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Executive Summary 

Over recent decades, the implementation of stormwater control measures (SCMs) to achieve a more ‘water 

sensitive’ urban environment and reduce the hydrologic and water quality impacts of urban development has 

increased across Australia (and overseas). The Jellyfish® is a SCM that utilises membrane filtration cartridges 

with high filtration surface area and flow capacity, typically integrated below ground (within an underground 

chamber). 

This report provides a review of the performance of Jellyfish®, and of its suitability for application within 

Australia. This review has shown that Jellyfish® is an appropriate stormwater treatment asset type for 

application in Australian urban environments. This finding considers a range of factors, including the following: 

• Government approvals: Jellyfish® has been accepted by many of the most stringent stormwater quality 

regulators within Australia and overseas, including Brisbane City Council, Gold Coast City Council, Moreton 

Bay Regional Council, Logan City Council, Sunshine Coast Regional Council, and Blacktown City Council 

– and has been verified by Stormwater Australia as being compliant with their Stormwater Quality 

Improvement Device Evaluation Protocol (SQIDEP).   

• Case studies: Since 2017, approximately 1600 Jellyfish® technologies have been installed within Australia 

by Ocean Protect. Prior to this, the licence for Jellyfish® distribution was held by Holcim Australia. 

• Performance monitoring:  Stormwater treatment performance monitoring has been undertaken for two 

(2) sites with Jellyfish® technologies (including one site in Australia, at West Ipswich, Queensland) 

operating in ‘real world’ conditions, both showing significant reductions in pollutant concentrations.   

• Peer review: The performance monitoring undertaken of the Jellyfish® at West Ipswich was verified by 

Stormwater Australia as being compliant with SQIDEP. Alluvium’s Tony Weber similarly undertook an 

assessment of this monitoring against the City of Gold Coast's Development Application Requirements and 

Performance Protocol for Proprietary Devices" (issued August 2015) and determined that this monitoring 

complies with these requirements.  

• Applicability to local conditions: For applications across Australia, the Jellyfish® is expected to achieve 

similar pollutant load removal rates to those observed at the aforementioned monitoring sites. This is for a 

combination of reasons, including: 

○ Jellyfish® uses physical (filtration) treatment processes – and these are highly unlikely to be significantly 

impacted by differences in climate conditions (e.g. temperatures, rainfall frequencies/ amounts) between 

sites the monitoring sites and other sites within Australia.  

○ Jellyfish® operates with minimum contact time across a membrane filter. Thus, variations in 

performance will predominantly be subject to sediment particle size, influent concentrations and 

speciation (nutrient solubility) rather than locality.   

It is recommended that a generic treatment node (in eWater’s MUSIC software) be applied in modelling the 

performance of Jellyfish®. Within Queensland and NSW, Stormwater treatment performance should be 

consistent with the values given in Table 3-1 where available. For areas external to Queensland and NSW, it 

is generally recommended to apply observed pollutant concentration reductions consistent with that approved 

by Stormwater Australia (given in Table 3-1).   
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1 Introduction 

1.1 Background 

It is commonly understood that unmitigated urban stormwater is a key contributor to reduced water 

quality and waterway health in Australia and internationally. Traditional urban development and 

associated stormwater drainage practices of conveying stormwater runoff to waterways as efficiently 

as possible (providing minimal opportunities for treatment and reuse) have been recognised as being 

unsustainable and inappropriate due to changed catchment hydrology (e.g. increased frequency and 

volume of stormwater flows) and increased stormwater pollutant loads to waterways and associated 

ecological impacts.  

Water Sensitive Urban Design (WSUD) is an internationally recognised concept that offers an 

alternative to traditional development practices, providing a holistic approach to the design of urban 

development that aims to minimise the negative impacts on the natural water cycle and protect the 

health of waterways (South East Queensland Healthy Waterways Partnership 2006). Over recent 

decades, the implementation of stormwater control measures (SCMs) to achieve a more ‘water 

sensitive’ urban environment and reduce the hydrologic and water quality impacts of urban 

development has increased across Australia (and overseas). 

1.2 Jellyfish® Overview 

The Jellyfish® is a SCM that utilises membrane filtration cartridges with high filtration surface area 

and flow capacity, typically integrated below ground (within an underground chamber). The Jellyfish® 

is designed to remove a range of pollutants, including floatables, trash, oil, debris, TSS, fine silt-sized 

particles, and particulate-bound pollutants (e.g. nutrients, metals and hydrocabons).   

