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INTRODUCTION - WHAT IS WATER BIOFILTRATION?

Water biofiltration is the process of improving water (stormwater and wastewater) quality by filtering the water through
biologically influenced media.

Stormwater biofiltration systems include:
e Bioretention systems
e Constructed surface-flow wetlands
e Constructed sub-surface-flow wetlands

A typical biofiltration system consists of a vegetated swale or basin, overlaying a filter medium (usually soil-based)
with a drainage pipe at the bottom (Figure 1). Small bioretention pods are often referred to as rain gardens, while
linear systems are commonly referred to as bioretention swales. The design configuration of biofilters is flexible, and
possible variations include removal of the underdrain (to promote exfiltration into the surrounding soil) and the
inclusion of a permanently wet, anoxic zone at the bottom (to further enhance nitrogen removal).

Landscaped swale

|

Raised inlet pit [ ‘
toconvey — |
floodwater |

Grassed verges

Temporary shallow
ponds with
semi-aquatic
vegetation

Infiltration via
soil trench

Perforated pipe
~ to drainage network

Figure 1. Schematic of a Typical Biofilter Figure 2. Existing biofilter, Victoria Park, Sydney

(Bioretention System) (Landcom)

There have been a number of successful applications of biofiltration, but also many poor outcomes owing to
inappropriate utilisation of the technology, poor construction, operation and maintenance practices. There has also
been insufficient understanding and dissemination of guidance on biofiltration borne out of successful applications,
and research and development.

When used appropriately, biofiltration systems have been found to be viable and sustainable as a water treatment
measure. Biofiltration systems also add to the quality of the landscape through the integration of these vegetated
systems.

Launch of FAWB and Opening of Monash Carpark Biofilter 17 October 2006
by Mr Matt Viney, MP, Parliamentary Secretary for Industry and Innovation,
pictured with FAWB CEO Dr Tony Wong
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BACKGROUND, MISSION AND MAIN AIMS

Background

The Facility for Advancing Water Biofiltration, FAWB, is an unincorporated joint venture between EDAW (formerly

with Ecological Engineering, which became a Practice Area of EDAW from July 2007) and Monash University. The

joint venture was formedinmid-2 005 f ol |l owing a successful application in t
Innovation Initiative.

The following industry collaborators are also involved:
e  Brisbane City Council (QId)
e Adelaide and Mount Lofty Ranges Natural Resources Management Board (SA)
e Landcom (NSW)
e  Manningham City Council (Vic)
e Melbourne Water (Vic)
e VicRoads (Vic)
(The Auckland Regional Council, New Zealand, participated as a collaborator to 30 June 2006.)

FAWB also has active collaboration arrangements (on-going joint research projects) with INSALyon, a leading
Engineering School in France, and with Lulea University of Technology in Sweden.

FAWB is primarilyf unded through the Victorian State Governmentds Sc
($1.46 million), industry cash contributions ($0.5 million) and a direct cash contribution from Monash University ($0.35

million). The total value of the activities within FAWB, including both cash and in-kind contributions, is $4.3 million

over three years.

As part of the STI Grant Application, FAWB developed a comprehensive Business Plan. This plan incorporates
detailed research and marketing plans, with the opportunity to update the Plan on an annual basis.

Mission

FAWB&s mission is to provide pr destingaordngeofbinfiter gystems that chebhee | opi n
applied to specific market-based needs. This includes the needs of catchment managers, environmental regulators,

public utilities, local governments, land developers, and design engineers.

Main Aims
The main aims of FAWB are to:
e Provide scientific fAproof of concepto for the applicati

e Facilitate industry-wide adoption and implementation of the technology

The specific outcomes of FAWB&6s work will be innovative st
¢ New scientific knowledge about the key physical, chemical, and biological performances which underpin the
effectiveness of stormwater biofilters
e Design specifications for biofilters that form the basis for written technical design, construction and
maintenance guidelines to accompany legislation/regulation
e Algorithms that assist the design of biofilters for a wide range of applications
e Prototypes of modular units for specific applications (e.g. devices for stormwater treatment and re-use at the
level of an individual household or a single commercial site)
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CONTRIBUTION OF FAWB To ST OUTCOME MEASURES

Project Overview

6. Project Overview
Describe how the Project has supported the I nnovation Ecor
Include the projeasdsekegnducessist . Qutline your organisa

ongoing research, demonstration phase, product development).

