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What ?





Stormwater: Rainwater excess (after 
losses have been absorbed) which 
is shed from surfaces like roofs, 
roads, and gardens NSW SQID Taskfoce (2025)

Stormwater treatment: The process 
of removing pollutants from 
stormwater before they discharge 
downstream (e.g. to waterways, 
ocean)

Definitions

Source: Global Water Group

Source: Murray Powell



Source: Hoban and Wong (2006)



Source: Hoban and Wong (2006)



Increases the amount of many contaminants in 
catchments

AND

Introduces a large number of potentially toxic 
contaminants that are not found at all in 
undeveloped catchments

AND

Increases the frequency & volume of stormwater 
flows

SO … 

Increases the flow of stormwater pollution into 
downstream waterways (&/ or infrastructure, oceans 
etc)

Urbanisation

Source: UniNSW (2024)



How do we make this… function like this?



Source: Hoban and Wong (2006)



Build-up
Accumulation of pollutants on surfaces, via:
• Dry deposition or fallout (the settling of fine particles from 

the atmosphere)
• Accumulation of pollutants (e.g. fine particles, gross 

pollutants) from local sources
• Redistribution of surface pollutants by wind & traffic

Depends on:
• Rate of deposition
• Any removal by redistribution, decomposition, street 

sweeping/ wash-off

How does stormwater become polluted ?

Wash-off:
Removal of accumulated pollutants by rainfall & 
runoff, via:
• Rain-drop impact & flowing water loosens particles, which 

become suspended in water and conveyed downstream
• Pollutants washed out from the atmosphere by rainfall

(Source: Chiew et al, 1997)



(Source: Perera et al, 2021)

Note:
“First flush” impacts are diluted with 
increasing catchment size

Pollutant concentrations are highly 
variable



Why is 
stormwater 
treatment 

important ?



Stormwater pollution is …

#1 source of pollution in our 
waterways & oceans
#1 cause of ecological degradation in 
urban waterways
A major concern to public
A problem that can be effectively 
managed
A potentially growing problem



Population growth in Australia



SEQ Regional Plan 2023:
• “By 2046, our population is expected to be 

about six million. That’s an additional 2.2 
million people requiring almost 900,000 
new homes…”



The 2024 NSW Population 
Projections show:
• NSW is expected to grow on average by 

over 85,000 people each year until 
2041.

• Based on recent trends regional NSW's 
population will increase by 6000,000 to 
3.8 million in 2041.

• Greater Sydney’s population will grow to 
approximately 6.3 million by 2041 — 1.4 
million more people than currently

Source: https://www.planning.nsw.gov.au/data-and-insights/population-projections/key-findings#-highlights-of-the-2024-projections-



What does 
stormwater 

pollution look 
like ?













228 cigarette butts
88 plastic drink lids
44 cans
22 plastic cups
21 plastic straws

What is being captured?

8 Gully pit 
baskets in 

Western Sydney

~2720m2  urban 
road catchment

5 months
(2019)

850 bits of plastic, including:

130kg of sediment











What is being captured in GPTs ?

158 GPTs 
in a NSW LGA

1,044 GPT 
cleans

35 months
(2014-2016)

Source: Dalrymple et al (2017)
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39%

44%
Litter

Organics
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% by volume

1,693m3 
removed
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Key stormwater 
pollutants



Sediments
Nutrients
Heavy metals
Bacteria
Litter

 .... ‘emerging’ contaminants ?

Key pollutants in urban stormwater ?



‘Sediments’ = soil & other fine particles
Type: 
• Inorganic/ organic particulates

Key sources:
• Erosion
• Land degradation

Sediments



Type: 
• Mainly nitrogen (N) & phosphorus (P)

Key sources:
• Erosion/ land degradation
• Roads
• Sewer overflows
• Industrial discharges
• Animal waste
• Fertilisers
• Domestic detergents
• Septic tank seepage
• Rainfall

Nutrients



Type: 
• Cd, Cr, Ni, Pb, Zn

Key sources:
• Roads 

• Vehicle emissions
• Wear from vehicle components (eg. tyres, brakes)

• Road/ pavement degradation
• Roofs 
• Erosion/ land degradation
• Atmospheric deposition (e.g. air pollution)
• etc.

