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Water Sensitive SA - established to build the
capacity of all organisations with a role in the
planning, design, approval, construction or
maintenance of new developments and
Infrastructure to implement best practice water
sensitive urban design (WSUD)
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Guiding Principles of WSUD ==¥|/;|;IQEI|E1R|VE5|:|

= Re-integrate water back
Into urban landscape —
create microclimate

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

= Protect receiving water
quality (streams and
marine)

= Fit for purpose water use

= Solutions at a range of A
Scales Unions Street Dulwich, B-Pods

(infiltration systems)
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Urban water cycle mmmap Living Cities

Local-scale Accentuate Increase
cooling influences vegetation
through design cover
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Irrigated Open water bodies
open space (treatment wetlands,
waterways)

Coutts. A. (2012)



Summertime WSUD Cooling

Various B3.1/3.2 publications

Heat wave
[ 10% - ~0.2°C air temp
100% - up to 1.0°C air temp
3) I.ocal-scale Accentuate Increase (Jacobs, Gallant and Tapper, 2017)
through design cover Typical summer
0.2 =»0.8 fraction — up to
6.0°C surface temp
(Nury, 2016)
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Typical summer
. . ~1.0°C air temp above
Irrigated Open water bodies P
and downwind (1
open space (treatment wetlands, r,,———- PR
waterwavs) (Broadbent, Coutts, Tapper
and Demuzere, 2017)
Suburban heat wave
Low/mod irrigation - ~0.5°C air temp Park cooling
Very heavy irrigation - up to 2.5°C air Typical = light irrigation ~1,0°C air temp
temp UTCI - up to 10.0°C
Up to 20°C surface temperature (Motazedian, 2016)
(Broadbent, Coutts, Tapper and Demuzere, 2017)

UTCI — Universal Thermal Comfort index



Local scale WSUD solutions W% WATER
open water bodies
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Oaklands Park Wetlands Source: City of Marion
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Oaklands Park stormwater
harvesting & re-use scheme
S 3 o rat—
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About the site

Detween weliand,” i
Development type Y > —d
Public < (o,
i areas s :
WSUD feature type el . oo oo 2
Stormwater harvest and re-use - =
|

Total area of wetland = <

2.2 hectares = LN e w:/“ 1

e snucmre-anq- / A e
Cost | S undesground-pipe] : sy —‘"';:
. o ek
$9 million ‘ I 22
Distribution-pipesfrom-bufer- ‘ 3
Date completed —mmmesﬁ .‘ .
December 2013 mhe

Figure-1-Oaklands-stormwater-harvest-and-re-use-projecty

Annual benefits

v Reuse of up to 200ML p.a. of stormwater for irrigation of up to 31 Council
reserves replacing mains or groundwater use, or creating new irrigated areas

v Expected total treatment of 400-500 ML of stormwater p.a.
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Local scale — stormwater W% WATER
harvesting & re-use
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St Clair Wetlands
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Laratinga Wetlands, Mount Barkglg ywarer
recycled water BEPN SENSITIVE SR

Image: Water Sensitive SA Image: District Council of Mount Barker
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Kevin Taylor Park, Bowden Urban Village
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Urban water cycle === | jving Cities

Increased Green roofs Reduced
canopy coverage and walls export of
(trees) stormwater
r.—.—'—.—l_.—.—l—l_l—l—'—l—I—l--l—.—.— S f NN f RN 8 WE—— 6 Smm—— % Sw—
Micro-scale
--------------- > Evapotranspiration A A A
=+ =+ =2 |nfiltration == ;,},3 ";‘N‘EEN

L)
1 H =
v bt
B]
y y
Irrigation Stormwater Bio-retention || Bio-retention || Bio-retention Infiltration Increased
(surface or harvesting (rain-garden) (swale) (tree-pit) systems (porous sub-surface
sub-surface) (tank) pavement) ﬂqws

Source: Coutts et al. (2012)
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Summertime WSUD

Cooling

Various B3.1/3.2 pubs

Precinct canopy
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b) Micro-scale

............... > Evapotranspiration

“Realistic” optimal design
Typically - up to 4.0°C MRT

Heat wave - up to 7.0°C MRT
(Thom, Coutts, Broadbentand Tapper,

Increased

(trees)

canopy coverage

/

(Household to street scale)

Streetscape

Pow e— e ee— e e— e w— Typica"yuptozo.ooc _—_—— v e—

Green roofs Reduced
and walls export of
stormwater
Green roof

surface temp
(Coutts, Daly, Beringer and
Tapper, 2013)

