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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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Water Sensitive SA Program Partners WP SENSITIVE SR
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Guiding Principles of WSUD ==\5NE%E$WESH

= 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
scales

Unions Street Dulwich, B-Pods
(infiltration systems)
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Highlights package — W WRTER
streetscape solutions P4 SENSITIVE SR

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.

1. Streetscape Solutions

2. Biofilters / raingardens
3. Raingardens and Trees Angas Street, Adelaide adjacent SAPOL

Photo: Water Sensitive SA
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Why choose a raingarden? S5 SENSITIVE SA

 Remove pollutants
 Create microclimate and reduce heat

* Amenity

Source A.King
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Biofilters — Tree pits BT SENSIIVE SF

Beachway Ave, Brooklyn Park

North Terrace Source: City of Adelaide
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. : BISE WHTER
Raingardens - Overview B8 SENSITIVE SR

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

volume of stormwater that is
captured and treated

standpipe with capfor
underdrainage cleanout

Typical Depth Ranges
" T extended detention 100- 300 mm

fitter media layer
400-600 mm

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

treated flows and i
overflows to < \

receiving waters

goose neck pipe

pollutant removal jotted dramage pipes laid flat

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

Source: Designflow
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Raingardens - Overview B8 SENSITIVE SR

functional vegetation supports nutrient removal and
overflows spoil 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
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" TV extended detention 100- 300 mm

fitter media layer
400-600 mm

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

treated flows and i
overflows to < \

receiving waters

goose neck pipe

pollutant removal jotted dramage pipes laid flat

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

Source: Designflow
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Raingardens - Overview B8 SENSITIVE SR

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

volume of stormwater that is
captured and treated

standpipe with capfor
underdrainage cleanout

1. Level of overflow

albe
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" TV extended detention 100- 300 mm

fitter media layer
400-600 mm

2. Filtear media

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

treated flows and i
overflows to < \

receiving waters

Satrated zone promotes pollutant removal jotted dramage pipes laid flat
pitiate althrough ~ OCCUIsas stormwater
denitrification infiftrates through the

bioretention system

Source: Designflow
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Raingardens - Overview B8 SENSITIVE SR

functional vegetation supports nutrient removal and
W spoil - 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

3. Plant Selection
.‘ |\ Sy '\(7 v., ‘ <\ ‘: ¥ ,"\\\ |
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" TV extended detention 100- 300 mm

fitter media layer
400-600 mm

2. Filter media

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

treated flows and i
overflows to < \

receiving waters

goose neck pipe o
isane pollutant removal jotted dramage pipes laid flat
nitrate ‘lﬂ'm@ occurs as stormwater
denitrification infiftrates through the
bioretention system

Source: Designflow
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. . W% WATER
Filter media B 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
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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
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Raingardens - Overview B8 SENSITIVE SR

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

volume of stormwater that is
captured and treated

standpipe with capfor
underdrainage cleanout

1. Level of overflow
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3. Plant Selection

\‘I

' '* \ »’W’“'\\ “\\

Typical Depth Ranges

) ¥ " " M extended detention 100- 300 mm

fitter media layer
400-600 mm

r media
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treated flows and
overflows to
receivingwaters | et
' pollutant removal
4. Saturated Zone irate removal though  OCCUIS 3 stormuater
denitrification infiftrates through the
bioretention system

Source: Designflow
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: M WATER
Tonsley - raingardens P SENSITIVE SA

www watersensitivesa.com LIVERBLE WATER SENSITIVE COMMUNITIES.



BEP SENSITIVE SR
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M WATER
Ah ha moments....... P9 SENSITIVE SA

www.ew.com
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Small systems — M WATER
no overflow structure

B SENSITIVE SR

Murchison Street, Mansfield Park
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Surface levels M WATER
BEP SENSITIVE SR

« Pedestrian trip hazards (keep vertical drop <150mm)
« Flat surface - taper up to overflow pits
 How to deal with batters (hard, soft, structures)

Source: DesignFlow Source: DesignFlow
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Raingardens - Overview B SENSITIVESA

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

volume of stormwater that is
captured and treated

standpipe with capfor
underdrainage cleanout

Typical Depth Ranges
" T extended detention 100- 300 mm

fitter media layer
400-600 mm

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

treated flows and i
overflows to < \

receiving waters

goose neck pipe

pollutant removal jotted dramage pipes laid flat

. occurs as stormwater
I:f;&"’ m"."m"' through ciitrates through the
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Source: Designflow
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Raingarden Species Selection e ssvess

Planting zones

Zone 2a (Treatment)
Zone 1 (Inlet)

Zone 3 (Batter)

glsd TN 22 z 5 -y Zone 2b (Treatment)

Drainage Pipes

To stormwater network/watercourse

Figure 1 — Raingarden zones for plant selection
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Raingarden Planting zones e s vess

Zone 2a (Treatment)
Zone 1 (Inlet)

Zone 3 (Batter)

——————
P

Zone 2b (Treatment)

