	Storm Water Filtration & Re-Use System

[image: image3.jpg]


Project Name: Powells Creek, Concord, NSW, Australia

Project Participants: Concord Council, Atlantis and the New South Wales Environment Protection Authority.

Project Date: The project was installed in December 1998.

Project Category: Storm Water Filtration and Re-use System.

Project Summary: 
Concord Council undertook the project in partnership with the Stormwater Management Company and Atlantis Corporation. The project involved stormwater capture by infiltration, remediating by filtration and biological treatment, underground storage in permeable tanks, ground water replenishment and re-use for irrigation in a Concord suburban area close to the Olympic Games complex. 


Project Objectives:
• To collect and treat road runoff from the catchment area of five streets running from George Street towards Powell’s Creek, demonstrating best practices for managing stormwater run-off. 
• To provide a breakthrough role model for ecologically sustainable and cost effective suburban development.
• To implement an innovative distributed-source solution for stormwater filtration and management system for a suburban area.
• To protect wildlife habitats, restore biological diversity, improve recreational areas and Concord community amenities and beautify the creek.

Background:
[image: image4.jpg]


Analyses of stormwater contamination clearly identify high levels of dissolved pollutants including oil, grease, petrol, metals, nutrients and sediment. These contaminants are carried into our creeks, harbors and oceans causing substantial environmental damage. 
Enabled by a NSW Government Stormwater Trust grant, the project is a public and private sector partnership (PPP) between Concord Council, Atlantis Corporation and the New South Wales Environment Protection Authority. 

The Concord project is a kerb gully bypass system that demonstrates the Atlantis infiltration system in an area of predominantly clay-based sub-soils. The grant project covers the catchment area of five streets running from George Street towards Powells Creek. The project received a coveted Gold Rivercare Award for it’s contribution to world best practice in environmental management. 
The site adjoins Homebush Bay, near the Sydney 2000 Olympic games complex, which features a series of small parallel catchments.
The site’s native sub-surface consists of topsoil and fill, overlaying silty clays and weathered shale. Natural silty clays are present at depths of 2.1-3.0 meters with pockets of man-made fill. Soil permeability tests were performed in-situ, by SMEC Testing Services Pty. Ltd, using the falling head tests and the procedures given by Lambe and Whitmand (Soil Mechanics, Craig, R. F.) and indicated a clay with permeability of 10-7 cm/sec. The test results were used by Atlantis as input to design of the kerb-gully infiltration system.

Atlantis Kerb Infiltration System Description:

The stormwater is treated at the source by construction of a porous road shoulder consisting of Atlantis Grass Cells, and selected turf grass. Runoff filters through the grass cells and then through a biologically engineered Atlantis Ecosoil ™, which underlies the porous road shoulder. From there, the runoff is collected in Atlantis Ecological Channel that continues the filtration process and diverts the water into nearby Atlantis Ecological Tanks. (See adjacent figure.)

The Atlantis Ecological Channel ™ comprised of Atlantis vertical cells with dimensions of 1800mmx300mmx80mm and wrapped in 2mm woven Atlantis Filtration Geotextile. One side of the channel is flush with the excavation and the other flush with the Atlantis Tank. Any gaps were filled with Atlantis Ecosoils.

On exiting the channel, water enters 410mmx467mmx610mm Atlantis Ecological Tank, which consists of 15 pieces joined together and wrapped in the Goetextile membrane. For a more detailed figure see Appendix A, figures 1 and 2. Due to the low permeability rate (10-7 cm/sec) of the native clay subsoil, the system would be unable to infiltrate all water stored in the tanks. It was therefore decided to use the tanks as storage and recycle the water to irrigate a 4500 m2 area. Some water will be absorbed into the surrounding soils or evapo-transpired through surrounding vegetation. Heavy metals and nutrients were also “phyto-remediated” in the [image: image5.jpg]


surrounding vegetation. Excess remediated water will also recharge the ground water or be discharged into nearby Powell’s Creek. 

Being an infiltration project on roads in trafficable areas, many civil engineering considerations are incorporated into the design including suitable compaction of the filter medium to maintain road surface integrity, while maintaining optimum infiltration rates. Atlantis Systems had to achieve a permeability of at least 0.1 cm/s (1.01 l/s/m2), which is the design permeability used in the hydrological calculations. Without the use of Atlantis Ecosoils ™, this would have been difficult to provide since the material also had to support the growth of grass, ruling out coarse sand, which has low moisture content. Ecosoils ™ satisfied both requirements, having a high infiltration rate and high moisture content in addition to remediation qualities. The adjacent figure illustrates the system horizons using the Ecosoils. The system therefore incorporates extensive use of these Ecosoils ™, physically and biologically engineered infiltration media developed by Atlantis Corporation. There is a range of Ecosoils ™ engineered to treat a range of contaminants and tailored to suit the specific soil and water properties of a particular site. The toxic chemicals treated include PCB’s, PAH’s, organophosphates, coal tars, pesticides and herbicides. The Atlantis Drainage Cell ™ and Ecological Channel ™ systems are specifically designed to re-oxygenate stormwater to more natural levels.

Cost:
The total cost of the project was in the order of $400,000 (AUS). This amount included raw product, installation of drainage, storage and irrigation, third party testing and monitoring of the system. The cost allocation is 15% irrigation construction, 67% main construction, installation and products, 15% for design development, testing monitoring and survey.
The Council considers the cost of the system as an investment since they can now save through reduced maintenance of stormwater systems and use of recycled water for irrigating parks and other landscape areas. Water authorities would also save through reduced demand on existing water mains. The extent of benefits would depend upon the influence of standards in stormwater management. 
Independent Testing:
Australian Water Technologies carried out independent monitoring of the water quality. The monitoring included testing stormwater at surface level, as well as after infiltration and storage in the tanks. 
Ten samples were collected during rainfall events over a six-month period following project completion. Analysis of the data identifies substantial water quality improvement, as illustrated in the following two graphs. The PAH contamination in the storm water was reduced by 97.2%, turbidity, suspended solids (SS), zinc (Zn) and Lead (Pb) were all reduced by at least 99%.
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