habitat restoration, etc.). An estimation of maintenance 
costs can be made based on the size of the FTWs and 
the labor for plant harvesting or replacement, weed 
management, etc. If no structure repair is required, 
annual costs are expected to be lower than those for 
constructed wetlands, which is 3 to 5 percent of the 
estimated construction cost (Center for Watershed Pro-
tection 2010). 
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Additional Information
The Virginia departments of Conservation and Recre-
ation (VA-DCR) and Environmental Quality (VA-DEQ) 
are the two state agencies that address nonpoint source 
pollution. The VA-DCR oversees agricultural conserva-
tion; VA-DEQ regulates stormwater through the Vir-
ginia Stormwater Management Program. 

Additional information on best management practices 
can be found at the Virginia Stormwater BMP Clear-
inghouse website at http://vwrrc.vt.edu/swc. The BMP 
Clearinghouse is jointly administered by the VA-DEQ 
and the Virginia Water Resources Research Center, 
which has an oversight committee called the Virginia 
Stormwater BMP Clearinghouse Committee. Com-
mittee members represent various stakeholder groups 
involved with stormwater management. 

New BMPs such as FTWs must demonstrate their 
performance through either the Virginia Technology 
Assessment Protocol, or special expert panels appointed 
through U.S. Environmental Protection Agency Chesa-
peake Bay Program. Ultimately a performance credit is 
assigned for use of the BMP. 

Online Resources
Fairfax Virginia FTW Project – www.cws.
bse.vt.edu/index.php/research/project/
fairfax_virginia_floating_treatment_wetland

Virginia BMP Clearinghouse – http://vwrrc.vt.edu/swc/ 

Clemson FTWs research – www.clemson.edu/exten-
sion/horticulture/nursery/remediation_technology/
floating_wetlands/research.html

Virginia Institute of Marine Science – www.vims.edu/
about/sustainability_at_vims/news/index.php

Numerous vendors and nurseries market FTWs for 
aesthetic and water quality purposes. Some of those 
websites include:

Floating Islands International (Biohaven) – www.float-
ingislandinternational.com/

Beemats LLC – www.beemats.com

Maryland Aquatic Nurseries – www.floatingwetlands.
com/

This list is for information purposes only, and is not 
intended as an endorsement of any particular product.

Companion Virginia Cooperative 
Extension Publications
Gilland, T., L. Fox, M. Andruczyk, and L. Swanson. 
2009. Urban Water-Quality Management: What Is a 
Watershed? VCE publication 426-041. http://pubs.ext.
vt.edu/426/426-041/426-041_pdf.pdf.

Sample, D., and C.-Y. Wang. 2011. Best Management 
Practices Fact Sheet 13: Constructed Wetlands. 
VCE publication 426-132. http://pubs.ext.
vt.edu/426/426-132/426-132_PDF.pdf.

Sample, D., et al. 2011-12. Best Management 
Practices Fact Sheet Series 1-15. VCE publications 
426-120 through 426-134. http://pubs.ext.vt.edu/.
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Glossary of Terms

Best management practice – For urban lands refers 
to any treatment practice that reduces pollution from 
stormwater. BMPs can be either a physical structure or 
a management practice. A similar but different set of 
BMPs are used to mitigate agricultural runoff.

Biological uptake – The process by which plants 
absorb nutrients for nourishment and growth. 

Detention time – See residence time.

Ecosystem – energy and materials cycling within a 
unit that include all the organisms interacting with the 
physical environment.

Erosion – The gradual weathering away of soil and 
sediment due to water and wind.

Floating treatment wetlands (FTWs) – Wetlands cre-
ated from plants that can grow hydroponically on water 
surfaces. Natural FTWs float by their own means. 

Habitat – The environment where organisms, like 
plants, normally live.

Hydroponics – The ability of a plant to uptake nutri-
ents directly from water, also called aquaculture. Adv. 
hydroponically.

Inflow – The flow of water entering a BMP, in this 
case, a pond.

Invasive species – Non-native species that can cause 
adverse economic or ecological impacts to the environ-
ment, usually due to the tendency of these introduced 
species to dominate local habitats and replace native 
ecological communities.

Mesocosm – A model of a biological system that is 
used to focus on a limited number of variables. The 
biological system referred to in this fact sheet is a wet 
pond. 

Microbial decomposition – The breakdown of com-
pounds or organic matter into smaller one with the aid 
of microorganisms.

Nutrients – The substances that are required for growth 
of all biological organisms. When considering water 
quality, the nutrients of highest concern in stormwa-
ter are nitrogen and phosphorus because they are often 
limiting in downstream waters. Excessive amounts 
of these substances are pollution and can cause algal 
blooms and dead zones to occur in downstream waters.

Outflow – The flow of water exiting a BMP, in this 
case, a wet pond.                                                                         

Outlet structure – Also known as control structure, 
structure that regulates water discharging, or outflow 
from a BMP; serves as an exit point from the BMP.

Residence time – The average time it takes water to 
travel through a treatment system such as a wet pond. 
Residence time can also be called detention time. 

Sediment – The soil, rock, or biological material parti-
cles that are formed by weathering, decomposition, and 
erosion. In water environments, sediment is transported 
across a watershed via streams.

Stormwater – Water that originates from impervi-
ous surfaces during rain events, often associated with 
urban areas and is also called runoff.

Sustain – Enduring for a long time (see sustainable).

Sustainable – The ability of the system to endure, or 
sustain, and remain productive over a long time. 

Watershed – A unit of land that drains to a single pour 
point. Boundaries are determined by water flowing 
from high elevations to the pour point. A pour point is 
the point of exit from the watershed, or where the water 
would flow out of the watershed if it was turned on end.

Wetland – Land that has saturated or hydric soils, or 
specialized wetland vegetation, and is periodically sat-
urated with water.

Wet ponds – Stormwater impoundments that have a 
permanent pool of water used to treat water pollution. 
Normally has an outlet structure to regulate flows.