2 ' Typically — up to 1.0°C air temp ™ A I
l =il > Infiltration UTCI - up to 12.0°C = o e :

. (Coutts, White, Tapper, Beringer and )
l A Livesley, 2015) - I
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Irrigation Stormwater Bio-retention Bio-retention Bio-retention Infiltration Increased
(surface or harvesting (rain-garden) (swale) (tree-pit) systems (porous sub-surface
sub-surface) \ (tank) /r\ pavement) flows
8 Single tree
Botanic Garden Rain-garden

Irrigation
Heat wave — up to 3.5°C

air temp
(Lam, Gallant and Tapper,
2017)

Summer conditions
Surface temp —to 25°C
Air above and downwind (1

diameter) — up to 1.5°C
(Shu and Tapper, 2017)

Typically — up to 1.2°C air temp
below canopy

UTCI — up to 7.0°C below canopy
(Coutts, Moore, Thom, Tapper and White,
2017)

UTCI — Universal Thermal Comfort index
MRT — Mean radiant temperature




Micro-scale WSUD solutions ==\!$\{E?IEIIE'IRIVESFI

1. Biofilters / raingardens

2. Infiltration systems

Drawing upon:

Adoption guidelines for stormwater Biofiltration systems
CRC for Water Sensitive Cities.

Designing Streetscape Raingardens
DesignFlow.

Construction of WSUD Assets

Maintenance of WSUD Assets

DesignFlow. Angas Street, Adelaide adjacent SAPOL
Photo: Water Sensitive SA
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Image:

Franklin Street.
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Raingardens - Overview == \SNE?quﬂawE SA

functional vegetation supports nutrient removal and
anoﬂ : letter box grate extended detention zone increases maintains porosity of soil
mto field entry pit volume of stormwater that is
captured and treated

standpipe with cap for
underdrainage cleanout
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Typical Depth Ranges
" T extended detention 100- 300 mm

filter media layer
400 - 600 mm

treated flows and
overflows to < \

receiving waters

goose neck pipe

pollutant removal siotted drainage pipes laid flat

B occurs as stormwater
z'.;&"'a'u'."m“' through +fitrates through the
bioretention system

Source: Designflow
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Raingardens - Overview == \SNE?quﬂawE SA

functional vegetation supports nutrient removal and
anoﬂ : letter box grate extended detention zone increases maintains porosity of soil
mto field entry pit volume of stormwater that is
captured and treated

standpipe with cap for
underdrainage cleanout

1. Level of overflgw
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' " T"extended detention 100 - 300 mm

filter media layer
400 - 600 mm

treated flows and
overflows to < \

receiving waters

goose neck pipe

pollutant removal siotted drainage pipes laid flat

B occurs as stormwater
z'.;&"'a'u'."m“' through +fitrates through the
bioretention system

Source: Designflow
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Raingardens - Overview == \SNE?quﬂawE SA

functional vegetation supports nutrient removal and
anoﬂ : letter box grate extended detention zone increases maintains porosity of soil
mto field entry pit volume of stormwater that is
captured and treated

standpipe with cap for
underdrainage cleanout

1. Level of overflow
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' " T"extended detention 100 - 300 mm

filter media layer
400 - 600 mm

2. Filtear media

treated flows and
overflows to < \

receiving waters

goose neck pipe

pollutant removal siotted drainage pipes laid flat

B occurs as stormwater
z'.;&"'a'u'."m“' through +fitrates through the
bioretention system

Source: Designflow
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Raingardens - Overview == \SNE?quﬂawE SA

functional vegetation supports nutrient removal and
anoﬂ : letter box grate extended detention zone increases maintains porosity of soil
mto field entry pit volume of stormwater that is
captured and treated

standpipe with cap for
underdrainage cleanout

1. Level of overflow 3. Plant Selection
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filter media layer
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2. Filter media

treated flows and
overflows to < \

receiving waters

goose neck pipe

pollutant removal siotted drainage pipes laid flat

B occurs as stormwater
z'.;&"'a'u'."m“' through +fitrates through the
bioretention system

Source: Designflow
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Raingardens - Overview == \SNEF|I~1T3||E$|VE SA

functional vegetation supports nutrient removal and
fmrﬂows spoil : letter box grate extended detention zone increases maintains porosity of soil
mto field entry pit volume of stormwater that is
captured and treated

standpipe with cap for
underdrainage deanout

1. Level of overflow
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3. Plant Selection

‘ '\ ¥ LT\ /A L P '/ Typical Depth Ranges

extended detention 100- 300 mm

filter media layer
400 - 600 mm

r media
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Trees & Raingardens S SENSITIVE SF

