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1. Introduction 
 
Northrop Consulting Engineers Pty Ltd (Northrop) have been engaged by Self Storage Investments 
Pty Ltd to prepare and undertake civil engineering design and documentation in support of a 
Development Application (DA) submission to Bayside Council for the proposed self-storage 
warehouse development on Lots 24 and 25 DP 515070, otherwise known as 1-3 Ricketty Street, 
Mascot. 

This report covers the proposed earthworks and stormwater drainage strategy including: 

- Erosion and sediment control; 
- Bulk earthworks; 
- Stormwater quantity and quality management; 
- Water Sensitive Urban Design; and 
- Flood risk management. 

2. Related Reports and Documents 
 
This report is to be read in conjunction with the following reports and documents: 

a. Development Application Documentation prepared by Northrop (refer Appendix A): 
- DA01-C01.01 Cover Sheet, Drawing Schedule and Locality Plan 
- DA01-C02.01 Sediment and Soil Erosion Control Plan 
- DA01-C02.11 Sediment and Soil Erosion Control Details 
- DA01-C03.01 Cut & Fill Plan 
- DA01-C03.01 Cut & Fill Sections 
- DA01-C04.01 Concept Siteworks and Stormwater Management Plan  
- DA01-C05.01 Details – Sheet 1 
- DA01-C05.02 Details – Sheet 2 
- DA01-C06.01 Catchment Plan 

 
b. NSW Department of Housing Manual – Managing Urban Stormwater Soil & Construction 2004  
c. Botany Bay Development Control Plan 2013; 
d. Stormwater Management Technical Guidelines – December 2013; 
e. Sydney Water Technical requirements and guidelines; 
f. Local Flood Impact Study prepared by Northrop Engineers; and 
g. Alexandra Canal Model Conversion prepared by BMT WBM Pty Ltd. 
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3. The Development Site 

3.1. Existing Site Description 
 
The subject site is situated on the southern side of Alexandra Canal and on the eastern side of 
Ricketty Street. The subject site is within Bayside Council Local Government Area (LGA) and is 
presented in Figure 1 below.  

The site occupies approximately 0.90 hectares in total and is situated: 

- East of Ricketty Street; 

- South and directly adjacent Alexandra Canal; and  

- Adjacent to an existing industrial site to the west. 

The site currently comprises two (2) existing warehouses, car and truck parking areas, as well as 

landscaping. Refer Figure 2 for an overview of the site. 

Figure 1 - Site Location 

Subject Site 

Ricketty Street 
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Figure 2 - Site Plan (NEARMAP, 2017) 

3.2 Proposed Development 
 
The proposed development will involve the construction of two (2) new self-storage buildings, 
carparking and landscape areas. The site is traversed by the Alexandria and Mascot LGA boundary 
alignment as shown in Figure 2 above. The civil stormwater design has been designed and 
documented to exist within the Mascot LGA boundary. 

Refer to the architectural drawings prepared by MCHP Architects and Northrop’s civil drawing 
package for a more detailed site layout and description. 

The site generally falls to the north-west corner with the majority of surface runoff (catchment area of 
approximately 0.9ha) to be directed to the northern boundary. Stormwater runoff will be collected by 
a below ground pit and pipe stormwater drainage network as well as below ground culverts prior to 
discharging to Alexandra Canal.  

Roof catchment areas of the proposed warehouse buildings will be directed to two (2) rainwater reuse 
tanks and any overflow from the rainwater tank will be discharged to Alexandra Canal. The rainwater 
tank will pre-treat captured runoff. Other pre-treatment strategies include use of proprietary filter 
cartridges and coarse sediment traps at each surface inlet pit.  

On-site stormwater detention has not been provided for the site and is in accordance with Council’s 
requirements.  Stormwater quantity control is to be provided by below ground box culverts as well as 
additional flood storage.  

Existing Warehouse 
Buildings 

Alexandra Canal 

Existing Truck Parking 

Existing Car Parking 

Ricketty Street 

Existing LGA Boundary between 
Alexandria and Mascot 
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Refer to the civil design drawings in Appendix A for a more detailed analysis of the drainage network. 

4. Erosion and Sediment Control 
 
The objectives of the erosion and sediment control for the development site is to ensure:  

• Adequate erosion and sediment control measures are applied prior to the commencement of 
construction and are maintained throughout construction; and  

• Construction site runoff is appropriately treated in accordance with the requirements of 
Bayside Council and in accordance with Botany Bay Development Control Plan 2013. 

As part of the works, the erosion and sedimentation control will be constructed in accordance with 
Council requirements and the NSW Department of Housing Manual, “Managing Urban Stormwater 
Soil & Construction” 2004 prior to any earthworks commencing on site. The Concept Sediment and 
erosion control measures are documented in Northrop’s Development Application drawing DAC02.01. 

All sediment and erosion control measures are to ensure no negative impact will be imposed on 
Alexandra Canal or any nearby natural watercourse, as well as the existing drainage network. 

The stormwater drainage network has been designed to ensure that runoff from the development is 
velocity controlled through two (2) x 375 diameter outlets (low flow) prior to discharging to Alexandra 
Canal. This is to mitigate any issues associated with sediment displacement or erosion of the 
foreshore embankment. 

4.1. Sediment Basin  
 
A sediment basin has been designed to capture site runoff during construction and has been located 
towards the North West corner of the site, at the lowest point.  