Support to Innovation Economy attributes and contributiontoF AWB®$ gani sati onsds

Innovation Economy Attributes
The key Innovation Economy Attributes that the STI Initiative aimed to address were:

objective

Educated and highly skilled workforce

Leaders in knowledge creation and innovation

Integrated and networked local economy

High levels of enterprise formation and business growth

Internationally integrated economy

Business environment and infrastructure base that facilitates business success

Organi sat i on ®Man Ains (FAWR Business Plan)
The main aims of FAWB are to:

e Provi de sci

entific fAproof of concepto for the

e Facilitate industry-wide adoption and implementation of the technology

Innovation
attribute

Economy

How FAWB has supported the Innovation Economy attributesandcont r i but ed t
objectives

Educated and highly skilled
workforce

Training of postgraduates,

Workshop training of industry and industry participants

Collaborative activity with industry participants

(each of the above contributing industry-wide adoption and implementation of the technology)

Leaders in knowledge creation
and innovation

FAWB established at forefront of biofiltration research and innovation. Indicated by:
e International collaboration
Publications
Visits by specialists to FAWB
Support by collaborators for further work
Advisory work by FAWB
Research Review findings (providing an independent view how FAWB has provided
scientific fAproof of concepto for the a

Integrated and networked local
economy

Strong involvement with local industry, especially stakeholder organisations

Involvement of consultants and other organisations in training workshops etc

Public good stance has assisted development of local expert groups eg industry teams [eg
Melbourne Water] , research groups and consulting firms

facilitates business success

High levels of enterprise | FAWB contributes actively to the formation and growth of water industry enterprises by
formation and business | providing public dissemination of research findings and technology for water biofiltration.
growth Vehicles for contributions to business growth have included the Australian Water Association,
Australiabs | argest water industry associ at
corporate or utility members, the Stormwater Industry Association, and Clearwater, Vic.
) ) Collaborative links with:
Internationally integrated o INSA Lyon, France
economy . Delft University of Technology, The Netherlands
. University of Sheffield, others in UK incl Prof Malcolm Cresser, York Univ
e UNESCO
. Singapore Public Utilities Board
Further integration into international economy with transition to EDAW(a global enterprise) as a
participant in the Joint Venture via Ecological Engineering, a founding participant.
Business environment and | Assisting business adoption and access to latest findings via Public good stance on
infrastructure base that | dissemination of findings and adoption in demonstration projects with collaborators.

Improving infrastructure for land development and water management via research program for
more effective water management.

Public awareness activities pursued to raise awareness of biofiltration systems and the benefits
to environmental and water management from its adoption.

Extending support for biofiltration with land development and water industry.

Final Report 2005-2008
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Projectds key success measures and resul ts.

Extract from FAWB Business Plan
3. BUSINESS MODEL

The projectds success will be judged by partners, and by ot
e  establish the efficacy of biofilter technologies;

. provide guidelines for their deployment;

e  develop software tools for modeling/developing site specific applications;

e communicate the benefits of biofiltration to all relevant stakeholder groups; and

o

obtainabroader community fsign ondo to the associated costs

FAWB6s key succes| Results

Establish the efficacy of biofilter | FAWB research, demonstration and testing has been directed at developing effective
technologies biofiltration systems. The 2007 Research Review by eminent international specialists,
commented on the O6proof of conceptd being
Provide guidelines for their | Guidelines for biofilter technologies include FAWB web-based materials on soil filter media,
deployment hydraulic conductivity, and key messages.

Wor kshops on o6édesigning rain gardensd hav
Sydney, Adelaide and Perth/Albany. Comprehensive summary findings and notes were
distributed.

Develop software tools for | Software tools are continuing to be developed in Project 3: Adoption Tools
modelling/developing site specific
applications

Communicate the benefits of | In addition to the series of workshops noted above, extensive briefings to stakeholder groups
biofiltration to all relevant | have been pursued [as noted under the table on page ??7?]

stakeholder groups Collaborator stakeholders have actively participated in stakeholder meetings and FAWB
annual workshops in which biofiltration findings have been communicated.

Obtain a broader community | Support by major industry collaborators including Brisbane City Council, Landcom- NSW,
fisign ono to t hgq Melbourne Water, and VicRoads to provide extensive biofilter technologies in their
and benefits of these |[i nfrastructure projects has confirmed 6sig
technologies

F A WB @ngoing strategy in relation to its project (e.g. ongoing research, demonstration phase, product
development).