Angas Street raingarden early and established, showing arrangement of filter media
Images: Adelaide City Council and Water Sensitive SA
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Filter media depth - Trees =|l| glE?quE%VE SA

functional vegetation supports nutrient removal and
anoﬂ : letter box grate extended detention zone increases maintains porosity of soil
mto field entry pit volume of stormwater that is
captured and treated
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underdrainage cleanout
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filter media layer
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(>900mm)

treated flows and
overflows to < \

receiving waters

goose neck pipe

pollutant removal siotted drainage pipes laid flat

B occurs as stormwater
z'.;&"'a'u'."m“' through +fitrates through the
bioretention system

Source: Designflow
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Raingarden Species Selection B Sesmve sa

Planting zones

Zone 2a (Treatment)

Zone 1 (Inlet)

Zone 3 (Batter)

Zone 2b (Treatment)

Stormywats

Drainage Pipes

To stormwater network/watercourse

Figure 1 — Raingarden zones for plant selection
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Raingarden Planting zones maasnye sa

Zone 2a (Treatment)

Zone 1 (Inlet)

Zone 3 (Batter)

Zone 2b (Treatment)

Drainage Pipes

To stormwater network/watercourse

Figure 1 — Raingarden zones for plant selection
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Plant species proven to be
effective at Nitrogen removal

Fone

B WHTER

B SENSITIVE SH

. Height | Preferred
Form Species Common name .
2al2bl 3 {mm) location
|I I|I | ! i
% vy Carex appressa Tall Sedge 1000 All Less frost tolerant
. : g Carex tereticaulis Rush Sedge 600-1200 All Spiky
ﬂ B Goodenia ovata Hop Goodenia | 1000-2500 All Spreading shrub
. Formerly Isolepis
S Ficinia nodosa Knobby Club-rush | 500-1500 All
nodosa
Less common juncus
"y Juncus amabilis Gentle Rush 600-1200 All species in Adelaide
region

Adapted from EPA Raingarden 500 guidelines

www.watersensitivesa.com

LIVERBLE WATER SENSITIVE COMMUNITIES.



Plant species proven to be WIS WATER
effective at Nitrogen removal T SENSITIVESR

Fone

. Height | Preferred
Form Species Common name .
{mm} location
2bl 3
Carex appt Sedge t
S
‘ Herb
Carex tereti
Mat forming —
W Goodemnia
Grass
v Ficinia not Shrub
Tree -
Is
Juncus am B

Adapted from EPA Raingarden 500 guidelines
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Plant species for companion
planting

M WATER
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Zone .
Image Form Species Common name Height X Comment
salzbl 3 (mm) location
. Often .
o Bolboschoenus caldwellii | Marsh Club Rush | 300-1200 tal Spreading sedge
- Spreading riparian
- S Crassula helmsii Swamp Crassula a0 All herb, ground cover
- . Spreading herb,
ol B Dichondra repens Kidney weed 200 All a i
"R h’l ~
* /| Rannuculus lappaceus Buttercup =00 Hills
e . . . Spreading riparian
- v ol B Selliera radicans Shiny Swamp-mat o0 All herb, turfy
-
t v o Wahlenbergia siricta Ausiral Bluebell 100-900 All Spreading herb

www.watersensitivesa.com
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Download raingarden guide e snsTivesa

Water Sensitive SA is a capacity building program that LlVEHBLE
provides stakeholders across all disciplines within the

development and urban water management industries, with w n T E R S E N S I T I v E

the support they need to achieve theb water sensitive
urban design outcomes. h COMMUNITIES

A GUDE TO RUNWATER TANK S0F S6LECTION

[ WHTER
ISENSITIVE SR

| T | s
B | || e
(B ==

A guide to rainwater tank size Raingarden plant selection WSUD projects in SA - case Streetscale raingardens —

selection for Kent Town studies, interactive map design & practice, 24 May

guideline

Latest News

Call for abstract — AWA 2017 conference: Water in the community
27 April 2017

www.watersensitivesa.com LIVERBLE WATER SENSITIVE COMMUNITIES.




