
CRC for Water Sensitive Cities | 1 

Appendix B:  
Research underpinning the 
biofilter adoption guidelines

B



Adoption Guidelines for Stormwater Biofiltration Systems
Appendix B – Research underpinning the biofilter adoption guidelines | 2

©2015 – CRC for Water Sensitive Cities
www.watersensitivecities.org.au | admin@crcwsc.org.au

FAWB 2009. Adoption Guidelines for Stormwater Biofiltration 
Systems, Facility for Advancing Water Biofiltration, Monash 
University, June 2009.

Policy and Organisational Receptivity

Brown, R. R. and J. M. Clarke (2007). The transition towards 
Water Sensitive Urban Design: The story of Melbourne. Report 
No. 07/01, Facility for Advancing Water Biofiltration, Monash 
University: 67 pp. 

Brown, R. R. and M. Farrelly (2007). Institutional impediments 
to advancing sustainable urban water management: A 
typology. 13th International Rainwater Catchment Systems 
Conference and 5th International Water Sensitive Urban 
Design Conference. Sydney, Australia. 

Brown, R. R. and J. M. Clarke (2007). The transition towards 
water sensitive urban design: a socio:technical analysis 
of Melbourne, Australia. Novatech 2007. 6th International 
Conference on Sustainable Techniques and Strategies in 
Urban Water Management. Lyon, France. 1: 349-356. 

Brown, R. R. and M. A. Farrelly (2007). Advancing urban 
stormwater quality management in Australia: A survey of 
stakeholder perceptions of institutional drivers and barriers. 
Report No. 07/05, National Urban Water Governance 
Program, Monash University. Available at:  
www.urbanwatergovernance.com

Multiple design parameters

Lintern, A. E. Daly, H. Duncan, B.E. Hatt, T.D. Fletcher, A. 
Deletic (2011). Key design characteristics that influence the 
performance of stormwater biofilters. 12th International 
Conference on Urban Drainage, Porto Alegre/Brazil, 11-16 
September 2011.

Filter Media

Bratières, K., T. D. Fletcher and A. Deletic (2009). The 
advantages and disadvantages of a sand based biofilter 
medium: results of a new laboratory trial. 6th International 
Water Sensitive Urban Design Conference and Hydropolis #3, 
Perth, Australia.

Bratières, K., T. Fletcher, A. Deletic, N. Somes and T. 
Woodcock (2010). Hydraulic and pollutant treatment 
performance of sand based biofilters. Novatech 2010, 7th 
International Conference on Sustainable techniques and 
strategies in urban water management. June 27-July1, 2010.

Glaister, B., Fletcher, T. D., Cook, P. L. M. & Hatt, B. E. 2011. 
Can stormwater biofilters meet receiving water phosphorus 
targets? A pilot study investing metal-oxide enriched 
filter media. 15th International Conference of the IWA 
Diffuse Pollution Specialist Group on: Diffuse Pollution and 
Eutrophication. Rotorua, New Zealand: IWA. 

Glaister, B., Fletcher, T. D., Cook, P. L. M. & Hatt, B. E. 2012. 
Advancing biofilter design for co-optimised nitrogen and 
phosphorus removal. 7th International Conference on Water 
Sensitive Urban Design. Melbourne, Australia. 

Glaister, B. J., Cook, P. L. M., Fletcher, T. D. & Hatt, B. E. 
2013a. Long-term phosphorus accumulation in stormwater 
biofiltration systems at the field scale. 8th International 
Conference on Water Sensitive Urban Design. Gold Coast, 
Australia. 

Glaister, B. J., Fletcher, T. D., Cook, P. L. M. & Hatt, B. E. 2013b. 
Co-optimisation of Nitrogen and Phosphorus Removal in 
Stormwater Biofilters: the Role of Filter Media, Vegetation 
and Saturated Zone. Novatech 2013. 8th International 
Conference on Planning and Technologies for Sustainable 
Urban Water Management. Lyon, France.

Glaister, B. J., Fletcher, T. D., Cook, P. L. M. & Hatt, B. E. 2014. 
Co-optimisation of phosphorus and nitrogen removal in 
stormwater biofilters: The role of filter media, vegetation and 
saturated zone. Water Science and Technology, 69, 1961-
1969.

Hatt, B. E., T. D. Fletcher and A. Deletic (2008). Hydraulic and 
pollutant removal performance of fine media stormwater 
filtration systems. Environmental Science & Technology  
42(7): 2535-2541.

Hatt, B. E., T. D. Fletcher and A. Deletic (2007). Stormwater 
reuse: designing biofiltration systems for reliable treatment. 
Water Science and Technology 55(4): 201-209. 

