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MK WATER
Water Sensitive SA Program Partners &8 SENSITIVE SH
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. MK WARTER
Overview B SENSITIVE SA

1. What is water sensitive urban design
2. Natural water cycle versus urban water cycle

3. Land use change impact on:
— stormwater runoff quality, ie pollution
— stormwater runoff quantity, ie flood risk
— urban heat island effect

4. WSUD solutions within City of Salisbury
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. . . B WATER
What Is water sensitive urban design? W SENSITIVE SA

“The Integration of urban planning with the
management, protection and conservation of
the urban watercycle that ensures that urban
water management is sensitive to natural
hydrological and ecological processes”

RESOURCE: Video (3:29)
Water sensitive urban design simply explained
http://www.watersensitivesa.com/water-sensitive-urban-design-wsud/
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. . M WATER
Guiding Principles of WSUD BEPN SENSITIVE SH

= Mimic the natural water cycle
as close as possible

= Re-integrate water back into
urban landscape, create
microclimate

= Re-use of water at source
(or close as possible)

= Protect receiving water
guality (streams and marine)

= Fit for purpose water use

= Solutions at a range of .
scales to build resilience Unions Stret Dulwich, &-Pods
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| M WATER
Sustainable MR SENSITIVE SA

More healthy natural ecosystems in urban environments
) Stormwater contribution to total annual load of sediments to
" marine waters = 6,180 tonnes

Stormwater contribution of nitrogen to the marine
environment p.a.

150t

Photo: S.Bryars
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| M WATER
Sustainable MR SENSITIVE SA

More healthy natural ecosystems in urban environments

Impervious cover at which stream health is impacted

Good Impervious Cover Model
= £
§ Falr | &
&
=
3
é Poor

29 40% s0%5 8%
Watershed Impervious Cover

Source: clear.uconn.edu. Centre for Land use education and research, Connecticut
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| WIS WATER
Liveable BEPE SENSITIVE SA

Green & blue natural landscapes
enhancing human health & wellbeing

T in daytime temp. T can increase
cooling demand in Adelaide’s CBD by 1.5

million kWh per year = 1000 tonnes in
CO, emissions

. threshold temperature for Adelaide
2=8® ahove which mortality rates increase by

2-10%
. . . . . 78 % = 'j:, ol Y
. community less likely to be overweight B o DRIV . A R i £
40% living in greener neighbourhoods Surface brightness temperature of the CBD &
North Adelaide, early hours of 7 March 2011
(European study)

Source: Flinders University
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Natural water cycle versus M WATER
urban water cycle BB SENSITIVE SH

10 million litres of rain

Qm Water on a hectare of forest
DA ST " over a year

0 I:l""-‘;“w'ﬁ ':ll:u':' Eﬁ oo J: &,

Source: CRC for Water Sensitive Cities
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Natural water balance == glEFpI;TsE%VE SH

85% lost to evapotranspiration

15% to stream filtered through
soils (little or no direct runoff)

Source: CRC for Water Sensitive Cities
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. . M WATER
Replace forest with a building BEPN SENSITIVE SH

85% lost to evapotranspiration 15% lost to evapotranspiration

ORISR

SR B No water to stream T
15% to stream filtered through through soils 85% straight to stream

soils (little or no direct runoff) (unfiltered) through
stormwater pipes (all direct

www.watersensitivesa.com I"UnOff)




o : B WHTER
Mimic natural flow regime BP9 SENSITIVE SA

15% lost to evapotranspiration

60% to be kept
out of stream by
harvesting

15% filtered through infiltration, biofiltration,
irrigation etc and returned to streams to restore
Source: CRC for Water Sensitive Cities baseflow
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Natural water cycle

B WRTER
W& SENSITIVE SR
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Source: www.epa.sa.gov.au/files/7492 urban water cycle.jpg
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ange to hydrograp BEPY SENSITIVE SA

pre and post development
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_ M WATER
Stormwater management hierarchy BB SENSITIVE SH