Calculations to determine concept design basin sizes have been based on information regarding soil 
types and through the use of the Soils and Construction Volume 1 Manual.  

To ensure the sediment basin is working effectively it is to be maintained throughout the construction 
works. Maintenance includes water to be removed by pumping to reach the minimum storage volume 
at the lower level of the settling zone. The settling zone will be identified by pegs to clearly show the 
level at which design storage capacity is available.  

Concept sediment basin sizing is reflected in Table 1.  

Table 1 - Concept Sediment Basin Volumes 

Basin Catchment Area (Ha) Volume Required 
(m3) 

Volume Provided 
(m3) 

Sediment Basin 0.90 182.5 200 

4.2. Construction Measures 
 
Prior to any earthworks commencing, construction erosion and sediment control measures will have 
to be implemented in accordance with the approved drawings.  The measures shown on the drawings 
describe the minimum treatment requirements. The contractor will be required to modify the erosion 
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and sedimentation control measures to suit the construction program, sequencing and techniques. 
Construction measures include:  

• A site security fence around the site and site office areas; 
• Sediment fencing downstream and surrounding disturbed areas, including any topsoil 

stockpiles;  
• Installation for silt arrestors to collect site runoff and retain suspended particles;  
• Dust control measures which includes covering stockpiles, maintaining site fences and 

watering exposed areas;  
• Placement of mesh and gravel filters around and along proposed catch drains and around 

stormwater inlets pits; and  
• The construction of a temporary sediment basin as noted above in Section 4.1 

5. Bulk Earthworks 
 
The proposed works will generally consist of earthworks cut and fill operations to establish design 
levels to provide the proposed platforms for the self-storage buildings. The existing site is relatively 
flat throughout, with a slight fall in the North West direction. Preliminary earthworks calculations 
indicate that the site will require importation of material to achieve the required design levels. This is 
represented on Northrop’s Cut & Fill Drawing DAC03.01. Preliminary bulk earthworks quantities are 
summarised in Table 2. 

Table 2 - Concept Earthworks Volumes 

Earthworks Volume (m3) 
Cut 0.440 
Fill 5233 
Balance 5232 (Import) 

 

Any stockpiled material, including topsoil, shall be located as far away as possible from Alexandra 
Canal and any associated natural watercourses. Sediment Fences shall be installed on the 
downstream side of stockpiles and the embankment formation, and all stockpiles and embankment 
formations shall be stabilised by hydro seeding or hydro mulching on formation.  

The bulk earthworks cut/fill volumes provided are conceptual only and are subject to change pending 
final coordination and detailed design. It should be noted the above mentioned cut/fill operations have 
been calculated based on the following assumptions.  

• No allowance for earthworks bulking factors; 
• No allowance for spoil generated from utility service and stormwater drainage trenching; and 
• No allowance for spoil generated from water quality media. 

5.1. Construction Sequence 
 
The proposed development will be in two (2) stages. The first stage will be the construction of the 
western self-storage warehouse, whilst stage 2 being the eastern self-storage warehouse.  

The sequence of work for the bulk earthworks will generally include: 
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• Provision of site erosion and sediment control measures typically outlined above in Section 4; 
• Inspection of exposed underlying material to ensure conformity with design assumptions and 

requirements; and 
• Placement of fill in layers not greater thank 200mm in thickness and compacted to not less 

than 98% Standard Maximum Dry Density (SMDD) in accordance with the geotechnical report.  

6. Stormwater Management Objectives and Controls 

6.1 Development Control Plan Objectives  
 
The stormwater strategy for the site has been developed in accordance with Botany Bay Development 
Control Plan 2013.  

 The DCP states the following objectives: 

(a) To outline the technical requirements in relation to the design of stormwater management 
systems within the City of Botany Bay Local Government Area (LGA);  

(b) To ensure an unified approach to the design of on-site stormwater management system;  
(c) To manage the quality and quantity (flow rate and volume) of the stormwater runoff generated 

from the site into Council’s drainage system;  
(d) To minimise the impact of flooding (mainstream and local) to the natural environment and built 

up areas;  
(e) To contribute to environmental sustainability by encouraging water conservation through the 

reuse of stormwater runoff from roof areas;  
(f) To implement and incorporate Water Sensitive Urban Design (WSUD) principles into the 

design of the stormwater drainage system; 
(g) To allow replenishment and recharge of groundwater; 
(h) To prevent negative impacts of stormwater on public health and safety; and 
(i) To protect existing public stormwater drainage assets. 

7. Stormwater Quantity Management 

7.1 Existing Catchment 
 
The existing catchment for the subject site is approximately 0.9ha in size and is directly adjacent the 
Alexandra Canal. The area generally drains from the East to West direction, with various low points 
located throughout the catchment. 

Figure 3 shows the existing catchment plan for the site.  
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Figure 3 - Existing Catchment 

7.2 Stormwater Quantity Management Strategy 
 
The stormwater quantity management strategy has been designed so that any hardstand runoff from 
the catchment will discharge via the following methods; 

1. Proposed box culverts by a means of “conveyance”, prior to discharging into Alexandra Canal.  
2. In-ground pit and pipe drainage network 

Stormwater runoff from the roof catchments has been designed to be captured by rainwater tanks for 
reuse opportunities within the site whilst any overflow is to be directed to Alexandra Canal.  