Heavy metals



Type: 
• Faecal coliforms, pathogens

Key sources:
• Animals (domestic pets & birds)
• Sewer/ septic overflows/ leakage

Bacteria

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi974bSgcXPAhWIkpQKHbWbBsUQjRwIBw&url=http%3A%2F%2Fwww.wnd.com%2F2015%2F03%2Fthe-poo-generation%2F&psig=AFQjCNGE57Flxg4HLP5u97C6CXVAx5wXIA&ust=1475803240909021


Type: 
• Litter, vegetation
• Anything bigger than ~ 5mm

Key sources:
• Humans
• Vegetation

Gross pollutants

~15,000 cigarette butts collected by small group of volunteers on Gold Coast, 
December 2023



Models the generation, transport & 
treatment of:
• Total Suspended Solids
• Total Nitrogen
• Total Phosphorus
• Gross Pollutants

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjAn-SqgsXPAhXBl5QKHR-PAgkQjRwIBw&url=http%3A%2F%2Fewater.org.au%2Fproducts%2Fmusic%2F&bvm=bv.134495766,d.cGc&psig=AFQjCNGcDPIf3MoAkf69arzMlk-UJ_dKgw&ust=1475803427917252


Stormwater 
pollution impacts



Increased turbidity
• Reduced light penetration
• Reduced aquatic growth/ biodiversity
• Reduced aesthetics

Smothering aquatic habitat
Reduced drainage/ channel capacity
Contaminants attached to sediment
• Nutrients
• Toxins
• ‘Oxygen depleting substances’ (eg. organic 

matter) etc

Sediment

(Source: Healthy Waterways)



Eutrophication
• Excess nutrients promote the 

growth of one species of aquatic 
plant (eg. algae), to the exclusion of 
others

• Reduced light penetration
• Reduced oxygen due to algal death 

(& decomposition), plant respiration 
at night & reduced atmospheric 
exchange

Nutrients

(Source: Great Southern Reef Foundation)











Heavy metals:  
• toxic impacts (chronic & acute)

Bacteria:  
• disease, death

Litter:  
• Reduction in flow capacity of stormwater drainage
• Physical impact on aquatic habitats & species
• Contaminated with other pollutants
• ‘Plasticosis’ 
• etc 

Water quality impacts (cont’d)



‘Emerging 
contaminants’



Microplastics



Microplastics – Vehicle tyre wear & tear



Per & poly-fluoroalkyl substances 
(PFAS)

Manufactured ‘forever chemicals’

Produced since 1940’s

Used in various products

Persistent

Toxic

Bio-accumulative

Everywhere

High priority for environmental regulators



Toxicity
Reduced oxygen levels
Disease/ stress
Reduced aesthetics
Blockage of drainage systems

Summary – Stormwater quality impacts 



Hydrology
• Decreased low flow volume
• Increased frequency & magnitude of peak flow
• Decreased groundwater recharge & lower water table

Channel Form
• Increased channel erosion/ incision

Water Quality
• Increased contaminant loads & concentrations

Ecology/ Biodiversity
• Decreased biodiversity
• Habitat simplification
• Decreased nutrient retention & altered patterns of nutrient energy cycling

(Source: Walsh et al, 2004)

‘Urban stream syndrome’ symptoms



Source: www.tenor.com



What can we do ?





Example ‘best practice’ stormwater treatment targets



Stormwater 
treatment 

asset types



Examples

Pretreatment
Swales (& buffer strips)
Sediment basins
Wetlands
‘Rain gardens’/ bioretention
Proprietary assets



Pretreatment



Types of pretreatment

Gravity Separators

Direct Screens

Hydrodynamic Separators

Indirect Screens

Others or Combinations



“At source” pre-treatment

Gully pit basket

Integrated into pits

Different bag options

Ideal for pre-treatment

The OceanGuard®



Commercial, industrial & residential areas
Other projects (e.g. roads, airports)