Figure 1-1 illustrates the components of a Jellyfish®, and Figure 1-2 illustrates the components of 

the Jellyfish® tentacle. Example photos of Jellyfish® are provided in Figure 1-3. Further information 

in relation to the design and management of Jellyfish® technologies is provided in Appendix A and 

Appendix B respectively. 
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Figure 1-1 Jellyfish® components 

 

 

 

Figure 1-2 Jellyfish® tentacle components 
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Figure 1-3 Example photos of Jellyfish® 

The key function of Jellyfish® is to remove pollutants from stormwater.  During a storm, the upstream 

bypass structure directs low flows to the Jellyfish®. The system builds driving head, traps floating 

pollutants behind the Maintenance Access Wall (MAW) and drives flow below the cartridge deck 

where a separation skirt around the cartridges isolates oil, litter and debris outside the filtration zone. 

As a result of the upstream driving head, water is conveyed up from the treatment chamber through 

membrane tentacles and into the backwash pool. Once the water has filled the backwash pool, water 

overflows the weir and exits via the outlet pipe. 

Once the rain event subsides, flow reverses such that the water in the backwash pool flows back into 

the lower chamber. This passive backwash extends cartridge life and prepares the system for the 

next rainfall event. The drain down cartridge(s) located outside the backwash pool enables water 

levels to balance. 

Physical filtration is the key treatment process applied by the Jellyfish® technology for the removal 

of all pollutants, including sediment and sediment-bound pollutant (e.g. phosphorus, nitrogen, heavy 

metals, pathogens and organic micropollutants).  

 

 

Source:  Ocean Protect (2020) 
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1.3 Report objectives 

The objectives of this report are to provide the following: 

• A review of the application of the Jellyfish® technology within Australia 

• A review of the methods for modelling the treatment performance of Jellyfish® technologies (and, 

if appropriate, identify a recommended method).  
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2 Review of Suitability of Jellyfish® in Australia 

2.1 Preamble 

This section provides a review of the suitability of Jellyfish® for Australian conditions, based on the 

following aspects: 

• Government approvals 

• Case studies 

• Treatment performance monitoring 

• Peer review 

• Applicability to local conditions. 

2.2 Government approvals 

Jellyfish has been accepted by some of the most stringent stormwater quality regulators accepted 

by many of the most stringent stormwater quality regulators within Australia and overseas, including: 

• Stormwater Australia 

• Brisbane City Council 

• Gold Cast City Council 

• Logan City Council 

• Moreton Bay Regional Council 

• Sunshine Coat Regional Council 

• Wollondilly Shire Council 

• Campbelltown City Council 

• Blacktown City Council 

• Washington State Department of Ecology (TAPE) GULD – Basic, Phosphorus 

• New Jersey Corporation of Advanced Technology (NJCAT) 

○ Field Performance per TARP Tier II Protocol 

• Canada ISO 14034 Environmental Management – Environmental Technology Verification (ETV) 

2.3 Case studies 

Since 2017, approximately 1600 Jellyfish® technologies have been installed within Australia by 

Ocean Protect. Prior to this, the licence for Jellyfish® distribution was held by Holcim Australia.   
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2.4 Treatment performance monitoring 

Table 2-1 provides a summary of two recent examples of Jellyfish® operating in ‘real world’ 

conditions where treatment performance monitoring has been undertaken.    
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Table 2-1 Summary of recent treatment performance case studies of Jellyfish®  

Location Site details Methodology summary Performance 
summary 

Further 
information* 

Gainesvile, 
Florida 

• Jellyfish® device 

• Catchment area 
486 to 909m2 
(depending on 
wind) (car park, 
100% 
impervious) 

• Mean rainfall 
1280 mm per 
year 

• Monitored by 
University of Florida 
Engineering School 
of Sustainable 
Infrastructure and 
Environment 

• 13-month monitoring 
period (May 2010 
and June 2011) 

• 25 sampling events 

• Influent & effluent 
analysed for solids 
and nutrients 

• 89, 59 and 
51% TSS, 
TP and TN 
median 
concentration 
reduction 
respectively 

• Imbrium 
Stems 
Corporation 
(2012) 

West Ipswich, 
Queensland, 
Australia 

• Jellyfish® device 

• Commercial 
facility 

• 1678m2 
catchment 
(approx. 550m2 
of roof area and 
1128m2 of 
impervious 
driveways and 
parking lots) 

• Mean rainfall 
964 mm per 
year 

• Monitored by 
Queensland 
University of 
Technology 

• 15-month monitoring 
period (June 2014 to 
September 2015) 

• 17 sampling events 

• Influent & effluent 
analysed for solids 
and nutrients 

• 89, 55 and 
50% TSS, 
TP and TN 
median 
concentration 
reduction 
respectively  

• Goonetilleke 
et al (2017), 
provided in 
Appendix C 

• Kelly et al 
(2018), 
provided in 
Appendix C. 