Additional flood storage has also been provided and is in the order of 500m2 in surface area. Refer to 
DAC04.01 for details 

Refer to Figure 4 for the Post-Developed Catchment. 
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Figure 4 - Post-Developed Catchment 

7.3 Hydrological Modelling 
 
The Hydrology of the proposed catchment has been assessed using XP-Storm software and 
TUFLOW finite difference computational engine. The existing slopes of the catchments were 
calculated based on site survey prepared by Rygate Surveyors as well as information from LiDAR 
software. Refer to Appendix B for the site survey. 

Analysis of the hydrological model has resulted in the implementation of below-ground box culverts 
acting as “conveyance” and flood storage. Multiple box culverts are required for the site, with sizes 
varying from 2.4m (w) x 1.5m (h) and 3.6m (w) x 0.6m (h). Refer to the engineering plans presented 
in Appendix A as well as the flood study report in Appendix D. 

Stormwater analysis of the internal pit and pipe drainage network (hydraulics) was assessed using 
DRAINS software. Preliminary pit and pipe sizes are indicated on the engineering plans presented in 
Appendix A. 

 

Roof Area No.1 to 
RWT: 1974m2 

Total Hardstand Area to Culverts 
/ Flood Storage: 3272m2 

Total Landscape 
Area = 95m2 

Roof Area No.2 to 
RWT: 2085m2 

Proposed In-Ground Box 
Culvert Profiles  

Approximate LGA 
Boundary  
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8. Stormwater Quality Management 

8.1. Adopted Water Quality Objectives 
 
The main objectives for stormwater quality are indicated in Sydney Water’s technical requirements 
and are presented in Table 3. 

 

Table 3 - Water Quality Targets 

Pollutant % Reduction Post-Development Average 
Annual Load Reduction (Targets) 

Gross Pollutants 90 
Total Suspended Solids (TSS) 85 
Total Phosphorous (TP) 65 
Total Nitrogen (TN) 45 

 

8.2. Stormwater Quality Management Scheme 
 
The stormwater treatment train has two stages of treatment; the first being pit inlet filter baskets 
(proprietary product) to capture gross pollutants and the coarser suspended solids. The secondary 
treatment is to be provided by multiple filter cartridge systems (proprietary product) that are designed 
to remove nutrients such as nitrogen and phosphorous.  

Refer to Appendix A for engineering plans relating to the water quality treatment network. 

8.3. Rainwater Tanks 
 

Two (2) rainwater tanks have been proposed to collect all roof water from the development which will 
pass through first flush systems prior to capture. The rainwater tanks will be located below ground 
and along the North West portion of the site. Each rainwater tank will incorporate a 100 year overflow 
to the external stormwater drainage network.  

The collected water will be used for toilet flushing and irrigation purposes. The tank will be equipped 
with the following: 

- Solid access lid and step irons; 

- High level overflow to external stormwater drainage network; 

- Duty and standby pump configured for alternative operation; 

- Backup fuel generator; 

- Mains water top-up; and 

- Associated float valves and control panels. 
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8.4. Rainfall Data 
 
For the analysis of the MUSIC modelling, historical rainfall records were obtained from the Bureau of 
Meteorology for Station No. 66062 at Observatory Hill, Sydney. The MUSIC analysis was undertaken 
using a 6 min time step for year 1962 to 1966 of historical data. 

The mean annual rainfall for the modelled data was 1215.7mm. 

The evapotranspiration values have been entered from the default data provided by the MUSIC 
software for the Sydney area. 

METHODOLOGY 
 
The water quality modelling software MUSIC v6 was used to analyse the performance of the treatment 
train. Figure 5 shows the MUSIC node and link diagram used to describe the proposed treatment 
train. The model has been built to assess the adequacy of the Stormwater treatment measure 
proposed and to ensure that the quality of stormwater meets the objectives prior to stormwater runoff 
leaving the site.  

 
Figure 5 - MUSIC Link and Node Diagram 

 
The following rainfall and runoff parameters shown in Table 4 have been utilised.  

 

Table 4 - Rainfall Runoff Parameters 

Parameter Recommended Values 
Rainfall Threshold (mm/day)  1.4 
Soil Storage Capacity (mm)  170 
Initial Storage (% of Capacity)  30 
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Field Capacity (mm) 70 
Infiltration Capacity Coefficient – a   210 
Infiltration Capacity Exponent – b  4.7 
Initial Depth (mm)  10 
Daily Recharge Rate (%)  50 
Daily Base flow Rate (%)  4 
Daily Deep Seepage Rate (%)  0 

 

8.5. Model Results 
The results of the analysis showed the treatment train will achieve the water quality targets set out in 
Council’s DCP. Table 5 displays the effectiveness of the treatment train for the primary and secondary 
treatment measures. 

The water quality model created using MUSIC software provides an indication of the pollutant removal 
rates expected when a treatment train of water quality measures is applied to the proposed layout of 
the development.   

