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What are PFAS ?



Per & poly-fluoroalkyl substances 
(PFAS)

Manufactured ‘forever chemicals’

Produced since ~1930’s

Used in various products
• carpets, clothes, food packaging & 

paper, firefighting foams, pesticides & 
stain repellents

• make products non-stick, oil- & water-
repellent, and fire, weather- and stain-
resistant

CnF2n+1



What’s all the 
fuss about ?



What’s all the fuss about ?

Toxic

Bio-accumulative

Everywhere

Links to negative health impacts

High priority for environmental regulators



In the media (& courts)



PFAS in our rain



PFAS in surface & groundwaters



PFAS in beer 



PFAS in our dolphins



PFAS in our platypus



PFAS is in our blood



PFAS & human health



“PFAS levels measured in Australia by 
water utilities have been generally 
below (or well below) the current 
Australian Drinking Water Guidelines”. 

https://www.nhmrc.gov.au/health-advice/environmental-
health/water/PFAS-review/questions-and-answers

Is my water safe to drink ?



https://www.ewg.org/interactive-maps/pfas_contamination/map





Sources



Sources

Primary sources – where PFAS has been 
used
• Military bases
• Airports
• Fire-training facilities

Secondary sources – facilities that 
receive waste & wastewater containing 
PFAS
• landfills 
• wastewater treatment plants



Sources (cont’d)



Sunderland EM, Hu XC, Dassuncao C, Tokranov AK, Wagner CC, Allen JG. A review of the pathways of human exposure to poly- and 
perfluoroalkyl substances (PFASs) and present understanding of health effects. J Expo Sci Environ Epidemiol. 2019 Mar;29(2):131-147. doi: 
10.1038/s41370-018-0094-1. Epub 2018 Nov 23. PMID: 30470793; PMCID: PMC6380916.



Guidance & 
regulation



PFAS guideline levels (in Australia)



www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas 

US EPA National Primary Drinking Water Regulation

http://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas
http://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas
http://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas
http://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas
http://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas
http://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas
http://www.epa.gov/sdwa/and-polyfluoroalkyl-substances-pfas


“Solutions”



Separation & concentration 
• Adsorption

• Adhesion of PFAS to the surface of an adsorbent

• Reverse osmosis & nanofiltration
• Removal of PFAS from water using semipermeable membranes

• Foam fractionalisation/ separation
• Separation of PFAS from water into a foam using air or ozone bubbles

(requires concentrated PFAS to be managed appropriately)

PFAS water treatment technologies available in Australia



Disposal of solid PFAS-contaminated material to landfill



Destruction of solid PFAS-contaminated material 



Nature-based 
“treatment” ?



Nature-based “treatment” - studies



Further research needed, e.g.
• Effectiveness
• Long-term performance

How to:
• Manage (e.g. remove, immobilize, 

destroy) ‘spent’ filter media, plants 
etc ?

• Prevent being an ‘ecological trap’ ?

Nature-based “treatment”

Photo Source: Paul Dubowski (2014: Pers.Comm.)



Quick break for 
questions ?



Solution 
development & 

testing



The StormFilter®



What is StormFilter ?

Radial treatment technology

Flexible configurations

Multiple media options

Self-cleaning functionality

Accessible & rechargeable cartridges



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

Application



Configuration

Precast concrete pits & tanks

Custom above ground HDPE/aluminium tanks

Integrated within on-site detention structures

On-line or off-line

3 x cartridge heights

)) )



4 x ‘real world’, published studies
4 x peer review reports
2 x SQIDEP certificates
1 x longevity study
Council approved performance values

Performance



Over 40,000 installed in Australia
Over 300,000 installed overseas

Case studies 



Installed 2010

(2) CON/SPAN® Filtration System

1,647 x StormFilter®

Case Study - LAX Crossfield Taxiway

www.conteches.com/knowledge-center/case-studies/lax-crossfield-taxiway/



Installed 2009-12

4 x StormFilter® Vaults 

229 x StormFilter® cartridges

Case Study - Sacramento International Airport Terminal B

www.conteches.com/knowledge-center/case-studies/sacramento-international-airport-terminal-b/



StormFilter



Solution development & 
testing

Lab-scale testing of potential media 
options
Field-scale testing



Lab-scale testing



Lab-sale testing



Field-scale 
testing



Overview of Field Scale Study



Field-scale testing – study 1 (2021)

No pre-treatment of flows

‘Bed volume’ defined by StormFilter (70L of media)

336,000 litres of water (4800 bed volumes) treated

Operated & monitored in May & August 2021

Grab samples every 200 bed volumes

24 sampling events collected & preserved 

24 samples analysed by University of NSW



Study 1 Results – Sum of PFAS
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Study 1 Results – Sum of PFOS & PFHxS
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Study 1 Results – PFOA

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

20

40

60

80

100

120

140

160

180

200

0 100 200 300 400 500 600

Su
m

 o
f P

FA
S 

re
m

ov
al

 (%
)

Su
m

 o
f P

FA
S 

cc
on

ce
nt

ra
tio

n 
(µ

g/
L)

Bed Volumes

Untreated/ MCS Influent

MCS Effluent/ RFCS Infuent

RFCS Effluent

% Reduction

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Su
m

 o
f P

FA
S 

re
m

ov
al

 (%
)

PF
O

A 
co

nc
en

tr
ai

on
 (µ

g/
L)

Bed Volumes

Influent

Effluent

Australian Drinking Water Guideline Recommended Maximum

% Reduction



Field-scale testing – study 2 (2022)

Pre-treatment of flows (by Jellyfish®)

‘Bed volume’ defined by StormFilter (70L of media)

41790 litres of water (597 bed volumes) treated

Operated & monitored in November & December 2022  

Auto-samplers sampled every 25 minutes

59 sampling events collected & preserved 

17 events analysed by ALS



The Jellyfish®
(for pre-treatment)



What is Jellyfish ?

