


 



   

© Monash University 2009  

Reproduction of this work in whole or part for study or training purposes is permitted, provided an 
acknowledgement of the source is included.  Permission by Monash University is required for 
reproduction for purposes other than those listed.  Requests and enquiries concerning reproduction 
rights should be forwarded to fawb@eng.monash.edu.au  

ISBN 978-0-9805831-1-3 

Version 1, June 2009  
Preferred Referencing for this Report:  

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

DISCLAIMER 
The material contained in this document is made available and distributed solely on as “as is” basis 
without express or implied warranty.  The entire risk as to the quality, adaptability and performance 
is assumed by the user.  It is the responsibility of the user to make an assessment of the suitability of 
the material contained in this publication for its own purposes and the guidelines are supplied on 
the understanding that the user will not hold FAWB or any of its parties liable for any loss or damage 
resulting from their use.  The information contained in this publication does not necessarily 
represent the views of the funding partners. 
 

ACKNOWLEDGEMENTS 
The Adoption Guidelines for Stormwater Biofiltration Systems were developed by the Facility for 
Advancing Water Biofiltration (FAWB), a Victorian Government  Science, Technology and Innovation 
Initiative, and industry funding partners: Adelaide and Mount Lofty Ranges Natural Resources 
Management Board, SA; Brisbane City Council, Qld; Landcom, NSW; Manningham City Council, Vic; 
Melbourne Water, Vic; and VicRoads, Vic. 

The guidelines were authored by Belinda Hatt (Monash University), Peter Morison (Monash 
University), Tim Fletcher (Monash University), and Ana Deletic (Monash University), with significant 
contributions from Sally Boer (EDAW) and Andrew Cook (EDAW). 

Our appreciation goes to our industry collaborators, board of management, stakeholder 
representatives, research review and advisory panels, management, advisory and support staff, and 
visiting scholars and international collaborators who provided valuable input throughout the 
development of the guidelines.  Our thanks also goes to Alan Hoban (South East Queensland Healthy 
Waterways Partnership), Shaun Leinster (DesignFlow), Peter Morison (Monash University), Toby 
Prosser (Melbourne Water), and Marianne Robertson (VicRoads) for their review of the draft 
document. 

These guidelines would not have been possible without the research efforts of the FAWB project 
researchers and postgraduate students and we extend our thanks to them.   
 

CONTACT DETAILS 

The Facility for Advancing Water Biofiltration welcomes feedback on this document, which can be 
directed to fawb@eng.monash.edu.au  

mailto:fawb@eng.monash.edu.au
mailto:fawb@eng.monash.edu.au


 



   

5 

 

TABLE OF CONTENTS 
CHAPTER 1: INTRODUCTION 7 

1.1 WHAT ARE STORMWATER BIOFILTRATION SYSTEMS AND HOW DO THEY WORK? 7 
1.1.1 HYDROLOGIC FUNCTION 8 
1.1.2 TREATMENT  PROCESSES 8 
1.2 WHY MIGHT WE CHOOSE A BIOFILTRATION SYSTEM? 8 
1.3 RESEARCH UNDERPINNING THE DESIGN OF BIOFILTRATION SYSTEMS 9 
1.3.1 STRUCTURE OF THE RESEARCH PROGRAM 10 
1.4 HOW TO USE THESE GUIDELINES 11 
1.5 OTHER RELEVANT DOCUMENTS 12 
1.6 REFERENCES 12 

CHAPTER 2: PLANNING FOR BIOFILTRATION 13 

2.1 INTRODUCTION 13 
2.2 PLANNING FOR STORMWATER BIOFILTRATION 13 
2.2.1 THE PRIVATE DOMAIN 14 
2.2.1.1 Local Policy Leadership 16 
2.2.1.2 Summary of the National Policy Landscape 18 
2.2.2 THE PUBLIC DOMAIN 18 
2.3 PERFORMANCE TARGETS FOR BIOFILTRATION 18 
2.4 REFERENCES 20 