Collaboration with proposal for future researchi 6 Ci t i es as Water Supply Catchmentsé

FAWB staff have | ed t he devel opment of a proposal for future rese
Supply Catchmentsbd, combines expertise from EDAsWinalvd sever
the active collaboration of specialists from The University of Melbourne and The University of Queensland.

CITIES AS WATER SUPPLY CATCHMENTS

APRIL 2008

= MON i S e vNvERSITY OF ) THE UNIVERSITY
% MONASH Universtty B isovin: 2= Or QUERNSLAND

PICC

An extensive schedule of presentations to potential water industry partners or stakeholders has been undertaken by

the FAWB leadership group, particularly during April to June 2008. ( Th e t aFrdsemtations or ®riefings to

Government, Industry, Research and other Organisations 2005-20086 | i st s presentations on th
as Water Supply Catchmentsdo.)

Negotiations with potential participants are proceeding.

Final Report 2005-2008 8



CONTRIBUTION OF FAWB TO STI OUTCOME MEASURES (CONQI)

Science, technology and innovation skills base

1. Science, technology and innovation skills base

Describe how the project has contributed to the advancementof Vi ct ori adés science, technol og
would, for example, include information on employment and training such as expansion in the number of qualified professionals
with specific skills; training courses conducted and numbers of attendees, attraction and retention of leaders in the field, ongoing
impact expected from the project.

F AWB gantributiont o t he advancement of Victoriads science, techno

FAWB has contributedtoVi ct or i ad s s gy ardinnavationtskdls bdagse thiough its:

Highly regarded research, as shown by the 2007 Research Review, and support by Collaborators

Demonstration projects

Adoption activities including guidelines and website

Collaboration and other active linkages between industry and research, and research group to research

group

e Innovations via research eg findings on technology - vegetation/plants, treatment performance, soil
media, anoxic zone

e Strategic planningasabasi s for further rteraschpley O&Li ¢thme

Employment and training - expansion of qualified professionals with specific skills

Postgraduates and Visiting Scholars i FAWB 2005-2008

Training of postgraduates has been an i nt egsiadcatgainthe of F AWI
following tables, six postgraduates have worked on FAWB-related projects. In addition, there have been four visiting
overseas scholars.

Postgraduates, 2005-2008

Name University Type of | Supervisor(s) Funding Topic
postgraduate source(s)
enrolment ARC /Uni/etc
(PhD, MEngSc
etc)
Godecke Luled University | PhD Assoc Prof A. Deletic | Exchange Student | Biofilter treatment of
Blecken of Technology, (Monash) at Monash, for part | stormwater
Sweden Prof M. Viklander (Lulea) | of 2006-2007
Dale Browne | Monash PhD Assoc Prof A. Deletic | MDS* Predicting and modelling the
(Monash) clogging of  stormwater
Dr T. Fletcher (Monash) infiltration systems
Dr G. Mudd (Monash)
Belinda Hatt | Monash PhD Assoc Prof A. Deletic | MDS*/James Filtration technologies for
(Monash) McNeill stormwater harvesting

Dr T. Fletcher (Monash) | scholarship
Dr P. Webley (Monash)

Sébastien Institut National | PhD (enrolled | Dr S Barraud (Lyon) Cotutelle Program, | Measurement and modelling
Le des  Sciences | at both INSA | Assoc Prof A. Deletic | France/ of hydraulic and
Coustumer Appliquees and  Monash | (Monash) MDS* environmental performance
(INSA) de Lyon. | University) Dr T. Fletcher (Monash) of urban stormwater
infiltration systems
Anke Monash PhD Dr G. Mudd (Monash) MDS* Stormwater injection aquifer
Wendelborn Assoc Prof A. Deletic storage and recovery in
(Monash) Melbourne and associated
Assoc Prof P. Dillon water quality issues.
(Flinders, SA/CSIRO)
Yaron Monash PhD Assoc Prof A. Deletic | MDS*MGSS§ Advancing stormwater
Zinger (Monash) biofilter technologies

Dr T. Fletcher (Monash)
* Monash Departmental Scholarship 8§ Monash Graduate Scholarship

FAWB Postgraduates (June 2007)
(L to R): Dale Browne, Godecke Blecken, Belinda Hatt and Yaron Zinger
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Higher Degrees Completed and Destinations of Postgraduates, 2005-2008