. . M WATER
Filter media BEPY SENSITIVE SA

Specification
Bioretention Technical Design Guidelines:

e References Adoption Guidelines for Stormwater Biofiltration Systems, CRC for
Water Sensitive Cities

Key Requirements:

* Hydraulic conductivity of 100-300 mm/hr
* Some organics (3-5%)

* Some silts and clays allowed (<5%)

Source: Designflow

More information
Water Sensitive SA website

Raingarden 500 Grant Program

www watersensitivesa.com LIVERBLE WATER SENSITIVE COMMUNITIES.


https://watersensitivecities.org.au/content/stormwater-biofilter-design/
http://www.watersensitivesa.com/resources/guidelines/bioretention/
http://www.epa.sa.gov.au/environmental_info/water_quality/programs/rain-garden-500

Randolph Ave, Street U d
andolph Ave, Streetscape Upgrade W WATER

City of Unley BEP% SENSITIVE SA

e
e n e

 LoCALIT

NOT T0 $CALE

Bioretention — raingardens Stormwater infiltration wells

www watersensitivesa.com LIVERBLE WATER SENSITIVE COMMUNITIES.



Typical Raingarden Cross Section ==¥?IT3$$IVE Sh

| | CONCRETE SEATING WALL
REFER ACHITECT'S DRG
|| | FOR DETAIL
|
VARIOUS PLANTI | | |
REFER LANDSCAPE ARCHITECT |
DRAWINGS FOR DETAILS ||
i |
RAINGARDEN WALL: 1\ | }
INSITU CONCRETE, REFER DETAIL THIS SHEET RAINGARDEN /] 0.L5
CAR ACCESS FOOTPAT 0 A l -
\ i o B ) - DTPATH
; 4 VARIOUS PLANTING
) [ 1] 7 50 REFER LANDSCAPE ARCHITECT ggiﬁ;" PLAN FOR
| DRAWINGS FOR DETAILS
/' —Lnuuu LAYER ROCK MULCH
LA
Y LA g P / 550« FI TER LAYER BIO-RETENTION FILTER MEDIA
7/ /S /7 {REFER TO SPECIFICATION)
LA / LA 4 7 : 1
100 ~—TRANSITION LAYER ~ WASHED COARSE SAND (REFER T0
1.5mm HDPE LINER SPECIFICATION)
450| =——SATURATED
DRAINAGE LAYER FINE WASHED GRAVEL {2-Smm)
50mm BEDDING SAN R S A T R P e T T A M I
100 UPVC SLOTTED PIPE
155 150 180 | 670 | 670 | 180 150 155 {3am SLOTS)
I 1 1 I 1 1
l 2000

DIMENSIONS VARY TO SUIT EACH BASIN

www.watersensitivesa.com

LIVERBLE WATER SENSITIVE COMMUNITIES.
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Raingardens and trees

Raingarden in full sun Raingarden shaded to the west by mature tree
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ll A

January 20 September 2016
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WSUD projects - Images & designs geenir =

Watzr Sensl:tir\]IeIdSA s a capalcli'g b'ui:.ding p.rohgrar;\ that LlVEHBLE

provides stakeholders across all disciplines within the

development and urban water management industries, with w n T E R S E N S I T I v E
the support they need to achieve the best water sensitive FAMM UN |T|Es

urban design outcomes.

A GUDE TO RUNWATER TANK S0F S6LECTION

-

[ WHTER
ISENSITIVE SR

v 1(Treatment} i - AR %'v )

-
—a - -2 bl . Y
[y——] n L A

e

aw

Streetscale raingardens —

b v 0 U 4Bty 0 g b s b
o st et bt Vo ! Pt

[
(& ===

A guide to rainwater tank size Raingarden plant selection WSUD projects in SA - case

selection for Kent Town guideline studies, interactive map design & practice, 24 May

Latest News

Call for abstract — AWA 2017 conference: Water in the community
27 April 2017
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WSUD project search

M WATER
.- s E N s ITI v E 5 H ﬁ Aboutus News  Training & events Resources Participate Community  Contact us p

ke
Parham ~L HiSing
Webb Beach Mallala

b2
.

Freeling

Interactive Map

= -
Thompson
Beach Bi1

Towitta Local government, developers and industry have shown leadership and

Lowsrgmt

Two Wells

v . innovation, integrated water sensitive urban design into their projects to deliver
Rersion Sedan 3 wide range of benefits to the community.

The drivers behind any WSUD project may range from a need to provide water
for recreational open space to protecting marine water quality. The solutions
(referred to as WSUD element type) to these challenges may vary depending on
these objectives, unique site constraints and available budget.

Camt

Water Sensitive SA has developed an interactive map that provides a
filtering function to enable you to search for WSUD projects under the
categories below.

_-;&ngas Va

I.'-‘unthal
) Infiltration =
i ‘ Organisation / Local Government Area =
Function / Driver ©
‘ Development Type -

B, Kanmantoo 56 projects matching the current criteria
Mount Barker A Meonarto
— Petwood
: c.a"ihgwn
B33 i \

537 N y 7 | This map has been developed with a database kindly provided by the Goyder
L . | ad - ) - M hIETmEED Instutute for Water Research.
McLaren Vale | (= A ™0 / \
~f e Do you have a new WSUD project you would like to submit or add more details
and images to an existing project?

