
 

 

Berner Street Raingarden using Recycled Organics 

1. Project overview 

City of Newcastle Council (CN) and CORE established a project team to demonstrate “Greening” Biofiltration using 

Organic Filter Media (OFM). OFM enhanced sand filter media technology contains recycled mineral and organic 

materials including Food & Garden Organics (FOGO) and other recycled materials. OFM formulations consisting of 

up to 100% recycled materials were supported by CN for use in vegetated stormwater management assets in 

Newcastle.   

Compared to current industry practice, OFM demonstrates significantly improved functional efficiency for toxic 

pollutant removal, hydraulic conductivity, vegetation health and environmental integrity. Data gathered from 

examination of these installations demonstrates best practice performance.  

The demonstration project team consisted of research scientists from University of Newcastle (UoN), project 

engineers and researchers from CORE, asset engineers, installers and other synergistic disciplines from CN, local 

recycling processors, manufacturers, and suppliers. The project team worked on project site selection between 

November and December 2019.  

A planned new raingarden to be constructed on Berner Street, Merewether NSW was selected as one of two 

demonstration project sites to be systematically examined for performance results. The raingarden design, 

construction and OFM installation was carried out by CN.  Starwater supplied the OFM for the media layer, which 

was independently tested by UoN and BIOMASS™ accredited by CORE. 

The raingarden has a garden bed area of 10.83 m2 requiring approximately 4m3 of OFM to be applied as a garden 

bed. The OFM provides biofiltration technology to remove street runoff pollutants such as heavy metals that come 

from our tyres and brake pads as they wear down; grease, oil, petrol and air conditioner coolant that drips from 

motor vehicles; toxin laden sediment, and excess nutrients from parks and gardens that can cause algal blooms in 

our waterways.  

OFM technology works by providing the building blocks for the evolution of natural organic ecosystems that 

provide biodiversity and resilience above and below ground to protect and enhance our natural environment. 

OFM horticultural reactivity mechanisms at work include soil chemistry, microbial utilisation and 

phytoremediation.  

This combination results in significant performance improvements in all functional areas compared to current 

industry practice. Results from the project demonstrate that products manufactured using high recycled content 

can assist nature to create high-performance, greener biofiltration systems.  

Figure 1. Location map of Berner Street raingarden 

The project is supported by the NSW Environment Protection Authority through its Waste Less, Recycle More Organics 

Market Development grants, funded from the waste levy. 



 

 

2. The project 

The Berner Street raingarden is a percolating raingarden which is not connected to sub surface stormwater 

drainage systems. The garden receives street runoff during rain events, provides delayed detention for the 

rainwater inflow and then percolates into the subsoil.  

Design of the media formulation was based on pollutant concentration data, hydraulic conductivity requirements 

and MUSIC modelling for non-conservative pollutants using the Newcastle City Council Node.  OFM performance 

requirements are designed to meet stormwater pollution reduction and stormwater quantity targets in CN’s 

“Stormwater and Water Efficiency for Development Technical Manual” and through “DCP 7.06A”. 

A suitable OFM design mix configuration was tested and formulated using the CORE BIOMASS™ accreditation 

system.  The formulation has a recycled content above 75%.  

  

 

 

 

 

 

 

 

 

 

 

Figure 2. Cross section design of the Berner street raingarden (percolating garden) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Site photo before OFM installation (January 2020) 

 

 

 



 

 

3. Material testing (BIOMASS), analysis & design 

Following site selection, CORE identified suitable local Hunter & Central Coast sourced raw materials from which 

to design an OFM formulation to achieve the designated performance targets. The BIOMASS™ System was used 

to ensure the final component raw materials are fit for purpose. Specially processed component recycled materials 

selected were characterised using scientifically developed methods and the CORE Kalkulus™ computerised 

modelling system determined the appropriate formulation for the project.   

Consistent with the “local supply” requirements of the “Performance and Validation Standards for Organic Filter 

Media - CS1510, the supply chain for the project consisted of seven (7) local businesses.  Recycled raw materials 

selected to make the OFM for this project were supplied by local recycled material processors using local 

community recyclables.  All the materials’ chemical characteristics, particle size distributions and efficiency on 

pollutants removal were previously independently tested and recorded in the CORE database. OFM manufacturing 

is also located in Hunter Region to minimise the transportation costs and subsequent environmental effects.  

4. OFM supply and installation 

The media was delivered to Newcastle Council Depot and then installed in the street raingarden in Early February 

2020. (Photos as below) 

 

 

 

 

 

 

 

Figure 4. OFM at Newcastle Council Depot 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. OFM installed in the raingarden on Berner Street. 
  



 

 

5. Plantation and vegetation performance monitoring 

The raingarden was planted with Common Rush on 9 March 2020 by CN, and CORE began to examine the progress 

of the raingarden performance. 

CORE’s project team generated a specific sampling and assessment plan to guide project staff on how to record 

the performance of the raingarden during site visits. As planned, observations of the raingarden were visually 

assessed once a month during vegetation establishment phase and three times during the growth phase. The 

assessment plan is shown in the following Table 2. 