Membrane cartridge filtration

Up-flow hydraulics

Self cleaning functionality

Flexible configurations

Accessible & replaceable cartridges



Commercial, industrial & residential areas
Special projects (e.g. highways, airports)
Popular for sites with low driving head

Application



Jellyfish – Configuration

Precast concrete pits & tanks

Custom chambers

On-line or off-line



2 x ‘real world’, published studies
3 x peer review reports
Council approved performance values

Jellyfish – Performance



Over 3300 installed in Australia since 2017

Jellyfish – Case studies 



Jellyfish



Study 2 Results – Sum of PFAS
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Study 2 Results – Sum of PFOS & PFHxS
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Study 2 Results – PFOA
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Study 1 Results Summary (for ‘peak performance period’, 4000 bed volumes)

PFASs Mean concentration 
in influent (µg/L) 

Mean concentration 
in effluent (µg/L) 

Total load removal 
(µg) % removal of PFAS 

Sum of PFAS 1.43 0.20 343 283 87% 

Sum of PFHxS and PFOS 1.03 0.13 250 463 87% 

Sum of PFOA 0.03 0.01 39 992 76% 

Sum of Long Chained 
PFSAs and PFCAs 1.11 0.15 269 266 87% 

Sum of Short Chained 
PFSAs and PFCAs 0.26 0.05 59 027 82% 

  



Study 2 Results Summary (for ‘peak performance period’, 467 bed volumes)

PFASs 
Mean concentration 
in untreated water 

(µg/L) 

Mean concentration 
in RCFS effluent 

(µg/L) 

Total load removal 
(µg) % removal of PFAS 

Sum of PFAS 66.64 5.18 2 010 375 93% 

Sum of PFHxS and PFOS 48.53 3.35 1 477 938 94% 

Sum of PFOA 1.14 0.11 33 857 91% 

Sum of Long Chained 
PFSAs and PFCAs 51.46 3.57 1 566 485 94% 

Sum of Short Chained 
PFSAs and PFCAs 14.77 2.26 409 352 83% 

  



Further info



Field-scale testing – study 3 (2025)

Pre-treatment of flows (by Jellyfish®)

‘Bed volume’ defined by StormFilter (70L of media)

3000 litres of water (42 bed volumes) treated

Operated & monitored in July 2025

Manually sampled

28 sampling events collected & preserved 

14 events analysed by ALS



Study 3 Results – Sum of PFAS
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Study 3 Results – Sum of PFOS & PFHxS
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Study 3 Results – PFOS

Lowest effluent concentration = 0.0009 μg/L
• Above the NEMP (2023) “Ecological water quality guideline” value for “99% species 

protection – high conservation value systems” for PFOS of 0.00023 μg/L. 
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Study 3 Results – PFOA
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All 3 field studies show high PFAS removal rates

PFAS removal rates generally lower at lower 
influent concentrations

Lowest effluent concentration observed for 
PFOS, Sum of PFHxS and Sum of PFAS observed 
was 0.0009 μg/L
• Above the NEMP (2023) “Ecological water quality guideline” 

value for “99% species protection – high conservation value 
systems” for PFOS of 0.00023 μg/L. 

Summary of field study findings

Report available at: 
www.oceanprotect.com.au/radflow-pfas-filter



Field-scale testing – study 4 (2026)



Likely 
applications



Likely applications

Treatment of PFAS-contaminated 
surface waters
• Military bases
• Airports
• Fire-training facilities



Considerations



Key considerations

Incoming flow characteristics
• PFAS concentrations/ loads & types
• Solids concentrations/ loads
• pH, fluoride, organic carbon, nitrogen
• Flow rates, volumes

Site hydraulics 
Water quality objectives
Operation & maintenance



Cartridge dimensions



Key advantages



Key advantages

Turn-key solution

Passive

Underground

Multiple ‘pass’ possible

Remote monitoring

Independently authored O&M 
guidance & SWMS’s

Easy integration

Lower costs



Example 
configuration



432 PFAS Filter 
cartridges
• 3 “streams”
• 2 “banks” per ”stream”
• 72 cartridges/ bank





Example – Brisbane, QLD



Further info: www.oceanprotect.com.au/radflow-pfas-filter



THANK YOU 
www.oceanprotect.com.au

1300 354 722
Brad Dalrymple

bradd@oceanprotect.com.au

Blake Allingham
blakea@oceanprotect.com.au

Michael Wicks
michaelw@oceanprotect.com.au
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