Name Degree, Supervisor(s) Topic Date Thesis | Destination
University Submitted/
Passed
Belinda Hatt | PhD, Assoc Prof A. Deletic | Filtration technologies for | December Lecturer - Dept of Civil
Monash (Monash) stormwater harvesting 2007/ May | Engineering, Monash
Dr T. Fletcher (Monash) 2008 University
Dr P. Webley (Monash)
Anke PhD, Dr G. Mudd (Monash) Zinc and copper behaviour | May 2008/
Wendelborn | Monash Assoc Prof A. Deletic | during stormwater aquifer
(Monash) storage and recovery in sandy
Assoc Prof P. Dillon | aquifers.
(Flinders, SA/CSIRO)
Visiting Scholars, 2005-2008
Name University Type of | Supervisor(s) Funding Topic
enrolment source(s)
ARC /Uni/etc
Lucie Institut  National des [ Undergraduate | Assoc Prof A. [ Exchange student | Treatment of pathogens by
Alcazar Sciences  Appliquées Deletic and Dr T. | (to October 2007) | biofiltration.
(INSA) de Lyon. Fletcher,
(Monash)
Katia Institut  National des [ Undergraduate | Dr T. Fletcher [ Exchange Impact of design parameters
Bratieres Sciences  Appliquées (Monash) student (2007) and operating conditions on
(INSA) de Lyon. nutrient removal by biofilters.
Elen Institut  National des [ Undergraduate | Assoc Prof A. [ Exchange student | Porous pavements and
Devauchelle | Sciences  Appliquées Deletic and Dr T. [ (from April 2008) | biofilters
(INSA) de Lyon. Fletcher,
(Monash)
Christelle Institut  National des [ Undergraduate | Assoc Prof A. [ Exchange student | Porous pavements and
Schang Sciences  Appliquées Deletic and Dr T. | (from April 2008) | biofilters
(INSA) de Lyon. Fletcher,
(Monash)

INSA de Lyon, France, researchers

(L-R) Sébastien Le Coustumer, Elen Devauchelle, Katia Bratiéres, Christelle Schang
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Training courses conducted and numbers of attendees,

Training seminar and workshop, September 2007

Assoc Prof Ana Deletic, Dr Tom Fletcher and Ms Belinda Hatt presented a one-day seminar, arranged in conjunction
with Clearwater, on 4 September 2007 attended by over 70 people from local government, state departments and
consulting. The seminar presented a comprehensive summary of the key research findings from Projects 1 and 4.

Dr Tim Fletcher at training seminar, 4 September 2007

Dr Tony Wong, Dr Sara Lloyd, Dr Robin Allison, Georgie Wettenhall and Kerrie Burge from Ecological
Engineering/EDAW ran a one-day design workshop on biofilters on 5 September 2007 attended by 30 people. The
workshop, also arranged in conjunction with Clearwater, wa s v e r yo nédh.a nAdtst endees had

their projects as case studies. Working in small groups, the workshop focussed on applying the research insights
presented in the previous day to their projects.

Project groups at design workshop, 5 September 2007

FAWB Training Workshops, June 2008

FAWB staff, led by CEO Dr Tony Wong, presented training workshops to stakeholder groups in South Australia, New
South Wales and Western Australia. The two-day workshops provided an update on FAWB research findings and
gave training in the design of biofilters.

A report entit
purpose of thi

I
s

ed 63domameangr t BieoMDielst gat iodn, June 20

document

was to provide a summary of

The workshops were held on the following dates, with attendances per day as listed:

been i |

0806 wa
FAWBO s

Location, Date

Attendance per day

Participating Organisations

Adelaide, SA, 3-4 June 2008

47, 30

Stormwater Industry Association, SA; Adelaide and Mt Lofty Ranges
Natural Resources Management Board; FAWB; EDAW; Monash /
National Wine Centre, Adelaide, SA

Sydney, NSW, 10-12 June 2008 | 115, 29, 24 Sydney Metropolitan Catchment Management Authority; FAWB;
EDAW; Monash / Waterview Convention Centre: Bicentennial Park,
Sydney Olympic Park, Sydney, NSW

Perth, WA, 17-18 June 2008 78, 29 Department of Water, WA; FAWB; EDAW; Monash / Bayswater City
Council, Bayswater, Perth, WA

Albany, WA, 19-20 June 2008 21,16 Department of Water, WA; FAWB; EDAW; Monash / Midds Bluewater

Restaurant, Middleton Beach Albany, WA
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