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Outline

e QOur Research Concentration — Sustainable Infrastructure and
Resource Management (SIRM) and Our Links with CWMS

* Constructed Floating Wetland

* Yorke Peninsula Council WWTP Upgrade — Ardrossan Golf Club
CFW Trial
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Our Research

e Sustainable Infrastructure and
Resource Management (SIRM)
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Constructed Floating Wetland

* Designed and constructed to
mimic natural floating wetland ek %
systems and their water i \ ey
treatment capabilities g — |

* Flexible to be incorporated into

Pond 3 Inlet

existing urban water bodies T #

e Setup and act as a hydroponic
system

* Soil-less planting innovation by
coordination biological and
building efficient in a feasible

manner University of
South Australia



How Does CFW System Work?

Native Wetland Plants

* Plant roots system grows

directly into the water ' ‘ "
column / ~’ 'w

* Provides substantial surface
area for the growth of
microbial biofilm

e Constructed and operated
to remove nutrients and
other contaminates from e
the water
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How the CFWs System Works?
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CLARITY
AQUATIC

Large scale application example: ACT
Healthy Waterways Yerrabi Pond —
Stormwater Cleansing
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Clarity Aquatic CFW modules come with a 10-year structural warranty,
have an expected lifespan of > 30 years, are fully recyclable at the
end of their lifespan and do not add to landfill burden.
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Mawson Lakes Case Study

Preparation and Installation of CFWs

e Gravel (14 mm) as a filter media
e 4 CFWs modules (30 baskets each)

CFWs Plants Selection

* Plants are selected for their ability to
remove nutrients, pollutants and
contaminants

* Assess various kind of plants and their
percentage of nutrient removals

* Baumea juncea and Juncus kraussii have
been selected for this project
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Mawson Lakes Case Study —
Nutrient Removal/Uptake Results

Total Nitrogen Total Phosphorus
350 50 ¢
00 £ —e= Juncus Krausii 45 ¥  =—e= Juncus Krausii
— 300 Baumea juncea o~ 40 _ —e—Baumea juncea
£ 250 E 35 ¢
5D ep
g 30 1
E 200 20
e T 0]
£ 150 H = 20 -
:_:' - 15
— 100 B
7z =~ i
H 10
50 - 5
; 0 _:_#:I_—'—T“-
0 T T T ' 1 7 14 26 60 130 170
1 7 14 26 60 130 170 Ti S
ime (days)

Time (days)

University of
South Australia



Yorke Peninsula Council WWTP Upgrade

* Build and upgrade the WWTP at the
Ardrossan Golf Club

* Current capacity is 180KL per day

* Feasibility study of using constructed
floating wetland (CFW)

* Increase the capacity of the existing
wastewater treatment system by at
least 25%

* Upgraded system has a daily
wastewater treatment capacity of
225 KL/day
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Ardrossan Area WWTP Daily Flow Data

KL/DAY
450

Stanc

Inflow

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Daily Flow % 17.52%)| 4.52%| -0.74%| -2.57%| 8.43%| 35.48%| -6.57%| -4.00%| 6.03%| 17.58%,

Anmual Flow %] 1430%| 4.52%)| 8.18%| 3.33%| 38.66%| 23.99%)| -3.90%]| -2.35%| 15.28%| 45.08%

Removal Rate (%)
Sample Data | Limits | 2008 | 2009 | 2010] 2011 ] 2012 2013 2014] 2015] 2016] 2017] 2018] 2019] 2020] 2021 2022
Biochemical
Oxygen 20 | 100|100 100] 75| 100] 100] 100 75 00| 75| 75| 75| 100] 100] 75
Demand [me/1]
Suspended |0 | o5 | o0 | 75 | 75 | 100 ] 100 100 100 so | 75| 75 | 100 ] 100 s0 | s
Solids[mg/1]
Thermotolerant UniverSity Of
ColiformsE. colif 100 | 50 | 100 25| 75| 75| 75| 75| wo] 10| so| 75| s0] so | s0| 75 South Australia
[/100ml]




Trial Design —
Intermediate Bulk Container (IBC) Setup

 10IBCtanks
* 5 plants per basket, for 2
baskets per IBC tank
* Phragmites australis
= 3 |BC with lower salinity
= 3 |BC with higher salinity
* Baumea rubiginosa
= 3 |BC with higher salinity
e Evaporation measurement

= 1IBC
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Solar Aeration

Ozonation

Solar Aeration

Constructed Floating Wetland University of
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Spectral Monitoring & Analysis
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Artificial Intelligence based on
Spectral Data Input to control
Ozone Ultrafine Bubble R —
Technology for oxidation
(Hydro2020)
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Potential Pond System Layout
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Land Area (nf) Volume (m?) Slope
Pond 1 2520 6029 45" . )
Pond 2 1408 2058 38.66° U nlverSIty of
Pond 3 1872 2304 26.57 South Australia
Total 5800 10391
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Thank you!
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