Volume reduction

Water Quality

Flow reduction

Conveyance

Source: Organica Engineering
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. . . MK WATER
City of Salisbury WSUD Projects BEPN SENSITIVE SH
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RESOURCE: Interactive map
http://www.watersensitivesa.com/wsud-projects/
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. M WHTER
Parafield wetlands RN SENSITIVE SA

Source: City of Salisbury
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Parafield aquifer storage and recovery M3k WHRTER
(ASR) scheme BB SENSITIVE SA

Source: City of Salisbury
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o . B WHATER
Biofilters - Overview RN SENSITIVE SA

. functional vegetation supports nutrient removal and
letter box grate extended detention zone increases maintains porosity of soil

volume of stormwater that is
captured and treated
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standpipe with cap for
underdrainage cleanout

Typical Depth Ranges

" TV extended detention 100- 300 mm

fitter media layer
400-600 mm

-------------------

treated flows and
overflows to ,
receiving waters Jh 1 S S S —— . . .

goose neck pipe

iiane . pollutant removal jotted dramage pipes laid flat

. occurs as stormwater
r:;&"’m"."m"' through ciitrates through the
bioretention system

Source: DesignFlow, Adapted from Heathy Waterways
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o . B WHATER
Biofilters - Overview RN SENSITIVE SA

. functional vegetation supports nutrient removal and
letter box grate extended detention zone increases maintains porosity of soil

volume of stormwater that is
captured and treated

standpipe with cap for
underdrainage cleanout

1. Level of overflgw
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Typical Depth Ranges

" TV extended detention 100- 300 mm

fitter media layer
400-600 mm

-------------------

treated flows and
overflows to ,
receiving waters Jh 1 S S S —— . . .

goose neck pipe

iiane . pollutant removal jotted dramage pipes laid flat

. occurs as stormwater
r:;&"’m"."m"' through ciitrates through the
bioretention system

Source: DesignFlow, Adapted from Heathy Waterways
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o . B WHATER
Biofilters - Overview RN SENSITIVE SA

. functional vegetation supports nutrient removal and
letter box grate extended detention zone increases maintains porosity of soil

volume of stormwater that is
captured and treated

standpipe with cap for
underdrainage cleanout

1. Level of overflow
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Typical Depth Ranges

" TV extended detention 100- 300 mm

fitter media layer
400-600 mm

2. Filtear media

-------------------

400 mm (nominal)
submerged la
treated flows and T
overflows to ,
receiving waters Jh 1 S S S —— . . .

saturated zone promotes pollutant removal otted drainage pipes laid fiat
nitrate removal through ~ OCUs s stormwater
denirification infiftrates through the

bioretention system

Source: DesignFlow, Adapted from Heathy Waterways
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o . B WHATER
Biofilters - Overview RN SENSITIVE SA

. functional vegetation supports nutrient removal and
letter box grate extended detention zone increases maintains porosity of soil

volume of stormwater that is
captured and treated

standpipe with cap for
underdrainage cleanout

1. Level of overflow
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3. Plant Selection
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Typical Depth Ranges

" TV extended detention 100- 300 mm

fitter media layer
400-600 mm

2. Filter media

-------------------

400 mm (nominal)
submerged la
treated flows and T
overflows to ,
receiving waters Jh 1 S S S —— . . .

saturated zone promotes pollutant removal otted drainage pipes laid fiat
nitrate removal through ~ OCUs s stormwater
denirification infiftrates through the

bioretention system

Source: DesignFlow, Adapted from Heathy Waterways
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o . B WHATER
Biofilters - Overview RN SENSITIVE SA

. functional vegetation supports nutrient removal and
letter box grate extended detention zone increases maintains porosity of soil

volume of stormwater that is
captured and treated

standpipe with cap for
underdrainage cleanout

1. Level of overflow
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3. Plant Selection
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Typical Depth Ranges

) ¥ " " M extended detention 100- 300 mm

fitter media layer
400-600 mm

r media

WO W W W WA AR W W W O W W

treated flows and
overflows to
receiving waters

catrated one pollutant removal
; f occurs as stormwater
nitrate removal through
denitrification infiltrates through the
bioretention system