“At source” pre-treatment - Application

Example OceanGuard® installations



“At source” pre-treatment - Maintenance

Manual lifting of bag & emptying
Can use vacuum unit
Replace bag (if damaged)



“End-of-pipe” Direct Screen Gross Pollutant Traps

Source: Blacktown City Council Source: Optimal Stormwater



“End-of-pipe” Indirect Screen Gross Pollutant Traps

Vortex -type treatment system

Unique screen to maximise treatment whilst cleaning screen

Large storage for pollution retention

Simple installation

Source: CDS TechnologiesSource: Murray Powell

The OceanSave®



Commercial, industrial & residential areas
Other projects (e.g. roads, airports)

“End-of-pipe” Indirect Screen GPTs - Application

Example OceanSave® installations



“End-of-pipe” Indirect Screen GPTs - Configuration

Precast concrete structure

On-line or off-line

Multiple sizes



Maintenance











Swales & Buffer Strips



Noosa, QLD



Springfield Lakes, QLD



Brisbane, QLD





Coomera Waters, QLD



Coomera Waters, QLD



Kuraby, Brisbane, QLD



Kuraby, Brisbane, QLD



Kuraby, Brisbane, QLD



Sedimentation Basins



Coorparoo, Brisbane, QLD



Coorparoo, Brisbane, QLD
Trash rack upstream of sedimentation basin



Coorparoo, Brisbane, QLD



Bowies Flat -
 10th January 2007Coorparoo, Brisbane, QLD

Low flow outlet of sedimentation basin



Coorparoo, Brisbane, QLD
Excavator access track into sedimentation basin



Waterford, QLD



Maintenance/ rectification

Source:  Steve Darwent & Hugh Williamson (Optimal Stormwater, Pers.Comm.)

Truganina, VIC



Wetlands



Stormwater wetlands

Image Source: Water By Design (2017) Wetland Technical Design Guidelines



Wetland @ Morayfield, QLD
Photo Source: Paul Dubowski (2014: Pers.Comm.)



Wetland @ Morayfield, QLD



Wetland @ Waterford, QLD



Wetland @ Coomera Waters, QLD



Wetland @ Varsity Lakes, QLD



Wetland @ Southport, QLD



Wetland @ North Lakes, QLD



Bioretention
(‘Rain Gardens’)



Overflow Pit
‘Above design’ flows 
spill intro field entry 

pit

Extended Detention
Design flows temporarily pond in 

extended detention zone increasing 
volume of stormwater that is 

captured and treated.  (this area is 
dry except for immediately following 

rainfall events)

Topsoil

Outlet Pipe
At invert of pit.  

Conveys treated 
flows and overflows 
to receiving waters

Cleanout
Standpipe for 
drainage pipe 

cleanout

Underdrains
Slotted PVC 
pipe at 0.5% 

slope

Drainage Layer (Fine Aggregate)

Transition Layer (Coarse Sand)

Filter Media (Sandy Loam)

Filter Cloth Liner

200mm

100mm

Min. 400mm

300mm

Flat Surface 200-400mm

Adapted from Water by Design (2009)

Base Grades @ 0.5% Towards 
Pit

Vegetation
Functional vegetation supports 
nutrient removal and maintains 

porosity of soil 

f



Hoyland Street, Bracken Ridge
(June 2001 – In Construction)



Hoyland Street, Bracken Ridge
(July 2001 – In Construction)



Hoyland Street, Bracken Ridge
(December 2001 – Planted)



Bracken Ridge
(May 2002)



Bracken Ridge
(March 2005)



Bracken Ridge
(January 2007)



Bracken Ridge
(November 2011)



Bracken Ridge, QLD
November 2023



Springfield Lakes, QLD



Springfield Lakes, QLD



Springfield Lakes, QLD



Redbank Plains, QLD

Source : Paul Dubowski (Pers.Comm.)



Helensvale, Gold Coast, QLD
Council Retrofit Project



Brisbane, QLD
Council Retrofit Project



Brisbane, QLD
Council Retrofit Project



Melbourne, VIC



Melbourne, VIC



Melbourne, VIC



Melbourne, VIC



Melbourne, VIC



Canberra, ACT



Caloundra, QLD



Caloundra, QLD



Caloundra, QLD



Birtinya Island, QLD



Forest Glen, QLD



Forest Glen, QLD



Noosa, QLD



High flow bioretention (Filterra)

Just like ‘conventional’ bio, but smaller (& better ?) 