Table 2. Raingarden vegetation assessment plan 

Vegetation Integrity 

Parameter Plant height Plant Girth Plant colour Survival rate 

Specification 
Measure from 
base to longest 
leaf (cm) 

Circumference 
around base of plant 
(mm) 

Rating from 0 – 5, where 0 is 
withered and yellow and 5 is 
green or healthy colour 

Number at plantation / Number of 
plants alive at the end of the 
project assessment period  

In addition, the weather conditions are also noted during the assessment period, which include accumulative 

precipitation for period, extreme weather events like storms, flooding, or heatwave.  

There were 109 plants identified during the site visit on 15 April 2020. In order to track and monitor the vegetation 

growth during the establishment phase, 10 random plants were selected and marked to be measured by the 

assessment method in Table 2 on each site visit. The following Figure 6 shows the grid locations of each randomly 

selected plant in the garden bed. Chosen plants were tagged. 
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Figure 6. Selected plants for continuous monitoring (a) and tagged plant sampling (b) 

 

Figure 7. Site visit and sample Rush measurement tool kit 

During the first site visit 1 month after plantation, the baseline height and girth of the Common Rush were 

identified as ranging from 17–40 cm and 30–53 mm, respectively. The overall colour ratings of these plants 

averaged 4.8, indicating that the Rush established well during the first month after plantation. A severe storm 

occurred on 26 March 2020, which brought 68.8 mm of precipitation to Newcastle (Nobbys Head Station) in a 

short period. However, on the site visit in April, no sign of storm damage was identified in or around the 

raingarden. This demonstrates that the organic filter media applied in this project has intrinsic stability and 

appropriate hydraulic capacity to cope with intensive rain events to suit CN design objectives.  

During the following May and June period, two site visits were conducted to check the establishment of the 

vegetation at the Berner Street raingarden. The height of the 10 sample Rush grew to 40-62 cm and girth had 

increased to 55-83 mm by the middle of June. Plant colour was rated an average 4.9, which demonstrates that 

healthy plants were well established in the OFM garden.  



 

 

The following photos show the growth of the Rush during the establishment period.  

                 (a)                                                  (b)                                         (c)                                   (d) 

Figure 8. Photos of raingarden in establishment period in March (a), April (b), May (c), and June (d) 

Consistent with the “Performance & Validation Standards for Organic Bio-filtration Media” (CS-1510-18), the 

establishment period for the Berner St raingarden (3 months) is from March to June, and following months are 

considered as the Growth stage. Following the effective growth of the Common Rush in the three-month 

establishment period, plant growth was progressively monitored for the following five months during the growth 

period in July to November. The sample Rushes showed significant growth during the five months. The average 

increment of height and girth of the 10 Rushes were 35.8 cm and 39.4 mm, respectively.  

Demonstrating the resilience exhibited by the OFM, the raingarden experienced two intensive rain events in July 

and October, which brought 74 mm and 148 mm precipitation in 24 hours and 48 hours, respectively (data 

resource: http://www.bom.gov.au/climate/dwo/202011/html/IDCJDW2097.202011.shtml). The garden did not 

show any signs of integrity loss due to flooding. The Rush were developing well even during the relatively dry 

months of August and September with a few hot spring days when temperature reached 30°C. In November 2020, 

a two day heatwave occurred with temperatures reaching 40.6 °C. 

(a)             (b)                                                     (c) 

Figure 9. Photos of raingarden during the growth period in July (a), August (b), and November (c) 

  



 

 

6. Vegetation growth performance analysis  

During the eight-month monitoring for the vegetation integrity, robust height and girth growth were recorded for 

the 10 sample Rushes as shown on Figure 10 and Figure 11 below. 

 
Figure 10. Height growth of all sample Rushes during April to November 

 
Figure 11. Girth growth of all sample Rushes during April to November 

On average, the 10 sample Rushes grew approximately 3.5 times higher and 2.5 times bigger between April and 

November. A flourishing community of Common Rush was successfully established in the raingarden with no plant 

loss due to natural causes. Several plants were uprooted by animal interference and during one site visit the plants 

were significantly flattened by an unknown cause likely animal related, but the plants subsequently recovered 

without any losses. 

7. Conclusion 

This project demonstrates that Organic Filter Media is able to achieve excellent vegetation integrity and improve 

the vegetation resilience including under extreme weather conditions due to factors including soil health, suitable 

hydraulic conductivity and beneficial moisture holding capacity.  This results in cleaner water being discharged 

into our waterways.   

Organic Filter Media demonstrates prodigious vegetation establishment and growth. The Berner Street raingarden 

is the first vegetated biofiltration system using high recycled content in City of Newcastle.  The Organic Filter Media 

includes specially processed, locally supplied and manufactured recycled glass fines and recycled organics content 

in the filter media formulation. Supporting circular economy principles and emission reduction the Greening of 

Biofiltration using Organic Filter Media is helping to respond to the effect of changing climatic conditions to create 

a more liveable and sustainable environment.    