 

2.5 Peer review 

The performance monitoring undertaken of the Jellyfish® at West Ipswich (summarised in Table 2-1), 

has been verified by Stormwater Australia as being compliant with Stormwater Australia’s SQIDEP.  

Copies of the Stormwater Australia verification certificate and report are provided in Appendices D 

and E respectively.  

Alluvium’s Tony Weber was commissioned by Ocean Protect to undertake a peer review of the 

monitoring undertaken of the Jellyfish® at West Ipswich, with the data assessed against City of Gold 

Coast's Development Application Requirements and Performance Protocol for Proprietary Devices" 

(issued August 2015).  

This peer review report is provided in Appendix D, and states that  

“it would appear that the testing of the Jellyfish stormwater treatment device generally 

complies with the requirements of the CoGC protocol and provides indicative performance of 

the device treatment capabilities for flows passing through the device. Given the high level of 

consistency between the results of the Florida and Ipswich studies, the final median 
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concentration reduction efficiencies obtained in the Ipswich study are likely to be a very good 

indication of the performance of the device in reducing relevant pollutant concentrations”.  

2.6 Applicability to local conditions  

As described in 1.2, Jellyfish® uses physical (filtration) treatment processes – and these are highly 

unlikely to be significantly impacted by differences in climate conditions (e.g. temperatures, rainfall 

frequencies/ amounts) between the monitoring sites described in Section 2.4 and specific locations 

within Australia.  

Regardless of rainfall intensity and duration, the Jellyfish® operates with minimum contact time 

across a membrane filtration surface. Thus, variations in performance will predominantly be subject 

to sediment particle size, influent concentrations and speciation (nutrient solubility) rather than 

locality. For example, as described by Neumann et al (CSIRO 2010). it is easier to achieve higher 

pollutant load removal rates when runoff has higher pollutant concentrations.   

Solubility of nutrients is also critically important to the total nutrient pollutant removal performance. 

The removal of soluble pollutants such as ammonium or ortho-phosphate tend to be more difficult to 

remove than solids as the removal pathways/mechanisms are not only dictated by media contact 

time, sediment particle size, sediment density and concentration, but also competing pollutants ie, 

selective removal of soluble pollutants such as ammonium vs metals (Pb, Cu & Zn etc) typically 

found in urban runoff. Sites with low Dissolved Inorganic Nitrogen (DIN, sum of Ammonium, Nitrite 

and Nitrate) tend yield lower Nitrogen removals than sites with higher proportions of Total Kjeldahl 

Nitrogen (TKN) which is predominantly solid. 

2.7 Conclusion 

Based on the information presented in the above sections, Jellyfish® is considered to be an 

appropriate stormwater treatment asset type for application in urban environments within Australia.   
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3 Modelling Jellyfish® treatment performance 

3.1 Preamble 

This section describes and assesses potential methods for modelling the treatment performance of 

Jellyfish® technologies, and identifies the most appropriate method. 

3.2 Modelling software 

The Model for Urban Stormwater Improvement Conceptualisation (MUSIC) is a software tool that 

simulates the behaviour of stormwater in urban catchments. MUSIC is the preferred tool for 

demonstrating the performance of stormwater quality treatment systems (Water By Design 2010, 

BMT WBM 2015).  

Within MUSIC, the user is required to specify source nodes, which represent the stormwater flow 

and pollutant generating areas of the site being modelled. Treatment nodes can also be included to 

simulate (and assess) the operation of any stormwater treatment devices (e.g. biofiltration) within the 

site being modelled. 

3.3 Treatment node options 

As outlined in the previous section, MUSIC models the performance of stormwater treatment devices 

using ‘treatment nodes’. A range of treatment nodes are available within MUSIC.  It is recommended 

that the Jellyfish® technology be modelled using the ‘generic’ treatment node within MUSIC.   

The pollutant removal provided by the Jellyfish® is modelled within MUSIC by adjusting the pollutant 

removal ‘transfer functions’ within the generic treatment node for gross pollutants (GPs), total 

suspended solids (TSS), total phosphorus (TP), and total nitrogen (TN). The high flow bypass rate 

should equal the maximum treatment flow capacity of the given Jellyfish® technologies.  