Filterra bioretention
@ Warwick Farm, NSW – 9 April 2025



Filterra bioretention
@ Silverdale, NSW – 14 August 2025



Filterra bioretention
@ Ingleburn, NSW – 15 August 2025



Filterra bioretention
@ Bells Creek, QLD – 9 July 2025



Filterra bioretention
@ Bells Creek, QLD – 9 July 2025



Filterra bioretention
@ Oakey, QLD – April 2024



Filterra bioretention
@ Redmond, Washington, USA



“Proprietary” 
assets



StormFilter 

Radial treatment technology

Flexible configurations

Multiple media options

Self cleaning functionality

Accessible & rechargeable cartridges



Jellyfish

Membrane cartridge filtration

Up-flow hydraulics

Self cleaning functionality

Flexible configurations

Accessible & replaceable cartridges



Key challenges



Key challenges

Integration
Water quality
Hydraulics
Mass load (longevity & maintenance)



Integration



Key considerations

Maintenance access
Safety
Area usage
Amenity



Conventional Bioretention 
@ Brendale, QLD



Conventional Bioretention 
@ Kepnock, NSW



Conventional Bioretention 
@ Thirlmere, NSW



Conventional Bioretention 
@ Brighton, QLD



Wakerley, QLD

Noosa, QLD

Conventional 
Bioretention



Robina, QLD Lytton, QLD



Conventional Bioretention 
@ Toowoomba, QLD





Installation

After







Water quality



Water quality 
& hydraulics



Key assumption

The asset(s) will function as intended …

The asset(s) is in 
‘good’ condition Treatment system 

fully utilised

Trust 
everyone



Sediment/litter accumulation
Assumed treatment processes not fully realised
Over-stated claims of proprietary SQIDs
Inadequate maintenance

Key problems



Source of photos:       
Ralf Pfleiderer (2020: Pers.Comm.)

Conventional Bioretention 
@ Melbourne, VIC



Conventional Bioretention 
@ Hornsby Shire, NSW

Source of photo:       
Craig Naughton (2025: Pers.Comm.)



Conventional bioretention 
@ Caboolture, QLDFlow 

distribution ?



Conventional bioretention 
@ Silverdale, NSW

Flow 
distribution ?



Flow 
distribution 
& plant 
growth ?

Conventional bioretention 
@ Fitzgibbon Chase, QLD



Flow 
distribution ?

Conventional bioretention 
@ Fitzgibbon Chase, QLD



Exaggerated performance claims

TRUST 
NO ONE



Independent verification



Regular removal of 
accumulated material
• Know where assets are
• Know what assets are
• Resources (e.g. staff, equipment/ 

machinery, $$) to maintain/ 
manage

For both Council AND Privately 
owned assets

Maintenance = ESSENTIAL



Maximise resilience
• Design, construction & establishment: 

• Ensure asset(s) will likely function as intended
• Ideally, one group responsible for all aspects
• Prior to approval for private development, require 

ongoing condition assessments & maintenance

• Operation:
• Ensure asset(s) is likely functioning as intended
• Review & implement/ enforce condition assessment 

& maintenance requirements

Recommendations



Conclusion



Summary

What ? 
• Stopping pollution entering waterways & oceans

Why ?
• Stormwater pollution is an important issue that we 

can manage/ reduce/ prevent

How ?
• via range of practical, cost-effective asset types

Challenges
• … are an opportunity to do better 



Want to learn more ?

“Stormwater Treatment Essentials”
• Live & on-line
• 3 x 2 hour sessions (from 10AM AEST)

• Friday 14 November
• Friday 21 November
• Friday 12 December

https://awschool.com.au/training/stormwater-essentials



THANK YOU
www.oceanprotect.com.au

1300 354 722

Brad Dalrymple 
bradd@oceanprotect.com.au

Daniel Rhodes 
drhodes@oceanprotect.com.au
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