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Abstract : Floating biofilter  research investigations  of the  !ǉǳŀ .ƛƻŦƛƭǘŜǊϰ have been 

conducted internationally and in Australia for some time , making the !ǉǳŀ .ƛƻŦƛƭǘŜǊϰ 

one of the most advanced systems globally, and one of the most well documented 

system in terms of successful performance . Floating biofiltration technologi es and 

design strategies have been refined over time , and this paper presents some of the 

most innovative field research completed to date  on the !ǉǳŀ .ƛƻŦƛƭǘŜǊϰ. S ometimes 

termed floating reedb eds, the objective is to treat stormwater, wastewater and 

contaminated water of all kinds. The methodology is to utilise terrestrial and wetland 

species , grown on floating beds on the surface of stormwater sediment ponds and 

wetlands , or  eutrophic  lakes an d ponds, waste water and contaminated water 

lagoons , to purify the water so as to treat the water quality to the desired level. In 

stormwater wetlands, the retrofit of floating biofiltration technologies  restore s 

ecological integrity of the aquatic ecosyst em in which the system is embedded , 

mopping up nutrients, pollutants and metals, and also de -nitrifying difficult to treat 

nitrogen . The mechanism of treatment is through absorpt ion and utilization of 

nitrogen, phosphorus and  suspended solids by plants, an d removal of colloidally 

suspended heavy metals, out of water body in to  the mixed anaerobic and aerobic 

zones within the rhizosphere (root zone) . Results demonstrate that wetland plants 

grown on top of the water, can effectively purify water ,  with 30% plan t coverage of 

the water surface , to a high standard . ANZECC Water Q uality Guidelines for aquatic 

ecosystems and rivers require stringent standards. F loating biofilters have the 

potential to elevate water quality from ópoor ô and ódegraded ô, up to the óexcel lent ô 

specification , as seen in the Chinese research of Dr Song , under the Chinese National 

Water Quality targets of Class I for Lakes, in particular, the Lake Taihu  trial . 

The mechanism for the treatment of nutrients, metals and minerals, is via the 

rhizo sphere exerting a strong algal and bacterial biofilm that acts as a fine mesh 

through which the stormwater column passes, shedding itôs pollutant load onto the 

sticky biofilm. Further pollutant processing occurs under mixed aerobic and anaerobic 

conditions  inside the root zone, to be further metabolized by the rootzone associate 

biofilms, transferring nutrients, minerals and metals into the roots and shoots of the 

plant , over sustained periods of time . Lab tests presented in this paper, detail the 

levels of  nutrients, minerals and metals inside of the carex wetland species prior to 

the Bega wetland trial  by the research author, and subsequent testing at trial 

conclusion of plant tissue. A lso presented in this paper is research by scientists in 

China , to high light the  successful application of floating biofiltration design 

strategies, and the integrated systems thinking in the design of sustainable cities.   

 

Keywords:    Floating Treatment Wetland, Stormwater Quality , Biofilter, Floating 

Reed beds, Eutrophic Lake, W ater  Purification, Biofilm, Algae, Microbial Treatment, 

Nitrogen, Phosphorous, Suspended Solids, Heavy Metals, Anaerobic Denitrification,     



Stormwater treatment using floating biofilter technology  ï research trials  

 

During the research period from 20 04 to 2009 through action field testing of various 

floating biofiltration design strategies , a trialed  and  proven stormwater treatment 

approach has been developed , named the !ǉǳŀ .ƛƻŦƛƭǘŜǊϰ. Sediment ponds and 

conventional ponds, wetland deep zones and lakes are all suitable  for flo ating 

treatment wetlands. The water sensitive urban design approach to treat stormwater 

pollutants at source, is enhanced through the application of floating biofiltration in 

sediment pond s, as part of an enhanced treatment train , pre - filtering the stormwa ter 

column before entering the wetland. This can produce significant cost savings 

through reduced wetland management and excavation of sediment, due to a more 

advance d sediment control system  at the initial treatment train entry . Denitrification 

occur s in the sediment pond at an advanced rate if the floating biofiltration system is 

designed thus, to create an anaerobic zone under the float ing reedbe ds, in the 

rhizosphere (root zo ne), where particulate and pollutants accumulate.  The mixed 

aerobic and anaerob ic zones in the rootzone, delivers genuine de -nitrification  
The mechanism for the treatment of nutrients, metals and minerals, is via the 

rhizosphere  exerting a  strong algal and bacterial biofilm that acts as a fine mesh 

through which the stormwater column  passes, shedding itôs pollutant load onto the 

sticky biofilm.  Further pollutant processing occurs  under mixed aerobic and anaerobic 

conditions inside the root zone, to be further metabolized by the rootzone associate 

biofilms, transferring nutrients, mine rals and metals into the roots and shoot s of the 

plant. Lab tests presented  in this paper, detail the levels of nutrients, minerals and 

metals inside of the carex plants prior to the Bega wetland trial, planting out in July 

2008, and 14 months later at fie ld research project conclusion, October 2008.   