 

Table 5 - MUSIC Model Results 

Pollutant Before 
Treatment 

After 
Treatment 

% Reduction % Objective Compliance 

Total Suspended 
Solids (kg/yr) 

1420 185 87 85 OK 

Total Phosphorus 
(kg/yr) 

2.95 1.02 65.5 65 OK 

Total Nitrogen 
(kg/yr) 

20 10.5 47.8 45 OK 

Gross Pollutants 
(kg/yr) 

210 0 100 90 OK 

 

A summary of the MUSIC model results are presented in Figure 6. 
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Figure 6 - MUSIC Results 

8.6 Proposed Stormwater Treatment Train 
In order to achieve the reduction targets the following treatment devices are required as part of the 
treatment train: 

 Stormwater360 690mm PSORB Stormfilter Cartridges 

A total of fourteen (14) cartridges are to be introduced to the design as a major filter device located 
within the WSUD tank at the end of the treatment train. The capture rates provided by the 
manufacturer, Stormwater360: 

o TSS  73.5% 

o TN  32% 

o TP  49% 

o Litter  95% 

 

 Stormwater360 Enviropod 200 Inserts 

Enviropod 200 inserts will be used as a pre-treatment for stormwater runoff to capture litter and coarse 
sediment surface flows on the site. Enviropod inserts are to be installed on all surface inlet pits across 
the site. The following capture rates have been adopted for the MUSIC model, based on information 
provided by Stormwater360: 

o TSS  54% 

o TN  21% 

o TP  30% 

o Litter  100% 

 

 30kL Rainwater Tank (2 x 15kL tanks) 
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A total of two (2) x 15kL rainwater tanks will be implemented to capture stormwater runoff generated 

from the roof of the warehouse. The collected rainwater will be used for irrigation of the landscaped 

areas across the site and for internal reuse within the development. 

Refer to Appendix C for information relating to the proposed WSUD products. 

9. Flooding 
 
The subject site has been identified to be located within the Alexandra Canal floodplain and is subject 
to significant local catchment flooding. The site is affected from both the local catchment to the east 
and from Alexandra Canal. Flooding assessment has been  

The local catchment extends to the east and covers an area of approximately 44 hectares. This 
catchment is highly urbanised with the majority of surface area being impervious with only small 
portions of pervious areas. 

Results from the flood modelling analysis indicate that for all events considered, flood elevation and 
velocity impacts due to the proposed development are generally contained within the site with the 
most significant increases and decreases caused by the change in location of structures within the 
site.  

The flood impact assessment concludes that the development is compliant with the local council 
development controls and adheres to the guidance set out in the NSW Floodplain Development 
Manual. Adjacent properties are not affected by changes in flood behaviour caused by the proposed 
development, and finished floor levels have been set above the flood planning level of 1% AEP flood 
level plus 500mm. 

For a detailed analysis of the flood risk refer to localised Flood Study conducted by Northrop 
Engineers as well as Figures from the report which are provided in Appendix D. 

10. Conclusion 
 
Based on preliminary investigations, analyses and designs, it is anticipated that the Botany Bay 
Council stormwater quantity and quality measures will be met by the management measures 
proposed as part of the new industrial development at 1-3 Ricketty Street, Mascot.  

The Water Management Plan herein, proposes a series of individual elements arranged in a treatment 
train consisting of on-site treatment. Suggested treatment measures for the development include:  

 Stormwater pit filter inserts; 
 Proprietary filter cartridge systems downstream; and 
 Two (2) rainwater reuse tanks - 30,000L in total.  

The civil engineering and stormwater assessment report has been prepared to conform to the 
requirements of the Council’s Development Control Plan (DCP) 2013. 

In addition, Northrop has prepared a Flood Study Assessment for the proposed site and is referenced 
in the Appendix D of this report. 
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Appendix A – Civil Engineering Plans 
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Appendix B – Site Survey Plan 
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Appendix C – Stormwater 360 Product Information 
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Stormwater Filtration
The right stormwater solution for every site

The Stormwater360 UrbanGreen Staircase simplifies 
the process of integrating a water sensitive urban design 
(WSUD) that achieves your runoff goals. Its aims are to 
manage stormwater runoff close to the source and to 
replicate the site’s pre-development hydrology, as much 
as possible. 

The first step in the design process is to select the runoff 
management practices that best suit your site, such 
as infiltration and harvesting. Particular attention also 
needs to be given to pre-treatment needs. If the entire 
design storm cannot be retained through runoff reduction 
methods, a best management practice (BMP) is required 
to manage the balance. Finally, a detention system is 
selected to address any outstanding downstream erosion. 

Highly effective pollutant removal

Meeting pollutant reduction goals for stormwater runoff 
typically requires a technology that is highly effective at 
removing solids and associated pollutants. In most cases, 
the technology must also be capable of removing dissolved 
pollutants such as metals, nitrogen and phosphorus. 

By combining a variety of media and filtration systems, 
Stormwater360 can help you meet these pollutant 
removal objectives through products such as the 
Stormwater Management StormFilter, which has helped 
meet the most stringent stormwater requirements of 
hundreds of sites in urbanised areas of countries such as 
Australia, New Zealand and the United States of America. 

For almost two decades the 
Stormwater Management 

StormFilter® has helped meet 
the most stringent stormwater 
requirements. The system has 

been continually tested and 
refined to ensure maximum 
reliability and performance.
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Selecting an 
appropriate 
filtration system
The performance and longevity of media 
filtration systems is governed by a number 
of variables that must be carefully 
considered when evaluating systems. 
These variables include the type of media 
used and its gradation as well as its 
hydraulic loading rate. Understanding these 
variables requires careful testing and the 
development of performance and longevity 
data to support proper filter design. 

