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Abstract:

Urban expansion increases the area of impermeable surfaces and thus limits natural infiltration, increasing
the risk of urban and suburban flooding. The increased volume of urban runoff may carry significant
amounts of pollutant loads such as gross and dissolved pollutants including sediments, nutrients, heavy
metals, oil and grease, pesticides and hydrocarbons. In order to treat and manage stormwater, different
strategies have been introduced in different countries. These strategies are mainly to harvest and treat
stormwater and enhance infiltration and discharge relatively fresh water to the receiving water bodies. These
include: Low impact development (LID) in USA, Sustainable urban drainage systems (SUDS) in the UK,
Well balanced Hydrological system in Japan and Water sensitive urban design (WSUD) in Australia.

Many of the stormwater strategies involve the use of gray infrastructures such as, drainage and sewerage
pipe, side entry pit, gross pollutant trap, spoon drain, catch basin insert etc. These gray infrastructures
fundamentally do not treat the stormwater but release the contaminated stormwater to the nearby water
bodies, which is a threat to the aquatic environment. That is why “Green Infrastructure (GI)’ has been
introduced which is gaining popularity around the world in recent years. In 2019, Ministry of Land,
Infrastructure, Transport and Tourism of Japan has compiled the "Green Infrastructure Promotion Strategy"
which indicated the characteristics and significance of GI and describes how it can be promoted in practice.
In 2020, GI Public-Private Partnership Platform was launched with the aim of promoting the social
implementation of Gl through the participation and cooperation of various stakeholders. Currently, Japan
Institute of Wastewater Engineering and Technology is finalising a technical report on the Utilization of
green infrastructure for the promotion of sewerage business (due December 2022) which will show how Gl
can be promoted and used for the sewerage business in Japan.

In Australia, Water sensitive urban design (WSUD) has been introduced through the Stormwater
Management manual. The WSUD provides the information on the use of best management practices (BMPs)
for stormwater treatment and management which includes structural and non-structural BMPs. Structural
BMPs are the physical structures that are placed in various locations of the catchment to treat the stormwater
while non-structural BMPs mean the awareness development among the stakeholders using varieties of
communication media. The WSUDs for structural BMPs may be either gray or green infrastructures.

The green infrastructures are basically interconnected network of waterways, wetlands, woodlands, wildlife
habitats and other natural areas that support native species, maintain natural and ecological processes,
sustain air and water resources and contribute to the health and quality of life for communities and people.
We are now trying to convert many of the gray infrastructures to Gl such as storm drainage to living stream.
We are also researching how gray infrastructure could be added a new feature to make it GI. In addition, we
are introducing varieties of green media such as, Sawdust and wood shavings of radiata pine, Wood Biochar,
Alum sludge, Mix of Sandy loam and sawdust and Australian native plants. The green adsorbent media are
tested in batches and columns to check for their suitability for using them in bio-retention system or greening
the catch basin insert. Currently, various Western Australian native plants are being tested for their
suitability for using them in the floating treatment wetland (FTW). The FTW is a relatively new Gl that can
enhance the water treatment process by phytoremediation. The FTW consisting of a floating bed with native
plants working in a hydroponic system can be designed either for a new constructed wetland or retrofitted
in an existing stormwater retention pond.
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