	Road Drainage with Infiltration Tanks

Project Name: Guyra ~ Urban Stormwater Point Source Quality Improvement Trial Using On-site Infiltration Tanks
Project Participants: Guyra Shire Council, Government of NSW, Atlantis Water Management
Project Date/Duration: Installed December 1999
Project Category: Road Drainage with Infiltration Tanks

Project Summary:
An Atlantis ecological tank system, which included infiltration tanks, EcoSoils and vegetation planting, was installed to handle stormwater in Guyra. The system offered a solution to the urban stormwater problem through ability to increase surface permeability, reduce peak flows and filter water through Atlantis EcoSoils, hence improving water quality.

Project Objectives:
Treat water from both sides of one block in Sandon Street and part of the Hardinge Street Park in compliance with the Guyra Shire Council’s requirements for reporting to the New South Wales EPA.

Background:
[image: image1.jpg]\Wantis Channel. Guyra N.S.W



It is acknowledged that stormwater runoff causes flooding, but it is also true that urban stormwater runoff has a negative impact on the environment. As land is developed there is generally an increase in the area of impervious cover such as roads, pavements and roofs. Rain and snowmelt are natural and harmless but, when they wash over city streets, parking lots, buildings and other impermeable surfaces, they pick up many pollutants on their way to drainage sewers. The pollutants found in urban runoff include sediment, heavy metals, nutrients, bacteria, oil, grease, toxic chemicals, pesticides and other contaminants.

In Washington State in 1995, a U.S. investigation showed that the annual stormwater runoff from one square mile of road and parking lots could contain as much as 20, 000 gallons of oil (Abtech industries, 1998). Studies by Debo and Reese (1995), indicate that urban runoff contains significant levels of pollution comparable to primarily treated effluent from wastewater plants and that this runoff is a major accumulator of water pollution. Some Australian research also illustrates the close comparison between urban runoff quality and secondary treated sewage. Urban stormwater pollution carries heavy financial and social cost in the form of increased health care expenses, higher insurance and drinking water utility rates, decrease in biodiversity and aesthetic aspects. (Ca Vu Diep, 2000)

Guyra, located in Northern New South Wales, had stormwater runoff problems. The stormwater of South Guyra drained into Urandangie Creek, which discharges into Malpas Dam. Previous studies showed that the nutrient level in this Creek was four times higher than any other feed streams into the dam. (Guyra Shire Council, 1999) As Malpas Dam is the main water supply for Armidale, this issue was of a matter of priority. 

Guyra Shire Council required a system to collect and treat surface runoff at source on the 20 meter wide residential Sandon Street and part of the park in Hardinge Street.Atlantis Design:The system composed of a high infiltration area of grass swales alongside the road, above EcoSoils and Atlantis Ecological tanks for infiltration and storage. In total, 356 m3 of Atlantis Ecological tanks were installed 500mm underneath the surface ground, creating a system to store and infiltrate stormwater. A 150mm permeable surface of EcoSoils was placed under the grass to remove nutrients and other contamination such as organic matter, oil grease sediments and heavy metals from the surface runoff.

Atlantis Ecological tanks are prefabricated, modular tanking, designed specifically for underground storage and transportation of water. They are constructed from polypropylene, making them resistant to chemical and bacterial attack. For this reason, Atlantis tanks are serviceable for periods in excess of fifty years. Each tank module is constructed from four 30mm x 405mm x 607mm drainage cell panels, clipped together with four two-way structural plates, to form a box or module. Each single module weights 3.7kg with a percentage void space of 97.5%, storing up to 110 liters of water. The tanks are able to tolerate an imposed load of 80 kN/m2 unconfined. On this site the ecological tanks were wrapped in a hydrophilic, root resistant geotextile. The hydrophilic geotextile prevents silt and soil particles entering the tank. Tanks were stacked 4 metres wide by 2 metres high on the western side of Sandon Street and 3 metres wide by 1 metre high on the eastern side.
A 350-500mm layer of EcoSoils (pH 7 to 8.2) was placed around the tank, to assist with the filtration process while remediating the water, additional filter layers, such as sand or gravel 0.5 to 50 mm were provided against the sides of the tanks, external to the geo-textile and internal to the waterproof membrane where applicable. 


Cost:
The cost of material, installation and all civil work for this project was $228 000 AUS. The costs do not include University of New South Wales private testing on the system. 
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