Media surface area

Filtration flow rates are typically expressed as a surface 
area specific operating rate such as L/s/m2 of surface 
area. Lower specific operating rates translate to better 
performance and longer maintenance cycles. Specific 
operating rates higher than 2 L/s/m2 of media surface 
area negatively impact performance and longevity. 

Surface versus radial cartridge filtration

When assessing filtration systems, it is important to 
consider whether filtration occurs primarily at the media 
surface or throughout a bed of media, such as with 
radial-cartridge filters. All else equal, radial-cartridge 
filters are longer lasting, since pollutants are captured and 
stored throughout the bed, as opposed to predominantly 
on the media surface. Radial cartridge filters capture 
more mass of pollutants per unit area of filter surface. 
Surface filters, such as sand or flat bed media filters, 
are prone to rapid failure through clogging. Pollutants 
are prone to occluding the media surface, which will 
then require frequent back washing or more costly and 
intensive maintenance. 
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Media hydraulic conductivity 
and flow control 
Filtration media is able to pass more flow per unit of 
media when it is new than when it has been in operation 
for a while. With time, pollutants accumulate in the media 
bed and reduce its hydraulic capacity. It is critical that 
filtration devices are designed with excess hydraulic 
capacity to account for this loss. Also, while finer media 
gradations remove finer particles, they have a lower 
hydraulic capacity and occlude more rapidly. High 
performance and superior longevity can be achieved by 
controlling the flow through a more coarse media bed. 

Performance: Laboratory testing

While laboratory testing provides a means to generate 
hydraulic and basic performance data, it should also 
be complemented with long-term field data. Laboratory 
performance trials should be executed with a fine sediment 
gradation such as Sil-Co-Sil 106, which has a median 
particle size of 22 microns. Testing with coarser gradations 
is not likely to be representative of field conditions.

Performance: Field testing

Long-term field evaluations should be conducted on 
all filtration devices. As a minimum, field studies should 
generally comply with the Technology Acceptance 
Reciprocity Partnership (TARP) or the Technology 
Assessment Protocol – Ecology (TAPE) in the USA, 
as no recognised protocols exist within Australia. 
To be considered valid, all field monitoring programs 
should replicate local pollutant concentrations including 
soluble fractions together with rainfall, and should be peer 
reviewed by a reputable third-party. 

Stormwater360 has undertaken such field testing in 
Kuranda, Australia, with the assistance of Queensland 
University of Technology and James Cook University.

Longevity

It is essential that loading trials be conducted to evaluate 
the longevity of a media filter. These trials must be 
executed with “real” stormwater solids and not silica 
particles. Reliance on silica particles to assess longevity 
grossly overstates the loading capacity of the media and 
the results of such trials should not be relied on. Knowing 
how much mass a media filter can capture before failure 
allows it to be sized for a desired maintenance interval 
by estimating the pollutant load that will be delivered to 
the filter. 

Maintenance

The primary purpose of the media filtration system is 
to filter out and prevent pollutants from entering our 
waterways. Like any effective filtration system, these 
pollutants must be periodically removed to restore 
the system to its full efficiency and effectiveness. 
Maintenance requirements and frequency are dependent 
on the pollutant load characteristics of each site. 
Maintenance activities may be required in the event of 
a chemical spill or due to excessive sediment loading 
from site erosion or extreme storms. Similarly, the system 
should be inspected after major storm events.

Stormwater360 offers a number of suitable 
maintenance plans for all our stormwater products. Visit 
www.stormwater360.com.au or call us on 1300 354 722 
to discuss the most suitable plan for your system.

Understanding the hydraulics 
of the media selected is a 

key factor in determining the 
effectiveness of the filtration 

system in achieving site-specific 
pollutant removal objectives.
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Removing the most challenging target pollutants
The Stormwater Management StormFilter is a best management practice (BMP) designed to meet stringent regulatory 
requirements. It removes the most challenging target pollutants – including fine solids, soluble heavy metals, oil, and total 
nutrients (inc. soluble) – using a variety of media. For more than two decades, StormFilter has helped clients meet their 
regulatory needs and through product enhancements the design continues to be refined for ease of use.

Why StormFilter is the best 
filter available

Superior hydraulics

•	 External bypass – protects treatment chamber from 
high flows and ensures captured pollutants are not lost 
during low frequency, high intensity storm events 

•	 Multiple cartridge heights – minimises head loss to fit 
within the hydraulic grade line and shrink system size, 
reducing installation costs 

•	 Multiple StormFilter configurations in use across 
the country

Reliable longevity

•	 One-of-a-kind self-cleaning hood – prevents surface 
blinding, ensures use of all media, and prolongs 
cartridge life

•	 Customised maintenance cycles – fewer maintenance 
events compared to similar products, which reduces 
costs over the lifetime of the system 

•	 12 years of maintenance experience – predictable 
long-term performance comes standard 

Proven performance

•	 Only filter on the Australian market tested within 
Australia achieving best practice guidelines, for TSS, 
TP and TN

•	 Qualifies for a minimum 2 EMI 5 Green star credits 

•	 Achieve water quality goals with confidence 
– easy approval speeds development 
assessment process

•	 8th generation product – design refined and perfected 
over two decades of research and experience 

Maximising your land use and 
development profitability 

StormFilter systems are utilised in below ground 
systems. The advantages this offers over above ground 
systems includes: 

•	 Land space saving that enable an increase in 
development density and reduce sprawl 

•	 The potential to add car parking, increase building 
size, and develop out parcels

In addition, StormFilter’s compact design reduces 
construction and installation costs by limiting excavation.