Drainage Pipes

To stormwater network/watercourse

Figure 1 — Raingarden zones for plant selection
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Trees & Raingardens BT SENSIIIVE SF
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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 == EIE?;TSE%VE SA

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

volume of stormwater that is
captured and treated

standpipe with capfor
underdrainage cleanout

Typical Depth Ranges

" TV extended detention 100- 300 mm

fitter media layer
400-600 mm

(>900mm)

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

treated flows and i
overflows to < \

receiving waters

goose neck pipe

pollutant removal jotted dramage pipes laid flat

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

Source: Designflow
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Plant species proven to be
effective at Nitrogen removal

MW WATER
B SENSITIVE SR

Zone Y Height | Preferred
Form Species Common name g
1 [2al2pl 3 (mm) location
w VIV Carex appressa Tall Sedge 1000 All Less frost tolerant
w VIV Carex tereticaulis Rush Sedge 600-1200 All Spiky
‘ e ' Goodenia ovata Hop Goodenia | 1000-2500 All Spreading shrub
w v|v|v]v Ficinia nodosa Knobby Club-rush| 500-1500 [ Al FOMmENY Isolepss
nodosa
Al Less common juncus
w IV 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 W WATER
effective at Nitrogen removal ~ HSENSITIVESR

Zone

! Preferred
Form Species Common name
J
L/

location

Height
{fmm)

1|2a|2b| 3

Ly

oL Carex appi Sedge

==
‘ Herb
VIV Carex tereti

Mat forming —_
‘ JIV Goodenia «

(3rass
w VIVIVIY Ficinia not Shrub

Tres L

w SN Juncus am

Adapted from EPA Raingarden 500 guidelines
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Plant species for companion M WATER

Zone . Height | Preferred
Image | Form Species Common name : Comment
1|2al2b| 3 (mm) | location
7 Often 5
w’ Vv Bolboschoenus caldwellii | Marsh Club Rush | 300-1200 ey Spreading sedge
. Spreading riparian
E—-1 vV Crassula helmsii Swamp Crassula 50 All gk gt Evos
=R : Spreading herb,
VIV Dichondra repens Kidney weed 200 All A P
; Australian Adelaide
v v'| Rannuculus lappaceus Buttercup 500 Hills
: i y 3 Spreading riparian
- V VIV Selliera radicans Shiny Swamp-mat 50 All herb, turfy
r V v Wahlenbergia stricta Austral Bluebell | 100-900 All Spreading herb
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Randolph Ave, Streetscape Upgrade
MK WATER

City of Unley BEP SENSITIVE SA

LOCALITY PLAN

NOT TO SCALE

Bioretention — raingardens Stormwater infiltration wells
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Typical Raingarden Cross Section ==¥EF,'¢EE$WE SA

—:J\‘—
5 CONCRETE SEATING WALL
| | REFER ACHITECT'S DRG
| FOR DETAIL
|
VARIOUS PLANTI | |
REFER LANDSCAPE ARCHITECT
DRAWINGS FOR DETAILS \|
i\ |
RAINGARDEN WALL | f
INSITU CONCRETE, REFER DETAIL THIS SHEET RAINGARDEN \ {1\ : 0.5
CAR ACCESS FOOTPAT PO ?'.';‘;" Y\ NN | -
| /P | LAY ’
. Ba oY 4 R 1
SN 1 4 L8 i SIMAX)
A\ WA TR TN ——VARIOUS PLANTING RE?;:‘T‘;“PL p—
» S| I { 50 REFER LANDSCAPE ARCHITECT il
\ DRAWINGS FOR DETAILS
—-‘-_—nuuu LAYER ROCK MULCH
550| «—F1L TER LAYER BIO-RETENTION FILTER MEDIA
: {REFER TO SPECIFICATION)
100 ———TRANSITION LAYER ~ WASHED COARSE SAND (REFER TO
1.5mm HDPE LINER SPECIFICATION)
450| =—SATURATED
DRAINAGE LAYER FINE WASHED GRAVEL {2-5mm)
50mm BEDDING SAND D A e P S R D AR T AL B

100 uPVC SLOTTED PIPE
155 150 180 | 670 | 670 | 180 150 155 {3mn SLOTS)
1 1 1

T I
! 2000
DIMENSIONS VARY TO SUIT EACH BASIN

Source: Southfront
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MW WATER
B SENSITIVE SR

Raingardens and trees

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

www.watersensitivesa.com LIVERBLE WATER SENSITIVE COMMUNITIES.



M WHTER
1

SEN

o
: :‘t |

SITIVE SH

1
At e ,'

January 2016 September 2016

www.watersensitivesa.com LIVERBLE WATER SENSITIVE COMMUNITIES.




Like to learn more? M WATER
A snapshot of the range of courses we offer P4 SENSITIVE SR

Register your

Maintenance of WSUD assets interest

Register your
interest

Construction of WSUD assets

Detailed design of constructed stormwater Register your
treatment wetlands interest

Register your

Designing streetscale raingardens interest
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