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A B S T R AC T

This paper presents the results of the granular medium fi lter and membrane (Ultra Flo membrane) 
fi lter experiments conducted with raw stormwater collected from a stormwater canal at Carlton, 
in Sydney. The fi lter medium experimented were granular activated carbon (GAC), anthracite and 
sand. Each was used as a single medium in a 1 m fi lter column. The fi lter columns were operated at 
fi ltration velocity 10 m h–1. The GAC fi lter column was capable of signifi cantly reducing the infl uent 
dissolved organic carbon (DOC) concentrations. After GAC fi ltration of stormwater, the average 
concentration of DOC was 1.76 mg l–1, measured using LC-OCD, which represents a 70% removal 
of all types of organic. Membrane fi ltration removed a small additional amount of organics. The 
GAC fi lter as a pre-treatment to membrane fi ltration performed effectively with signifi cant remov-
als in most heavy metals although their infl uent concentrations were low. The treatment train of 
GAC fi lter column followed by membrane fi ltration was able to reduce the turbidity by 99%. The 
GAC fi lter by itself was able to reduce turbidity to an average of 84%. The GAC fi lter by itself and 
with the membrane fi lter both achieved turbidity levels below the ADWG (2004) limits of 5 NTU.
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1. Introduction

Australia is the driest continent, and has one of the 
most variable rainfall intensity in the world. In the last 
100 y, Australia has suffered six major droughts and 15 
other droughts, the most recent one being the worst on 
record. The last drought and concerns about climate 
change have all highlighted the need to manage water 
resources more sustainably. Expanding the benefi cial 
reuse of stormwater runoff lowers the demand placed 
on municipal water supplies and reduces water pollu-
tion. The average annual volume of urban stormwater 
runoff in Australian cities is almost equal to the average 
annual urban water usage, of which at least 50% is for 

non-potable use [1]. Stormwater is now recognised as a 
valuable resource which could be harvested, where pre-
viously it was thought of as a waste stream.

Stormwater runoff is the main source of pollution 
to receiving water such as lakes and waterways. The 
chemical characteristics of stormwater are dependent 
on the nature of surfaces runoff passes on such as roads, 
roofs, etc. Studies have shown that a large number of 
pollutants, both organic and inorganic, may be present 
in stormwater [2,3], both in their dissolved and col-
loidal forms and associated with particles [4]. Such 
discharges of urban stormwater may cause numerous 
adverse impacts including the export of heavy metals, 
organic compounds and pathogens to the receiving 
waters. Best management practices (BMPs) or sustain-
able urban drainage systems (SUDs) such as fi lter strips 
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