Hatt, B. E., T. D. Fletcher and A. Deletic (2007). The effects 
of drying and wetting on pollutant removal by stormwater 
filters. Novatech 2007. 6th International Conference on 
Sustainable Techniques and Strategies in Urban Water 
Management, Lyon, France. 

Hatt, B. E., T. D. Fletcher and A. Deletic (2007). Hydraulic 
and pollutant removal performance of stormwater filters 
under variable wetting and drying regimes. Water Science & 
Technology 56(12): 11-19. 

Hatt, B. E.,, A. Steinel, A. Deletic, T.D. Fletcher (2011). 
Retention of heavy metals by stormwater filtration systems: 
Breakthrough analysis. Water Science & Technology 64(9): 
1913-1919.

These publications were supported by the  
CRC for Water Sensitive Cities and other, related projects.



Adoption Guidelines for Stormwater Biofiltration Systems
Appendix B – Research underpinning the biofilter adoption guidelines | 3

©2015 – CRC for Water Sensitive Cities
www.watersensitivecities.org.au | admin@crcwsc.org.au

Vegetation

Ellerton, J. P., Fletcher, T. D. & Hatt, B. E. 2012. Mixed plantings 
of Carex appressa and Lomandra longifolia improve pollutant 
removal over a monoculture of L. longifolia in stormwater 
biofilters. 7th International Conference on Water Sensitive 
Urban Design. Melbourne, Australia.

Read, J., T. D. Fletcher, P. Wevill and A. Deletic (in press). 
Plant traits that enhance pollutant removal from 
stormwater in biofiltration systems. International Journal of 
Phytoremediation.

Read, J., T. Wevill, T. D. Fletcher and A. Deletic (2008). 
Variation among plant species in pollutant removal from 
stormwater in biofiltration systems. Water Research 42(4-5): 
893-902. 

Bratières, K., T. D. Fletcher, A. Deletic and Y. Zinger (2008). 
Optimisation of the treatment efficiency of biofilters; results 
of a large-scale laboratory study. Water Research 42(14): 
3930-3940.

Fletcher, T. D., Y. Zinger and A. Deletic (2007). Treatment 
efficiency of biofilters: results of a large scale biofilter column 
study. 13th International Rainwater Catchment Systems 
Conference and 5th International Water Sensitive Urban 
Design Conference, Sydney, Australia. 

Payne, E.G.I., Fletcher, T.D., Cook, P.L.M., Deletic, A., Hatt, 
B.E. (2014). Processes and drivers of nitrogen removal in 
stormwater biofiltration. Critical Reviews in Environmental 
Science and Technology, 44 (7), 796-846.

Payne, E., Fletcher, T. D., Russell, D. G., Grace, M. R., 
Cavagnaro, T. R., Evrard, V., Deletic, A., Hatt, B. E. & Cook, 
P. L. M. (2014a). Temporary storage or permanent removal? 
The division of nitrogen between biotic assimilation and 
denitrification in stormwater biofiltration systems. PLOS ONE, 
9, e90890. 

Payne, E. G. I., Pham, T., Cook, P. L. M., Fletcher, T. D., Hatt, B. 
E. & Deletic, A. (2014c). Biofilter design for effective nitrogen 
removal from stormwater - Influence of plant species, inflow 
hydrology and use of a saturated zone. Water Science and 
Technology, 69, 1312-1319. 

Payne, E. G. I., Pham, T., Hatt, B. E., Fletcher, T. D., Cook, 
P. L. M. & Deletic, A. (2013). Stormwater biofiltration - the 
challenges of inorganic and organic nitrogen removal. 8th 
International Conference on Water Sensitive Urban Design. 
Gold Coast, Australia.

Pham, T. , E.G. Payne, T.D. Fletcher, P.L. Cook, A. Deletic, 
B.E. Hatt (2012). The influence of vegetation in stormwater 
biofilters on infiltration and nitrogen removal: preliminary 
findings. 7th International Conference on Water Sensitive 
Urban Design, 21-23 February 2012, Melbourne, Australia.

Submerged Zone

Blecken, G.-T., Y. Zinger, A. Deletic, T. D. Fletcher and M. 
Viklander (2009). Influence of intermittent wetting and drying 
conditions on heavy metal removal by stormwater biofilters. 
Water Research, 43 (18), 4590-4598.

Blecken, G.-T., Y. Zinger, A. Deletic, T. D. Fletcher and M. 
Viklander (2009). Impact of a submerged anoxic zone and 
a cellulose based carbon source on heavy metal removal 
in stormwater biofiltration systems. Ecological Engineering 
35(5): 769-778.