CHAPTER 3: TECHNICAL CONSIDERATIONS 23 

3.1 INTRODUCTION 23 
3.2 CONCEPTUAL DESIGN 23 
3.2.1 LINKING MANAGEMENT OBJECTIVES TO DESIGN 24 
3.2.2 CASE STUDY 27 
3.3 KEY DESIGN ELEMENTS 30 
3.4 KEY DESIGN CONFIGURATIONS 31 
3.4.1 LINED BIOFILTRATION SYSTEM WITH SUBMERGED ZONE 31 
3.4.2 LINED STANDARD BIOFILTRATION SYSTEM 33 
3.4.3 UNLINED STANDARD BIOFILTRATION SYSTEM 34 
3.4.4 UNLINED BIOFILTRATION SYSTEM WITH SUBMERGED ZONE 35 
3.4.5 BIO-INFILTRATION SYSTEM 36 
3.5 DESIGN PROCEDURE 37 
3.5.1 CONVEYANCE 38 
3.5.2 SIZING 38 
3.5.3 FILTER MEDIA SELECTION 39 
3.5.4 SUBMERGED ZONE 41 
3.5.5 DESIGN FLOWS 42 
3.5.6 INLET ZONE 42 
3.5.7 OVERFLOW ZONE 45 
3.5.8 TRANSITION LAYER 46 
3.5.9 DRAINAGE LAYER 46 
3.5.10 UNDERDRAIN 49 
3.5.11 LINER 51 



 

6 

 

3.5.12 VEGETATION 52 
3.6 OTHER CONSIDERATIONS 55 
3.6.1 GENERAL 55 
3.6.2 INTERACTION WITH SERVICES 56 
3.6.3 BIOFILTRATION SWALES 58 
3.6.4 STORMWATER HARVESTING 58 
3.7 REFERENCES 59 

CHAPTER 4: PRACTICAL IMPLEMENTATION 61 

4.1 INTRODUCTION 61 
4.2 CONSTRUCTION AND ESTABLISHMENT 61 
4.3 MAINTENANCE REQUIREMENTS 63 
4.4 PERFORMANCE ASSESSMENT 66 
4.4.1 WHY MONITOR? 67 
4.4.2 SETTING MONITORING PROGRAM OBJECTIVES 67 
4.4.3 DEVELOP THE MONITORING PROGRAM 68 
4.4.4 QUALITATIVE MONITORING 68 
4.4.5 QUANTITATIVE MONITORING 69 
4.4.5.1 Preliminary monitoring 70 
4.4.5.2 Intermediate monitoring 70 
4.4.5.3 Detailed monitoring 72 
4.4.6 DATA ANALYSIS AND INTERPRETATION 72 
4.4.6.1 Benchmarks for performance assessment 73 
4.5 CHECKING TOOLS 73 
4.5.1 OPERATION AND MAINTENANCE INSPECTION FORM 74 
4.5.2 ASSET TRANSFER CHECKLIST 74 
4.5.3 BIOFILTRATION SYSTEM MAINTENANCE INSPECTION CHECKLIST 75 
4.5.4 BIOFILTRATION SYSTEM ASSET TRANSFER CHECKLIST 76 
4.6 REFERENCES 77 

APPENDIX A PUBLICATIONS  

APPENDIX B GUIDANCE FOR SIZING BIOFILTRATION SYSTEMS USING MUSIC  

APPENDIX C GUIDELINES FOR FILTER MEDIA IN BIOFILTRATION SYSTEMS  

APPENDIX D EXAMPLE MAINTENANCE PLAN  

APPENDIX E PRACTICE NOTE 1: IN SITU MONITORING OF HYDRAULIC CONDUCTIVITY  

APPENDIX F PRACTICE NOTE 2: PREPARATION OF SEMI-SYNTHETIC STORMWATER  

APPENDIX G PRACTICE NOTE 3: PERFORMANCE ASSESSMENT OF BIOFILTRATION SYSTEMS USING 
SIMULATED RAIN EVENTS  

APPENDIX H MAINTENANCE REQUIREMENTS FOR BIOFILTRATION SYSTEMS: FIELD SHEET  

 