4. Saturated Zone

Source: DesignFlow, Adapted from Heathy Waterways
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M WATER
RESOURCES B SENSITIVE SA

Design Guideline - Adoption Guidelines for Stormwater Biofiltration
Systems, CRC for Water Sensitive Cities
https://watersensitivecities.org.au/content/stormwater-biofilter-design/

Video - How to build a raingarden (8:56)
http://www.watersensitivesa.com/how-to-build-a-raingarden-in-your-

backyard/

Guideline - A guide to raingarden plant species selection

Water Sensitive SA
http://www.watersensitivesa.com/wp-content/uploads/Raingarden-
Plant-Fact-Sheet-v5 FINAL-Decl6.pdf

Funding — EPA Raingarden 500 Program
http://www.epa.sa.gov.au/environmental info/water quality/programs/r
ain-garden-500
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http://www.watersensitivesa.com/wp-content/uploads/Raingarden-Plant-Fact-Sheet-v5_FINAL-Dec16.pdf
http://www.epa.sa.gov.au/environmental_info/water_quality/programs/rain-garden-500

B WATER
B4 SENSITIVE SH

. -
How to construct a raingarden %

il
il

Tips
1. If your raingarden is greater than 4m wide install two slotted drainage
pipes (evenly spaced) and two overflow pipes
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../WSUD in home_how to build raingarden/Raingarden_How to build domestic

LALLM B WHTER
What do I need? /... K SENSITIVE SA

\\ ) 2},& ) r'/'/’ .

Plants — See Water Sensitive SA Guide
to Raingarden plant selection and
placement

Filter media — Sandy loam - some clay
(up to 3%) and organic matter (up to
5%) to retain moisture between rainfall
events

300-800mm

Saturated zone = Transition layer — washed sand

transition + drainage
layers must be lined with
HDPE liner

Transition

Saturated Zone
200mm | 100-300mm

Drainage

Drainage layer — 7 — 9mm aggregate

www.watersensitivesa.com
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B WATER
S SENSITIVE SA

Shopping List =
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. . . M WATER
Home raingarden shopping list BE# SENSITIVE SA

= HPPE liner (preferred) or pond liner

= 2 x90mm x 1m PVC pipe Tools

= 50mm slotted agricultural pipe — to suit — minimum 3 - Ar?gle
metres for 1m2 grinder

= 2x90mm T junctions - Saw

" 4 x 90x75x60x50x40 stormwater PVC stepped adaptor - Stanley knife
(Holman) - Pen

= 4 x 50mm couplings (Vinidex) - PVCglue

= 2 xElbow 90 degrees - ruler

= 1 x90mm PVC collar and cap and screen (with mesh to

keep mosquitos at bay)
= Plus pipework to connect to downpipe
= Duct tape
= 20 mm gravel (for area at 200mm depth)
= 4 -7 mm screenings or pebbles (for area at 50 mm depth)
= Washed sand (for area at 100mm depth)
= Sandy loam (for area at 400m depth)
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. B WATER
Plus a basic frame RN SENSITIVE SA
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. . MK WATER
How to size your raingarden WP SENSITIVE SA

Area of run-off |Area of

(m?) raingarden
(approx.) (m?)
50 1

100
150
200
250
300
350
400
450
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. M WATER
Stormwater greening our suburbs  BEB SENSITIVE SA
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_ _ MK WATER
Permeable surfaces University of SA BB SENSITIVE SH

Source: Baden Meyers
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Benefits of WSUD RN SENSITIVE SA

 Reduced pollutant loads — TN, TP and SS
« Watercourse stability

« Healthy waterways and marine
environments — more opportunities for
recreational use

* Flood mitigation
« Urban cooling
 Human health and wellbeing
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e HOW S

. MK WATER
N questions BRI SENSITIVE SR

nould we design our cities and towns to

minimise the impact of changes in land use
and imperviousness on community wellbeing
and the environment?

« What technologies or design elements could
we apply?

* How do Infiltration rates differ across a range
of soll types? What are the implications for the
rate of stormwater runoff?
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