The Stormwater 
Management StormFilter

Air lock cap with check valve

filter media

CentER tube

scrubbing regulator

unfiltered water

under-drain
manifold

Filtered water

Lifting tab

Float valve

Outer mesh

Hood

Unfiltered water

Filtered water

vault floor
under-drain manifold
cast into vault floor
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Media options
Our filtration products can be customised using 
different filter media to target site-specific pollutants. 
A combination of media is often recommended to 
maximise pollutant removal effectiveness. 

PhosphoSorb™ is a lightweight media 
built from a Perlite-base that removes 
total phosphorus (TP) by adsorbing 
dissolved-P and filtering particulate-P 
simultaneously. 

Perlite is naturally occurring puffed 
volcanic ash. Effective for removing 
TSS, oil and grease.

Zeolite is a naturally occurring mineral 
used to remove soluble metals, 
ammonium and some organics. 

GAC (Granular Activated Carbon) 
has a micro-porous structure with an 
extensive surface area to provide high 
levels of adsorption. It is primarily used 
to remove oil and grease and organics 
such as PAHs and phthalates. 

PhosphoSorb Perlite ZPG Zeolite GAC

Sediments • • •

Oil and Grease • • •

Soluble Metals • • •

Organics • • •

Nutrients • • • • •

Total 
Phosphorus

• •

 
Note: Indicated media are most effective for associated pollutant type. 
Other media may treat pollutants, but to a lesser degree.

ZPG™ media, a proprietary blend of zeolite, perlite, and GAC.

Cartridge options
With multiple cartridge heights available, you now have a 
choice when fitting a StormFilter system onto your site. 

The 69cm cartridge provides 50% more treatment than 
the previously standard 46cm cartridge, which enables 
you to meet the same treatment standards with fewer 
cartridges, and via a smaller system. 

If you are limited by hydraulic constraints, the low drop 
cartridge provides filtration treatment with only 0.55m 
of headloss.

Cartridge flow rates

Cartridge Type
Hydraulic 

Drop

Treatment Capacity (l/sec)

0.7 l/s/m2 1.4 l/s/m2

StormFilter 
69cm

0.93 m 0.71 1.42

StormFilter 
46cm

0.70 m 0.47 0.95

StormFilter  
Low Drop

0.55 m 0.32 0.63

Selecting cartridge height

69cm 31cm

Cartridge

46cm

0.55 
M

0.70 
M

0.93 
M

Footprint/system size

Small 
Footprint

Low  
Drop

Hydraulic Drop
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Configurations and 
applications
The StormFilter technology can be 
configured to meet your unique site 
requirements. Here are a few of the 
most common configurations, however 
many other configurations are available. 
A Stormwater360 engineer can assist you 
evaluate the best options for your site 
or you can find out more by downloading 
the StormFilter Configuration Guide from 
www.stormwater360.com.au

Upstream treatment configurations
The following suite of StormFilter configurations are easily 
incorporated on sites where WSUD is recommended. 
These low-cost, low-drop, point-of-entry systems also 
work well when you have a compact drainage area. 

GullyPit StormFilter

Combines a gullypit, a high flow bypass device, and a 
StormFilter cartridge in one shallow structure.

•	 Treats sheet flow 

•	 Uses drop from the inlet grate to the conveyance pipe 
to drive the passive filtration cartridge

•	 No confined space required for maintenance 

Gully inlet

•	 Accommodates kerb inlet openings from 900 to 
3000mm long

•	 Uses drop from the kerb inlet to the conveyance pipe 
to drive the passive filtration cartridges 

Linear grate

•	 Can be designed to meet volume based 
sizing requirements

•	 Can be installed in place of and similar to a 
typical gullypit

•	 No confined space entry required for maintenance 

•	 Accommodates up to 29 StormFilter cartridges 

Infiltration/retrofit 
configuration 
infiltration 
•	 Provides treatment 

and infiltration in one 
structure

•	 Available for new 
construction and retrofit 
applications 

•	 Easy to install

•	 Re-charge groundwater 
and reduces run-off
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Roof runoff treatment configuration

Down pipe

•	 Easily integrated into existing gutter systems to treat 
pollution from rooftop runoff 

•	 Fits most downpipe configurations and sizes; single or 
dual-cartridge models available 

•	 Treats up to 1300m2 of rooftop area per 
dual-cartridge system 

Downstream treatment configurations
Conventional stormwater treatment involves collecting, 
conveying and treating stormwater runoff with an 
end-of-pipe treatment system before discharging off-site. 
StormFilter configurations suitable for these applications 
are listed below and can be engineered to treat a wide 
range of flows. 

