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Soil water banking to max
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benefits of stormwater harvesting systems

CITY OF MELBOURNE

g5

ou
L B

¥

-FREE T



What is soil water banking?
What are the benefits? o~
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Update on City of Melbourne’s ,-,.".
soil water banking trial
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Soil Water Banking- What is it?

« Using the soil as additional
storage facility

 lrrigating the deeper layers of soil

* Applying the water to depths
greater than 500mm, and

* Qutside the typical irrigation
season

« Used to optimise capacity of a
stormwater harvesting system




Benefits to soil water banking

* More use of stormwater
system in winter

* Improve stormwater
quality

* Deeper watering of roots

* |Improved tree health

Shallow watering
Deep waterlng

» Adaptive measure to G e oo D
. : ——:—_—_ === 4 =
climate change — a w....“_ =
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* Ability to become cool v*’-. -
refugeS d uring heat waves Figure 1. Shallow and deep watering of a tree (Geoff Connellan)
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Why did City of Melbourne want to explore soil water banking?

TOTAL WATERMARK-
CITY AS A CATCHMENT

UPDATE 2014
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' Water quality

+ 30% reduction in Total Nitrogen

contributed to the waterways from the
municipality of Melbourne’s catchment
(baseline year 2000).

‘CREATING A HEALTHY CITY "

IN A HEALTHY CATCHMENT’ CITY OF MELBOURNE

CLIMATE CHANGE
ADAPTATION STRATEGY
REFRESH

2017

VISION

Melbourne is adapting well to climate change
so it can continue to prosper and thrive

GOALS

GOAL 1
Enhance the natural environment

and green spaces of our municipality

GOAL 2
Shape our built form and urban renewal areas
to withstand future climate change Impacts

GOAL 3
Strengthen the resilience of our inclusive,
family friendly and culturally diverse community

GOAL 4
Protect and enhance our diverse economy

KNOWLEDGE
.

GOAL 5

Continue to build City of Melbourne's
adaptation capabilities and expertise

PRINCIPLES
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INNOVATION

&
MULTIPLE
BENEFITS

BUILD
PARTNERSHIPS
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COLIMNCIL

Royal Park Wetlands C183ML)

DaHing Strest, East Melboume (21.E3ML)
Fitzroy Gamdere (59 ML)

Birrarung Marr (30 ML)

Chuesn Wic toria Garderns (20ML)
Fansington Cormunity Sentee (1 2ML
Ciuesn Wictorian Market (5HL)

Mese Cruay Padk C2HL)

PUBLIC

9 Sidney Myer Music Bowl(15ML)

12 The Shrinz (5 .8ML)

N Royal Botanic Gardens (40 ML)

12 Melbourne & Chimnpic ParkCd5H L

13 MiCC Seswer Mins (180M L)

14 Royal Exhibition Building Mussurm (5. 4FL)
15 Melbourne Joo 1 S2ML)

16 State hetball & Hoo key Centre J9MHL

17 Public Recards Cifice (2. 7ML

18 Southern Cross Station (ML)

FRIVATE

19 Wesky College (A3 ML)
20 2o Wictoria Strest (4ML)
2 University of Melbourne
Ec onornic = Buikding (32ML)
22 Trinity College (30MLY
2% Docklands Stadiomm C25ML)
24 Corresso (A0 ML)
25 Herald Weskly Times - Westgate Park (20 ML)
26 B Bourke Strest (ZEML)
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LEGEND: WWATER HARNVESTING SYSTEME:

WATER =
. @oom ‘20—100ML ‘1OOML+ ML+
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Theory: Stormwater harvesting systems are under used in winter. By
using them throughout the year we can treat more stormwater runoff and
g remove more pollutants. Deeper layers of the soil profile are below
g optimum moisture coming into summer.
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Objective

Obijective - Trial,
monitor and provide
recommendations
on how to increase
soil moisture down
to 600-800mm
without making the
surface boggy
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Methodology

Installation

: firrigation . Data
: : |dentify - Winter -
Selselgtai o . tei?ilr! . . potential system and . irrigation capture Decision

: soill and point
SlEE moisture program analysis

Sensors

Incorporate soil water banking
into irrigation program
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Choosing a site — Fi

tzroy Gardens

During Millennium Drought, the
irrigation in Fitzroy Gardens was
restricted

A stormwater harvesting system
was introduced in 2010

Two underground tanks with
SML of storage

Relatively young vegetation
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Soil Mapping

« EM38 technology was trialled for large
scale mapping

« EM38 is good for understanding soill
characteristics in parks - dry areas,
salinity peaks, irrigation leaks.

« EM38 technology can't identify soil types
In urban parks




Soil Sampling

« Small scale traditional soil samples were taken
* Most of Fitzroy Gardens considered loam




Identify potential sites for Irrigation trenches and soil moisture sensors

v« Developed a plan for the irrigation
W4 trenches — location, design

AV |« Plan submitted and approved by

| Heritage Victoria for works




Installation of Soil moisture probes

« Two types of probes

e capacitance probes
« TDR probe

« Web platform/computer
interface

« Suitable hardware for a park




Final site selection

CITY OF MELBOURNE



i i robes
tion System and soil moisture p
Irrigati

20

0.5m
1.5m

3.5m

SOIL MOISTURE

SENSOR PROBES
208

300w x 500p
INFILTRATION TReNcy

SOIL MOISTURE
SENSOR PROBES
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Summary of results

Commonalities between east and west
» All layers were affected by rainfall events.
« 1stand 2"d probes affected by irrigation

+ 30 mins gap between the 1st distance and the
2nd distance

WEST Cross section of irrigation trench and soil moisture probes

« 3" probe not affected by the irrigation program
» Soils at 80cm saturated - i -
* No waterlogging in upper layers 0

20

30
West 40 PROBES
« Layers between 60- 80cm layers at 0.5m 1.5m 2l

distances affected gg —_—

» Serious water logging in the 70cm and 80cm 80

10

20
East 0

+ Irrigation program effecting layers 40-60cm \ 40

below the surface gg

70
80

PROBES

/
layers EAST /
/
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Conclusion/ Learnings

» Lower layers of the soil increased in soil
moisture

+ Surface did not become boggy

* Lower layers (700-800mm) saturated
quickly

« Data not conclusive at this stage

« 2018 winter trial scheduled

» Soil Water Banking Report available

Key learnings
+ Site selection critical
* Hard to prove the business case
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