SRS eon LIVERBLE WRTER SENSITIVE COMMUNITIES.
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Infiltration systems R SENSITIVE S

" Burnside B-Pods
= City of Mitcham

- streetscapes and
- reserves
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City of Burnside, B-pods & WRIER
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Typical B-Pod layout along a street Source: City of Burnside

B-Pod- Installation Source: City of Burnside

www.watersensitivesa.com
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City of Burnside, B-pods  mRamcRvEss

iTranspiration

Rainfall capture

ﬁ Roofwater

Capture
by B-Pod

Infiltration i
i Recharge i

Street tree water cycle showing

Uptake from soil

Union Street Dulwich
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Find case studies

www.watersensitivesa.com/resources/wsud-projects-title/case-studies-page/

—_— -

Randolph Avenue
Streetscape Upgrade
Fullarton

A series of ten raingardens treat
stormwater and 31 stormwater
infiltration wells provide passive
irrigation for new street trees.

Download PDF &

Read more »

www.watersensitivesa.com

Burnside B-Pods

Catch it, keep it, use it: Burnside
City Council’s B-Pod stormwater
retention cells support young and
established street trees and a
community landscaping project in
the nature strip.

Download PDF &

Read more »

MR WRTER

B SENSITIVE SR

Oaklands Park stormwater
harvest & re-use project

Stormwater treatment wetland
integrated into urban parkland that
contributes to an aquifer storage
and recovering scheme, which
supplies water for irrigation of local
parks and sporting fields.

Download PDF &

Read more »

LIVERBLE WATER SENSITIVE COMMUNITIES.
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City of Mitcham - Reserves

Letchford Street Reserve, Bedford Park, during construction Letchford Street Reserve, Bedford Park, after construction
City of Mitcham City of Mitcham

www.watersensitivesa.com LIVERBLE WATER SENSITIVE COMMUNITIES.




City of Mitcham — Doncaster Avenue==\5'€:fsf$|v5 SH
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100mm SANDY LOAM _
=
GEOTEXTILE - 200mm LAP -
=

, 2.0m BOD _ 600600
— _—ROOT BARRIER

(XSS FOOTPATH i ROAD S

d o \\\\k

D R K R KA
LR R KA KA
0202020252 w0t |
00 0004
ORRRRRL]
’h‘!i’h’h‘!i’ﬁﬁ?'h
( ‘0‘000‘0‘0‘0 {1 |7 20MM WASHED AGGREGATE
’0‘0‘0‘0‘0‘0‘ ' AGGREGATE TRENCH
LK KKK KA
XX K KK B00mm WIDE X 1.2m DEPTH
SRRRRKKK]

XK KK
2% %%
DX XK XK X
JO0V9%%%Y)

ji:::;j;;?;
GEOTEXTILE 609

INFILTRATION TRENCH TYPICAL DETAIL

AGGREGATE FILLED INFILTRATION TRENCH -
DONCASTER AVENUE. COLONEL LIGHT GARDENS — MrrcHAM

1.5m

SHOULDER

BARRIER 200mm COMPACTED RUBBLE

1200

1100

INFILTRATION TRENCH LOCATION
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City of Mitcham — TreeNet inlets ==§“EI:|TSE$WE SH
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The 100m2 house BT SENSTVE SR

i

i

:
|

R W‘“’y Dwelling footprint A — 100m2
Allotment Size = 400m2

Site coverage = 25% @

Source: Levesque & Derrick Architects, lada.com.au
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ME WATER
BE P8 SENSITIVE SR

5,000L rainwater
tank for:

= Toilet flushing
" Laundry

= garden
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B WATER

Permeable pavements A SENSITIVE SR

Source: Baden Myers
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| ini WIS WATER
Upcoming training & events B WRIER e

EI.I Streetscale raingardens - design & practice

mAy 17 24 MAY - 9:00am to 4:15pm

2“ Urban infill development - but not as we know
it!
20 JUNE - 10:00am to 12:30pm

Juni7

Source: Monash University

N
w Jmll nrgU L,wgg, WUUU
g " ’Jﬂmﬂ U Uﬂgurgﬂﬂmr.g | ‘
‘ / | ‘i&r | Vi U“ﬂﬂwn Hﬂ
. _;: /-
ds - ‘g i « - o/ N
www.watersensitivesa.com LIVERBLE WRTER SENSITIVE COMMUNITIES.

ﬁﬂunﬂﬂﬂ Humle h,