Zinger, Y., T. D. Fletcher, A. Deletic, G. T. Blecken and M. 
Viklander (2007). Optimisation of the nitrogen retention 
capacity of stormwater biofiltration systems. Novatech 2007, 
6th International Conference on Sustainable Techniques and 
Strategies in Urban Water Management, Lyon, France. 

Zinger, Y., A. Deletic and T. D. Fletcher (2007). The effect of 
various intermittent wet-dry cycles on nitrogen removal 
capacity in biofilters systems. 13th International Rainwater 
Catchment Systems Conference and 5th International Water 
Sensitive Urban Design Conference, Sydney, Australia. 

Zinger, Y., Blecken, G. T., Fletcher, T. D., Viklander, M. & Deletić, 
A. (2013). Optimising nitrogen removal in existing stormwater 
biofilters: Benefits and tradeoffs of a retrofitted saturated 
zone. Ecological Engineering, 51, 75-82.

Stormwater harvesting

Chandrasena, G. I., Deletic, A., Ellerton, J. & McCarthy, D. T. 
2012a. Evaluating Escherichia coli removal performance 
in stormwater biofilters: A laboratory-scale study. Water 
Science and Technology, 66, 1132-1138.

Chandrasena, G. I., Deletic, A. & McCarthy, D. T. 2013. 
Evaluating Escherichia coli removal performance in 
stormwater biofilters: A preliminary modelling approach. 
Water Science and Technology, 67, 2467-2475. 

Chandrasena, G. I., Deletic, A. & McCarthy, D. T. 2014a. 
Survival of Escherichia coli in stormwater biofilters. 
Environmental Science and Pollution Research, 21, 5391-5401. 

Chandrasena, G. I., Deletic, A. & McCarthy, D. T. in 
preparation-a. Faecal indicator and reference pathogen 
removal in stormwater biofilters. 



Adoption Guidelines for Stormwater Biofiltration Systems
Appendix B – Research underpinning the biofilter adoption guidelines | 4

©2015 – CRC for Water Sensitive Cities
www.watersensitivecities.org.au | admin@crcwsc.org.au

Chandrasena, G. I., Filip, S., Zhang, K., Osborne, C. A., 
Deletic, A. & McCarthy, D. T. 2012b. Pathogen and indicator 
microorganism removal in field scale stormwater biofilters. 
7th International Conference on Water Sensitive Urban 
Design, WSUD 2012. Melbourne, VIC. 

Chandrasena, G. I., Kolotelo, P., Schang, C., Henry, R., Deletic, 
A. & McCarthy, D. T. in preparation-b. Campylobacter and 
Escherichia coli removal in two field scale biofilters used for 
stormwater harvesting in Melbourne, Australia. 

Chandrasena, G. I., Pham, T., Payne, E. G., Deletic, A. 
& McCarthy, D. T. 2014b. E. coli removal in laboratory 
scale stormwater biofilters: Influence of vegetation and 
submerged zone. Journal of Hydrology, 519, Part A, 814-822. 

Chandrasena, G. I., Pham, T., Payne, E. G., Deletic, A. & 
McCarthy, D. T. 2014. E. coli removal in laboratory scale 
stormwater biofilters: influence of vegetation and 
submerged zone. Journal of Hydrology, 519(Part A), 814-822.

Feng, W., Hatt, B. E., Mccarthy, D. T., Fletcher, T. D. & Deletic, 
A. 2012. Biofilters for stormwater harvesting: Understanding 
the treatment performance of key metals that pose a risk 
for water use. Environmental Science and Technology, 46, 
5100-5108.

Li, Y. L., Deletic, A., Alcazar, L., Bratieres, K., Fletcher, T. D. & 
McCarthy, D. T. 2012. Removal of Clostridium perfringens, 
Escherichia coli and F-RNA coliphages by stormwater 
biofilters. Ecological Engineering, 49, 137-145. 

Li, Y. L., Deletic, A., Henry, R., Schang, C. & McCarthy, D. T. 
in preparation. Pollutant removal from urban stormwater by 
copper‑zeolite integrated biofilters. 

Li, Y. L., Deletic, A. & McCarthy, D. T. 2014a. Removal of E. coli 
from urban stormwater using antimicrobial-modified filter 
media. Journal of Hazardous Materials, 271, 73-81. 

Li, Y. L., McCarthy, D. & Deletic, A. submitted. The removal 
of E. coli from urban stormwater by biofilters using copper-
treated media. Water Research. 

Li, Y. L., McCarthy, D. T. & Deletic, A. 2014b. Stable copper-
zeolite filter media for bacteria removal in stormwater.  
Journal of Hazardous Materials, 273, 222-230.