Field research and lab testing reve als a higher distribution of nutrients and minerals 

to roots rather than shoots, and particularly metals distribution to be mainly in the 

root zone. As leaf shoots senesce, the mechanism for nitrogen loss from the system 

to atmosphere, occurs naturally, whereby the floating pontoon acts as a barrier , 

preventing  nitrogen and carbon to re -enter the water column, keeping the 

stormwater column free of detritus and nutrients  as th e plant senesces . Conventional 

wetlands have sediment rooted plants that feature leaf senescent activ ities when 

plant growth ceases  or flooding occurs . This die off process reduces  wetland  

performance effectiveness, due to loss of biofilm , release of large  volumes of nutrient 

rich biomass back into the stormwater column  & subsequent receiving waters.  

In the photo at right, the left container  is sample taken 

during an algal bloom, and the r ight c ontainer, after floating 

reedbed installation.  The mechanism fo r the control of algal 

blooms  is through  the reduction in available nutrient. The 

floating biofiltration technology acts as a very fast and 

effective mop up of nutrients, fuelling plant growth year 

round, through appropriate species selection.   Denitrif ication occurs more rapidly, as 

does the changing of colloidal heavy metals under intense anaerobic microbial and 

algal biofilms , transferring metals from a col loidally suspended state in water, to an 

elemental form being taken into the roots of hyper -accumul ator plants.  The 

methylating of mercury  and storage in roots is also of interest, for bio - remediation 

applications, in lakes and contaminated water sites.  

 

 

 

 



Bega Urban Stormwater Wetlands, Field Research Project, 7/07 ï 10/08  

Site Description  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stormwater low  flows 

entering anabranch 

stormwater wetland, to 

be filtered by floating 

biofilter , from > 60 ha 

urban cat chment   

Thick Dense Root Mass, to 

reduce TSS, TN, TP and 

intercept the ódifficult to 

treat ô colloidally suspended 

metals in the stormwater 

column entering the 
wetland at velocity.  

The middle area of Bega Annabranch Wetland picture d below, receives most of 

Bega township (NSW)  urban stormwater, with a catchment of over 60  hectares. 

The anabranch wetland becomes  Bega River ôs flowpath in  flood events, which is a 1 

in 5  year ARI event. Flood s regularly  raise wetland water levels by up to 7  metres.  

 

Natural vegetation dies off after the flood events  due to inundation . During the 

trial, a flood event caused the floating biofilter technology, to rise 5 metres, and fall 

back by 5 metres after the flood. No damage to plants occurred, despite the tough 

conditions , demonstrating the flexibility of floating biofilters under flood con ditions.  

Bega River floods into anabranch wetland  

catchment > 1000ha  

 

Annabranch Wetland  receives all stormwater 
low flows f rom impervious catchment > 60h a 

Flood Erosion 

path between 

river and urban 
wetland  

Bega Township 

Flood 

Erosion 

into urban 
wetlands  



Pictured below, Bega Urban Wetland research project site, carex performing well  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Project Description  

In partnership with community and Government agencies, a trial was developed fo r 

the Bega township urban wetlands. Bega has some of the most significant natural 

wetlands on the south coast of New South Wales  within an urban and semi - rural 

catchment . The Bega urban wetlands drain to the Bega river, and subsequently to 

the fragile Tath ra marine estuary with itôs vast breeding grounds at the ocean inlet . 

The chosen wetland site, receives the majority of Begaôs urban and semi-rural 

stormwater for the majority  of th e town, over 60 ha of catchment, with a large 

impervious catchment contribu ting flashy flows and heavy pollutant loads.   

 

Species utilization was based upon the needs of the existing wetland ecosystem, and 

through consultation with local endemic flora and fauna experts, it was decided that 

a mix of the following plants would be s uitable  ï Bolboshoenus , Baumea , Carex, 

Juncus.  Sterile vetiver  was also identified but not  utilised , for reasons of precaution . 

Subsequent floating treatment wetland trials with vetiver have demonstrated that 

indeed that plant is sterile and does not rhizo matically creep. The most successful 

specie  identified via the Bega urban wetlands trial, was carex , a very high performer 

in terms of nutrient, mineral and pollutant uptake, high rates of plant growth, 

demonstrating good vigour and health over an extended  period in a variety of 

conditions. This research concurs with findings from Monash University Facility for 

Carex after 14 

months growth  

 

Prior to  planting, 

the carex plant 

size , was just  30 

cm in length , total 

roots and shoots  

 

14 months later, 

the carex plant 

was over 2.2m in 

length ,  creeping 

rhizomaticallly,  

prolifically seeding  



Advance d Water  Biofiltration (FAWB) whom  in partnership with EDAW, illustrated  

carex to be a high performer in lab simulated raingarden biofilters, with a high 

uptake of nitrogen.  Source: http://www.monash.edu.au/fawb/projects/project1.html  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Carex was  tested at conclusion of Bega urban wetlands research project, for nutrient, 

minerals and metals concentrations in root and leaf tiss ue. Results show increase d 

nutrient, mineral & metals levels , with the large biomass increase . There is good 

reason to believe that the uptake of nutrients and metals would continue, due to the 

rhizhomatic creeping nature of the plants selected, and autoge nesis of new plants 

from the rhizome stock, with highly complex anaerobic/ aerobic rhizosphere biofilms.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Carex being measured 

prior to plant out in 

July 2007, small viro -
cells, 30 cm in length  

Carex being weighed 

prior to plant out in 

July 2007, small viro -

cells , 20 grams/ plant  

Carex at field research trial 

conclusion, in October 2008, 

approx. 4 kilogram wet 

weight.  

Carex at field research trial 

conclusion, in October 
2008, 2.2 metres length  