Peak diversion

•	 Provides off-line bypass and treatment in one structure 

•	 Eliminates material and installation cost of additional 
structures to bypass peak flows

•	 Reduces the overall footprint of the treatment system, 
avoiding utility and right-of-way conflicts

•	 Internal weir allows high peak flows with low hydraulic 
head losses 

•	 Accommodates large inlet and outlet pipes 
(up to 900mm) for high flow applications 

Vault / manhole

•	 Treats small to medium sized sites 

•	 Simple installation – arrives on-site fully assembled 

•	 May require off-line bypass structure 

High flow 

•	 Treats flows from large sites 

•	 Consists of large, precast components designed for 
easy assembly on-site 

•	 Configurations available, include, Panel Vault and 
Cast-In-Place 

Volume

•	 Meets volume-based stormwater treatment regulations 

•	 Captures and treats specific water quality 
volume (WQv) 

•	 Provides treatment and controls the discharge rate 

•	 Can be designed to capture all, or a portion, 
of the WQv
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Filtration for low drop sites

Designing for limited drop
In some cases, site constraints limit the hydraulic drop that is available to drive the passive filtration 
cartridges. Following are a variety of solutions to either create the required drop or work around the 
limited drop without impacting the performance of the system. 

StormFilter 
configuration using 
low drop cartridges

0.55m from inlet to 
outlet (compared 
to 0.7m for 46cm 
cartridges or 0.93m 
for 69cm cartridges)

Flexible inlet 
positions

0.55m from inlet to 
outlet for low drop 
configurations, 0.7m 
for 46cm cartridges 
and 0.93m for 
69cm cartridges

Solutions for Low Drop Sites

Site modifications Treatment system modifications

Reduce pipe slope 

Use an alternate pipe material with a lower Manning’s n 
value for a portion of the site and reduce the pipe slope. 

Reduce pipe cover 

Use controlled density fill (CDF) at the front-end of the 
conveyance system to minimise pipe cover and raise the 
conveyance system. CDF, a method of pouring concrete 
with fine aggregate (sand vs. gravel) around pipe, allows 
the use of most pipe materials with limited cover. 

Drain inlet treatment 

Substitute several shallow inlet configurations for the 
single end-of-pipe system. Shallow options include 
the Catchpit/Gullypit StormFilter, CurbInlet StormFilter, 
Manhole StormFilter and the Linear StormFilter. These 
systems still require the normal drop (0.7m for 46cm 
cartridges) but utilise the drop into the conveyance 
system to drive the cartridges. 

Provide pumping system 

Stormwater360 offers the Integrated Pumping System 
(IPS), which can be designed in tandem with filtration 
system sizing.

Use low drop cartridges 

The StormFilter can be configured with low drop 
cartridges that activate at 31cm, reducing the overall 
head loss to only 0.55m, compared to 0.7m for the 46cm 
cartridge or 0.93m for the 69cm cartridge. 

Surcharge the inlet pipe 

Backing-up water into the conveyance system can create 
the necessary drop to drive the StormFilter cartridges. 
This will affect the HGL and increase the volume of water 
required to activate the cartridges, which could have 
a detrimental effect on system longevity. The following 
design modifications mitigate these risks: 

•	 Confer with a Stormwater360 design engineer before 
surcharging the inlet pipe 

•	 Verify this is an acceptable practice in your 
local jurisdiction 

•	 Modify the overall system design to accommodate 
the increased HGL 

•	 Calculate the additional treatment volume and 
consider using more cartridges 
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Screening and enhanced filtration 
treatment in series
Most consent authorities within Australia have established 
pollution removal targets be achieved prior to discharge 
from urban catchments for an array of pollutants from 
debris coarse & fine sediments down soluble nutrients. 
In general each pollutant is removed from the water 
column using a specific physical, chemical or biological 
process. Arranging these processes in sequence 
provides a “treatment train” approach that addresses and 
treats the whole spectrum of stormwater pollutants.

In order to meet these demands, Stormwater360 provides 
the StormFilter and EnviroPod (SFEP) as a series of products 
within a treatment train. The EnviroPod Filter is a gully pit 
insert designed to be easily retrofitted into new and existing 
stormwater gully pits, requiring no construction and no land 
take. Located at the source of stormwater contaminates the 
EnviroPod Filter has a interchangeable and re-useable bag 
with 200 micron pore size. The EnviroPod (gully pit basket) is 
designed to remove gross pollutants, coarse sediment and 
associated pollutants (hydrocarbons, metals and nutrients) 
at high flows and is typically located within each gully inlet 

pit. The EnviroPod filter also holds captured material dry 
thereby reducing the amount of nutrient leachate from the 
organic material stored within the bag. 

StormFilter operates at a much lower flow rate than the 
EnviroPod insert – this is necessary in order to achieve 
extremely high levels of removal efficiency of fine and 
soluble contaminants. StormFilter cartridges are located 
typically within a concrete storage structure with the 
type and media determined by configuration and design. 
The StormFilter technology is designed to remove both 
particulate bound and soluble pollutants, and is located 
near the outlet of the catchment. The SFEP StormFilter 
technology utilises Stormwater360’s patented ZPG media 
blend containing both zeolite and carbon. This blend 
specifically targets ammonium and soluble organic nitrogen 
typically found within Stormwater flows and any nitrogen 
leachate from organic material held upstream within the 
EnviroPod filters. The ability of the StormFilter cartridge to 
retain nitrogen is further enhance as the captured material is 
again stored dry reducing the amount of nutrient leachate. 