The pollutant removal transfer function values vary across jurisdictions within Australia. Table 3-1 

summarises the stormwater treatment performance for Jellyfish® typically applied.    
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Table 3-1 Applied stormwater treatment performances for Jellyfish® in Queensland and 
NSW  

Reviewing authority % Reduction Comments 

GPs TSS TP TN 

Stormwater Australia 100% 92.6% 57% 46.8%  

Blacktown City Council 75% 89% 54% 45%  

Brisbane City Council 99% 90% 65% 54%  

Gold Coast City Council 100% 86.7% 52.2% 45.8%  

Logan City Council 99% 87% 55% 43%  

All other Councils in 
Queensland  

99% 93% 57% 50% *: Jellyfish currently not 
approved in Noosa Shire 
Council. 

3.4 Recommendation 

It is recommended that the treatment performance of Jellyfish® be modelled using a generic 

treatment node (as described above). Stormwater treatment performance should be consistent with 

the values given in Table 3-1 where available. For areas external to Queensland and NSW, it is 

generally recommended to apply observed pollutant concentration reductions consistent with that 

approved by Stormwater Australia (given in Table 3-1).   



A review of the application of Jellyfish® in Australia 11 

Conclusion  
 
 
 
 

   
 

 

 
 
 

4 Conclusion 

This report has provided a review of the performance of Jellyfish®, and of their suitability for 

application within Australia. This review has included the following: 

• Overview of case studies of Jellyfish® and associated Government approvals 

• Review of treatment performance monitoring for Jellyfish® operating in ‘real world’ conditions 

This review has shown that Jellyfish® is an appropriate stormwater treatment asset type for 

application in Australian urban environments.   

It is recommended that a generic treatment node (in eWater’s MUSIC software) be applied in 

modelling the performance of Jellyfish®. Within Queensland and NSW, Stormwater treatment 

performance should be consistent with the values given in Table 3-1 where available. For areas 

external to Queensland and NSW, it is generally recommended to apply observed pollutant 

concentration reductions consistent with that approved by Stormwater Australia (given in Table 3-1). 
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 Jellyfish® Technical Design Guide 

This appendix provides a technical design guide for Jellyfish®, produced by Ocean Protect.  
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 Jellyfish® Operation & Maintenance Manual 

This appendix provides an operation and maintenance manual for Jellyfish®, produced by Ocean 

Protect.  
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 Technical Papers Describing Stormwater 
Treatment Performance Monitoring of Jellyfish® 

Table 2-1 provides a summary of a Jellyfish® operating in ‘real world’ conditions at West Ipswich 

where treatment performance monitoring has been undertaken. This appendix provides two technical 

papers describing the stormwater treatment performance monitoring undertaken at this site. 

  































































http://www.humes.com.au/precast-solutions/stormwater/stormwater-treatment/tertiary.html
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 Stormwater Australia verification report  

  



























































A review of the application of Jellyfish® in Australia F-1 

Peer review of Jellyfish® monitoring by Tony Weber  
 

   
 

 

 
 
 

 Peer review of Jellyfish® monitoring by Tony 
Weber 

As outlined in Section 2.5, Alluvium’s Tony Weber was commissioned by Ocean Protect to undertake 

a peer review of the monitoring undertaken of the Jellyfish® at West Ipswich.  This appendix provides 

Mr Weber’s peer review report.   
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ABN: 76 151 119 792 
PO Box 423 

Fortitude Valley 4006 
QLD 

www.alluvium.com.au  

14 February 2020 

 

Michael Wicks 

Technical Director 

Stormwater 360 

PO Box 444  

Alexandria NSW 2015 

 

Dear Michael 

Review of performance of Jellyfish performance for installation at 292 Brisbane St, West Ipswich 
 
Background 
Thank you for the opportunity to review the performance of a Jellyfish stormwater treatment device based on 
monitoring of such a unit installed at 292 Brisbane St, West Ipswich.  We have conducted the review based on 
a QUT report entitled "HUMES AUSTRALIA - EVALUATION OF TREATMENT PERFORMANCE OF THE JELLYFISH® 
FILTER INSTALLATION AT IPSWICH - FINAL REPORT ON THE FIELD MONITORING PROGRAM", dated 17th 
February 2017.  This report was based on data collected between 28 June 2014 and 26 September 2015.  The 
data was also provided for review and both the report and the data were assessed against the City of Gold 
Coast's "Development Application Requirements and Performance Protocol for Proprietary Devices" issued 
August 2015. 
 
Review findings 
In assessing the report, a number of issues were identified.  Overall, the report provides information on the 
establishment of the monitoring program, data collection activities and an assessment of the results.  From 
this, we note the following: 

1. The report only focuses on the removal of pollutants in terms of concentrations.  While there is 
mention of flow recording and some measured flows are reported, no assessment of load reduction is 
indicated. 

