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WAT=R

Turning Runo

Integrating Passively Ir
in Urban Planning




Discharge pipe: to
stormwater drainage
for overflows.

Wianamatta Street Tree — employment areas

T

Gravel storage layer: runoff enters through the pipe
or overflow from the pit and drains into the grave!
layer which retains runoff. The trees and plants can
access this runoff over a longer period. This layer is
lined with a plastic liner to avoid excess infiltration
and potential salinity risks.

The trees bordering the lot
provide stormwater quantity
and quality control without
affecting the usability of

the site.

\’

Planting areas: the surface
of the raingardens must

be densely planted with a
variety of plant species.
The surface of the
raingardens must be at
least 100 mm lower than
the surrounding areas.

Filter media: standard
urban soils which support
plant growth and has good
infiltration capacity. The
in-situ infiltration capacity
also improve as plants and
trees establish complex
root networks.



Western Sydney: Urban Heat Island Central

POPULATION DOUBLING

Number of days 235°C
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Liveability in Western Sydney

LIVEABILITY
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BLUE-GREEN INFRASTRUCTURE

BLUE INFRASTRUCTURE

GREEN INFRASTRUCTURE

GREY INFRASTRUCTURE

Pochodyla-Ducka et al (2021)
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Current
Practice

In new greenfield developments, up to one in
three street trees are dying within the first
three years.

Attrition rates likely due to poor planting

methods and maintenance regimes.

Council spending approx $1 million of
landscaping budget on removing dead trees
perannum.

Conclusion: current practice is not working

and will not be effective in achieving canopy
targets.




Initial concept design
Simple, efficient, cost-effective

Simple drop pit to capture and direct
stormwater from road

Gravel wicking bed to hold and store runoff

Natural soil for tree growth

Colocation of services to maximise space for
trees

Maximise perviousness - permeable pavements
for footpaths and parking




State

Stormwater . .
Authority Councils gov/plal_n!mg
authorities
s Waterways/ Industry/
Utility Environment Developers
_ Roads/
Community Transport
sydney Authority
WATITR




CBA with Charles

Sturt University

1.

Conventional street trees —
standard infrastructure, irrigation
only during establishment.

Mixed conventional and bioretention
trees — passive irrigation throughout
their lifetime.

Wianamatta hybrid design — trench
and bioretention, capturing
stormwater in situ.

Wianamatta trench-only design —
full volume retention, no offsite
Infrastructure.
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Option 2 Option 3 Option 4
B Avoided replanting cost BTN reduction
B Property price premium B Carbon sequestration
B Cooling-Avoided GHG emission from hh cooling = Cooling-Avoided hh costs of cooling
B Cooling-Health benefit B Cooling benefits

Figure 3. Share of benefits for each of the project options




1 Project Name .:é l & Native-  Exotic Start Date (average vr) 110112014
Mamre and Aero Street Trees 2 : Mean daily rainfall {mm) 1.80
\ e Annual Raintall [mm) 693
o
| » Step 4 - Tree Characteristics: ¥ Mean Daily Evap [mm) 367
[=%
Eocation [Eitpi; | water Use Category v ‘. “ Annual Evap (mm) 1,342
User Defined = =¥ Input Required? : Medium [o— <
il l \ I / Very Low Low Medium High Very High Water Balance Stats WSUD Tree Traditional Tree
l Yes ‘j Crop Factors Water Use category Total Runoff Inflow (m3) 385 1.0
g ) Default Default Total ET Demand (m3) 376 20,8
Evaporation Data 4 User Defined Crop Factor Crop Factor Chart 2 - Crop Factor Behaviour with ¥arying Total lrrigation Water [m3] 1nz 0
! Monthly L~ — — Min 0.3 :0. Soil Moisture Spill Volume 13.1
| | Maz 0.8 0.8 M W ater balance {m3) 125
\\\ \ il MNumber of WiltingfIrrigation Days 14 0
Crop Factor Behaviour : E MARY ¥ reduction BE
D . t A MARY [MLIHatannum) 154
. § | MNo. of days tree pit spills per annum 15
E Default Mo. of days of imperviouos surface
Tree Tupe o runoff per annum 53
Mative o Results Graph 1 - ¥With Urban Catchment
: | "
Canopy Diameter [m) Smalltree:5Sm
: 90
— & @) | Medium tree:8m | LY T
. Min ¥ o
Root Growth Constrained? ik % Field Capacity A z_:_ 60
Y § 50
, Root Diameter [m) Soil Properties: User Defined? o ag -
Step 2 - Runoff Characteristics: Root Vol = 35% of canopy dia 5 Do not change root DIA Lioar Dafinad FE and WiE Default Mo z 30 -
'Catchment Type Catchment (m2] Initial Losses (mm) Root Depth (m] Field Capacity [mm] 121.2 A 20
User Defined 0.8 2ok wokens 154 10 -
Tree 21.1 5 YWilting Point (mm) 17.2 ) - , - - -
Road 40.5 2 27 ok codana Dy Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
|
Eecipaicans 4t 2 s WSUD Tree Traditional Tree
l Other (Impervious) 0.0 1 w—izid Capacty Wilting Point
 Total 89.5 Step 5 - Watering Requirements:

Bllow lrrigation [only when MC<WP)? Yes , s i
. ApplicationRate(Liwk) 800 / L~

Step 3 - Soil Charactersitics
'Tgbe 150il Cro'ss‘-S»éCtibn'[nir'n] '

1000

‘fypei ST;iI: .—géi‘faeptiﬁ'[mmi .
800

Sandy Loam

Mark Leibman (sustainability Workshop)
Rob Weise (City Green)




Project team

Sydney Water Project design and
management, procurement,

and subject matter expertise.

UNSW Research design, monitoring,
and execution.

City Green Street tree design options

Wave Consulting Detail design for tree pits

Campbelltown Council Potential field trial partner

,—

Developers Council
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Development of six detailed street tree cell designs

Installation of the designs at five locations in
Western Sydney.
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The creation of Best Practice Guidelines for street
tree installation in high density areas in Western
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Community health benefits

Why we
nEEd PIST Reduce temperature

Climate Resilient

Reduce and improve run-off