Screening

Multiple EnviroPods 
would be required 
for a typical site

Enhanced filtration

SFEP Treatment Train
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Features and benefits:

•	 Turnkey solution – modelling, design, supply and 
service/maintenance contracts available

•	 Immediate activation – no need for system “maturity”; 
starts treating stormwater after filters and cartridges 
are installed

•	 Field proven technologies – installations within local 
conditions for 10 years

•	 Field proven removal capability – performance data 
peer reviewed and published in a scientific journal

•	 Cost effective – comparative cost to traditional 
vegetated systems 

•	 Increases Development Yield – can be located under 
carparks and roads. Reduces the need for batters or 
special maintenance access which further decrease 
development yield

•	 Multiple configurations available – meets site 
specific needs

•	 Simple, cost effective and recognised 
maintenance practices

•	 Ideal solution for infield developments – can be 
housed close to building footings, pavements and 
embankments. Reduces the need for ancillary 
structures such as retaining walls

•	 Flexible payment options – system can be supplied 
with zero capital cost upfront on a service inclusive 
lease with flexible payment options

Comprehensive strategic pollutant 
removal sequence

Gross pollutants

•	 Majority of flows treated by EnviroPod with all debris 
removed from stormwater and held dry, reducing 
nutrient leachate

Coarse sediment

•	 Majority of flows treated by EnviroPod whilst removing 
most sediment above 100μm

•	 Significantly reduces load and maintenance costs on 
StormFilter system downstream

Fine sediment

•	 Custom or specific lower flows treated, targeting 
particles down to 10μm

•	 Cartridge back-flush prevents surface clogging 
avoiding unnecessary maintenance

•	 Pollutants stored dry reducing nitrogen leachate

Soluble pollutants

•	 Enhanced filtration by chemical processes (e.g. cation 
exchange, absorption & adsorption) deep within 
the cartridge away from the initial screening surface 
StormFilter cartridge 
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How to use SFEP Treatment Train?

Typical site with Biofiltration

Screening EnviroPod – located with each gully pit

SFEP can provide additional space for carparks 

SFEP Treatment Train

Enhanced Filtration through StormFilter

SFEP can maximise building platforms and increase 
development yields



Next steps
Learn more

For more detailed technical information about 
Stormwater360 products and solutions, visit 
www.stormwater360.com.au

Connect with us

With more than 12 years experience in developing, 
installing and maintaining innovative and efficient 
site-specific stormwater management solutions, 
Stormwater360’s highly qualified engineers and 
consultants can assist you with every aspect of your 
stormwater project. 

Whether it’s an initial in-house technical presentation, 
a request to inspect and clean your existing facility, 
or assistance with designing a specific stormwater 
management solution for your site, simply complete 
the enquiry form at stormwater360.com.au or call 
1300 354 722 to speak to a Stormwater360 consultant. 

Start a project

If you are ready to begin a project, our engineering 
team will provide you with everything you need, 
from a free preliminary design to MUSIC modelling, 
CAD drawings to maintenance frequency and 
associated costs schedules. To find out more, simply 
visit www.stormwater360.com.au/custom-solutions 
and complete the Design Information Request form.
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The product(s) described may be protected by one or more of the following US, Australian and New Zealand patents: 5,322,629; 5,624,576; 5,707,527; 

5,759,415; 5,788,848; 5,985,157; 6,027,639; 6,350,374; 6,406,218; 6,641,720; 6,511,595; 6,649,048; 6,991,114; 6,998,038; 7,186,058; 705,778; 711,957 ; 

326,257; 332,517; 780521; 336761; 299114 or other patents pending.

Stormwater Management StormFilter is a licensed trademark of Stormwater360 Australia.



Stormwater360 supplies and maintains 
a complete range of filtration, 
hydrodynamic separation, screening and 
oil/water separation technologies.

Call 1300 354 722

www.stormwater360.com.au
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Figure F1
1%AEP, 2.5 m AHD TWL, Exisitng Conditions Flood Depths
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Figure F2
1%AEP, 0.7 m AHD TWL, Existing Conditions Flood Depths
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Figure F3
No Rainfall, 2.5 m AHD TWL, Existing Conditions Flood Depths
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Figure F4
1% AEP, 2.5 m AHD TWL, Existing Conditions Flood Velocity
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Figure F5
1% AEP, 0.7 m AHD TWL, Existing Conditions Flood Velocity
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Figure F6
No Rainfall, 2.5 m AHD TWL, Existing Conditions Flood Velocity
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Figure F7
1%AEP, 2.5 m AHD TWL, Proposed Conditions Flood Depths
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Figure F8
1%AEP, 0.7 m AHD TWL, Proposed Conditions Flood Depths
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Figure F9
No Rainfall, 2.5 m AHD TWL, Proposed Conditions Flood Depths
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Figure F10
1%AEP, 2.5 m AHD TWL, Proposed Conditions Flood Velocity
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Figure F11
1% AEP, 0.7 m AHD TWL, Proposed Conditions Flood Velocity
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Figure F12
No Rainfall, 2.5 m AHD TWL, Proposed Conditions Flood Velocity
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Figure F13
1%AEP, 2.5 m AHD TWL, Proposed Conditions Flood Elevation Difference
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Figure F14
1%AEP, 2.5 m AHD TWL, Proposed Conditions Flood Velocity Difference
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Figure F15
1%AEP, 0.7 m AHD TWL, Proposed Conditions Flood Elevation Difference
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Figure F16
1%AEP, 0.7 m AHD TWL, Proposed Conditions Flood Velocity Difference
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Figure F17
No Rainfall, 2.5 m AHD TWL, Proposed Conditions Flood Elevation Difference
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Figure F18
No Rainfall, 2.5 m AHD TWL, Proposed Conditions Flood Velocity Difference
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