2. It would appear that only the inflow and outflow that passed through the device were monitored, 
there was no assessment of bypass flows.  The results should therefore be considered only that which 
could be attributed to flow treated by the device, not it's overall performance for all flows that may 
flow to the device (i.e. inflows + bypass flows).  While this is not necessarily a deficiency, claims 
regarding the performance of the device, or any use of the results in MUSIC modelling, should only be 
attributed to the treated flow passing through the device.   

3. It was unclear from the report exactly what the nature of the land use was that was evaluated.  While 
the text refers to commercial, the aerial imagery is more consistent with a bulky goods retailer or 
industrial unit.  Even so, the land use surface types appear to be roof areas and carpark only, no 
pervious areas were observed.  There also appears to be an inconsistency between the aerial imagery 
and the plan in the report, and there is no definition of the catchment boundary. 

4. Sampling was undertaken by autosamplers triggered on rainfall, however the sampling interval was 
based on rainfall intensity rather than flow.  It would appear that discrete samples were collected that 
were then subsampled to form a composite.  Given that there was no information regarding flow 
within the report, it is uncertain how the sample intervals would relate to enabling a flow-based 
composite to be obtained, though there is likely to be some consistency between rainfall intensity 
and flow rate and the flow rate was provided in data provided for review. 

http://www.alluvium.com.au/
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5. Flow rates through the unit for 17 events monitored were between 0.3 – 222.9 L/s but it is not stated 
whether these were inflows into the unit or total flows (inflow + bypass).  The treated flow rate of the 
unit provided in the data was 12.5L/s and this was exceeded on 3 of the 11 qualifying events. 

6. Treatment performance was assessed for a range of parameters including TSS, TN, TKN, NOx, TP, PSD, 
TPH, Al, Fe, Mg, Cd, Cr, Cu, Ni, Pb and Zn. 

7. The results showed that the device was capable of reducing concentrations of pollutants for all 
parameters, but showed the best performance for TSS, TN and TP plus heavy metals (Cd, Cr, Cu, Ni, 
Pb, Zn).  The performance for TPHs was mixed, though most samples demonstrated some reduction 
across the detected TPH fractions. 

8. The comparison of median concentration removal efficiency between the field study and a previous 
study in Florida, USA, showed very good agreement with the local stud, but it is noted that this was 
for a different configuration of unit and possibly different inflow concentrations. 

 
Compliance against CoGC protocol 
The samples for this assessment were collected in a period prior to and immediately following the publication 
of the CoGC protocol.  As such, we have considered the report and data in terms of its compliance with the 
protocol but also have made allowance that the data could be considered collected prior to the protocol 
simply because the program was established and running prior to the protocol being available. 
 
The results provided within the report and in a separate Excel spreadsheet were compared against the 
requirements of the August 2015 CoGC protocol.  The compliance with this protocol is outlined in the following 
table.  In addition, a compilation of treatment efficiencies based on the events that complied with the CoGC 
protocol is presented in Attachment A. 
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Table 1. Compliance against CoGC Proprietary Devices Protocol 

Requirements Criteria Compliance Notes 

Location Minimum of one Australian field test site y Ipswich, Queensland, Australia 

Type of event Rainfall events y 17 rainfall events monitored 

Minimum number of events 10 events with at least 7 events from a single location y 11 qualifying rainfall events from location 

Minimum rainfall depth 5mm y only events >5mm were assessed 

Minimum inter-event time 72 hours for a minimum 5 events y only events for >72 hours inter-event time 
assessed 

Device size Full scale y full sized installation 

Runoff characteristics Target flow and pollutant profile of influent and 
effluent 

y provided 

Runoff volume or peak flow At least 3 events should exceed 75% of the treatment 
flow rate 

y 3 events exceeded flow rate by >100% 

Sampling Procedures and Techniques 
   

Automated sampling Composite samples on a flow weight basis partial automated sampling but on rainfall 
intensity rather than flow weighted 

Minimum number of aliquots 6 per event spread over the hydrograph y only complying events assessed 

Hydrograph coverage Indicative 50% y complete event hydrographs sampled 

Manual sampling Only for constituents that transform rapidly n/a 
 

Sampling location Inflow, outflow and overflow/bypass partial inflow and outflow sampled, no bypass 
assessment conducted 

Maintenance A typical/standard maintenance program must be in 
operation 

unknown no information provided 

Chemical and physical analytes PSD, TSS, TP, FRP, PP, TN, DIN, NOx, NH3 partial all analytes except FRP, PP and NH3, other 
analytes also collected 

Flow measurement location Inlet, outlet and bypass partial bypass did not appear to be measured 
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Attachment B – Service life information 
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