DESIGNING AND TESTING SUBSTRATES FOR RAINGARDENS THAT INFILTRATE, STORE AND TREAT STORMWATER
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Urban expansion and increased proportion of impermeable areas can adversely affect streams and estuaries by increasing the volume and peak flows of contaminated runoff.  Key pollutants are sediment, zinc, copper and petroleum products, DDT in some ex-orchard and pastoral catchments, and nitrogen and phosphorus. Raingardens are a key component of the Low Impact Urban Design toolkit, as they are designed to reduce the impact of urbanisation on surface waters.  Other soil-plant systems with related functions are greenroofs, swales and detetention/infiltration basins.  

Raingardens are c.1 m deep, biologically active (planted) ‘sponges’, that are usually located adjacent to impervious areas such as carparks, roads and buildings, and designed to receive, infiltrate, store and slowly release stormwater with reduced contaminant loads.  Not all soils are suitable for raingardens – in Auckland the dominance of structurally weak, Ultic Soils means raingarden substrates generally need to be imported. Local subsoils on typical cut-fill subdivisions are usually highly compacted and effectively impermeable, so should be excavated and discarded rather than used in raingardens.  We hypothesised that the best raingardens would have topsoils with a high carbon content, and high phosphate retention, over predominantly sandy subsoils with 10% to 25% clay content dominated by iron or aluminium oxide mineralogy. This mineralogy confers structural stability, high water storage capacity and air-filled porosity that encourages root development
We tested a variety of potential raingarden mulches and commercially-available topsoils, including anthropic materials created from composted greenwaste. We also tested surrogate subsoils of quarry overburdens, sands and gravels <7mm diameter, as natural subsoils are not available from landscape suppliers. Testing was based on sequential leaching of re-packed tubes with clean water and road runoff spiked with Zn and Cu.  Infiltration rates and contaminant removal rates were quantified. Performance of five field raingardens was predicted using this method; runoff volume and quality of three of these raingardens at North Shore, Auckland City and Tauranga are currently being monitoring. The paper will provide results and conclusions from the laboratory-based component of the study, and recommend the analyses and tests that are the most valuable predictors of raingarden performance.