Micropollutants

Zhang, K., Randelovic, A., Page, D., McCarthy, D. T. & 
Deletic, A. 2014. The validation of stormwater biofilters 
for micropollutant removal using in situ challenge tests. 
Ecological Engineering, 67, 1-10. 

Zhang, K. F., Filip, S., Chandrasena, G. I., McCarthy, D. T., Daly, 
E., Pham, T., Kolotelo, P. & Deletic, A. 2012. Micro-pollutant 
removal in stormwater biofilters: a preliminary understanding 
from 3 challenge tests. 7th International Conference on Water 
Sensitive Urban Design. Melbourne. 

Hydraulic Performance

Le Coustumer, S., T. D. Fletcher, A. Deletic, S. Barraud and 
J.F. Lewis (2009). Hydraulic performance of biofilter systems 
for stormwater management: influences of design and 
operation. Journal of Hydrology, 376 (1-2), 16-23. 

Le Coustumer, S., T. D. Fletcher, A. Deletic and M. Potter 
(2008). Hydraulic performance of biofilter systems for 
stormwater management: lessons from a field study, Facility 
for Advancing Water Biofiltration and Melbourne Water 
Corporation (Healthy Bays and Waterways).

Le Coustumer, S. and S. Barraud (2007). Long-term hydraulic 
and pollution retention performance of infiltration systems. 
Water Science and Technology 55(4): 235-243. 

Le Coustumer, S., T. D. Fletcher, A. Deletic and S. Barraud 
(2007). Hydraulic performance of biofilters: first lessons 
from both laboratory and field studies. Novatech 2007. 6th 
International Conference on Sustainable Techniques and 
Strategies in Urban Water Management, Lyon, France. 

Le Coustumer, S., T. D. Fletcher, A. Deletic and S. Barraud 
(2007). Hydraulic performance of biofilters for stormwater 
management: first lessons from both laboratory and field 
studies. Water Science and Technology 56(10): 93-100. 

Field Studies

Hamel, P., Fletcher, T. D., Walsh, C., Beringer, J. & Plessis, E. 
(in press). Water balance of infiltration systems in relation to 
their operating environment. Water Science and Technology.

Hatt, B. E., T. D. Fletcher and A. Deletic (2009). Hydrologic and 
pollutant removal performance of stormwater biofiltration 
systems at the field scale. Journal of Hydrology 365(3-4): 
310-321.

Hatt, B. E., T. D. Fletcher and A. Deletic (2009). Pollutant 
removal performance of field-scale biofiltration systems. 
Water Science & Technology 59(8): 1567-1576.

Hatt, B. E., T. D. Fletcher and A. Deletic (2008). Improving 
stormwater quality through biofiltration: Lessons from field 
studies. 11th International Conference on Urban Drainage. 
Edinburgh, UK. 



Adoption Guidelines for Stormwater Biofiltration Systems
Appendix B – Research underpinning the biofilter adoption guidelines | 5

©2015 – CRC for Water Sensitive Cities
www.watersensitivecities.org.au | admin@crcwsc.org.au

Hatt, B. E., J. Lewis, A. Deletic and T. D. Fletcher (2007). 
Insights from the design, construction and operation of 
an experimental stormwater biofiltration system. 13th 
International Rainwater Catchment Systems Conference and 
5th International Water Sensitive Urban Design Conference, 
Sydney, Australia. 

Lewis, J. F., B. E. Hatt, S. Le Coustumer, A. Deletic and T. D. 
Fletcher (2008). The impact of vegetation on the hydraulic 
conductivity of stormwater biofiltration systems. 11th 
International Conference on Urban Drainage. Edinburgh, UK.

Smith, N., R. Allen, A. McKenzie-McHarg, A. Deletic, T. 
D. Fletcher and B. Hatt (2007). Retrofitting functioning 
stormwater gardens into existing urban landscapes. Cairns 
International Public Works Conference, Cairns. 

Zinger, Y., A. Deletic (2012). Kfar‑Sava Biofilter: The first 
milestone towards creating water sensitive cities in Israel. 
Monash Water for Liveability, Monash University, Jewish 
National Fund of Australia Inc., CRC for Water Sensitive 
Cities, December 2012.

Other

Blecken, G.-T., Y. Zinger, T. M. Muthanna, A. Deletic, T. 
D. Fletcher and M. Viklander (2007). The influence of 
temperature on nutrient treatment efficiency in stormwater 
biofilter systems. Water Science and Technology  
56(10): 83-91.

Deletic, A. and G. Mudd (2006). Preliminary results from a 
laboratory study on the performance of bioretention systems 
built in Western Sydney saline soils, Facility for Advancing 
Water Biofiltration.



6 | Adoption Guidelines for Stormwater Biofiltration Systems

C


