Sustainable Urban DrainageMAW'NGHAM | [

Traditional approaches to drainage have involved removing
water from where it lands as quickly as possible.
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There is an overwhelming body of scientific evidence that these Precipitation

traditional approaches are causing a range of environmental
problems further down the catchment and in receiving waters.

Modern drainage systems should be designed to achieve a
balance between flood/ drainage and environmental protection.
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stormwater runoff and future demand on the water supply
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The use of recycled water in the Doncaster Hill water plan will
provide a new local water source to offset future demands on
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the existing water supply system, and because it is produced In a natural drainage system most rainfall soaks into the ground and either recharges the water table or is

locally, the water will have a reduced greenhouse impacts released into the atmosphere as evapo-transpiration. Surface runoff is a relatively rare event, occurring only

(when compared with desalinated water). during larger rainfall events or when soils are saturated.

To achieve improved stormwater management outcomes there In developed cities this balance is fundamgntally altered. Drainage systems connected to imper_v_ious

are three recommended approaches surfaces (eg roads, roofs) generate runoff in response to even very small storms, and opportunities for

«Rainwater to hot water service natural seepage are severely limited.

sLandscape treatment of site runoff; and A more sustainable approach aims to remove the volume of water entering the stormwater system, either by

*Green roofs). identifying opportunities for it to be used onsite, or encouraging it to infiltrate into the soil where it either
migrates to recharge groundwater or can be stored and used by vegetation when weather conditions are

The remainder of this document outlines further detail on how suitable. .

stormwater could be used.

Council understands that each site is different and has its own set of challenges and opportunities. The guidance provided is aimed to facilitate the
best outcomes to suit a site context and informatio n provided is conceptual to get the best design resp onse. In the approaches listed there are
some potential tradeoffs that can be negotiated wit h Council- for instance vegetation may be less effec  tive at reducing the frequency of stormwater
flows but may offer significant biodiversity advant ages if suitable species are selected and correctly designed. Ver 1 032011



Redefining urban runoff

The stormwater management aspects of the Doncaster Hill water plan are aimed at restoring urban runoff to mimic more natural flow patterns.

Improved Water Quality

In the 1990’s a significant study was undertaken by
the CSIRO which identified excessive amounts of
nitrogen entering Port Phillip Bay as being a major
long term threat to the health of this water body.

A healthy, functioning Port Phillip Bay plays a
significant role in Melbourne’s economy through a
diverse range of activities including beach holidays,
recreational fishing and diving and tourism.

Recognising the importance of the Bay, the
Victorian government established nitrogen reduction
targets. A proportion of the required reductions will
be met by treating stormwater runoff.

A suite of Water Sensitive Urban Design treatment
techniques have been developed which include
wetlands, swales, infiltration trenches and bio-filters.
In many greenfield estates wetlands are used to
improve stormwater quality, however in developed
areas, a lack of suitable space makes ‘at source’
treatments more viable.

At source treatments include infiltration zones,
swales/ grass verges and bio-filters (raingardens).
In addition to the reduction of nitrogen, an integrated
design can be optimised to remove other pollutants,
encourage the retention of (the generally more
frequent) small rainfall events in local soils and
support vegetation/ landscape.

Managing Peak flow

Urbanisation increases both the volume and rate of
runoff in areas where impervious surfaces are
connected to formalised drainage systems.

Increased peak flows can cause problems in
downstream areas, especially in the form of flooding
and increased stream erosion.

Appropriate use of Onsite Detention (OSD) can
alleviate some of these flooding impact. It may also
prolong the amount of time that storm flows are
sufficiently large enough to pose an erosion threat.

=== Runoff from urban catchment

== Urban runoff with OSD

Natural streamflow

Runoff Rate

Critical flow for stream erosion

Time

This diagram illustrates the principles behind natural and modified
runoff. For a natural runoff flow peaks tend to be gradual and
relatively low, often below a critical velocity that could cause erosion.
While the OSD maodified flow doesn’t have the same peak as the
urban catchment runoff it can stay above the critical erosion velocity
for a longer period of time. Peak discharge rates from an urban
catchment can significantly affect erosion and flooding.
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Reduced flow frequency

Along with the quality and quantity of
stormwater runoff, urban streams are impacted
by timing and frequency of stormwater inflows.

In stream ecological processes require different
flow regimes at specific times for a range of
reasons including the creation of suitable
habitat, allow breeding, and facilitate migration.

As described earlier traditional drainage
approaches increase the frequency at which
runoff occurs. Increased flow frequency
disrupts stream processes, often by reducing
the ecological recovery time between rainfall
events.

Reducing the frequency of downstream flows
can be largely managed by controlling smaller
rainfall events and providing opportunities for
stormwater to be used on site or managed in
the landscape or site soils.

The approaches described in the water plan
can be optimised to reduce the increased
runoff frequency that results from development.

Runoff days (post
development)

Runoff days  (pre
development)

1995 1998 2000 2002

Modelling undertaken for a site in the Doncaster Hill area is
indicative of the dramatic increase in surface runoff as a result of
urbanisation for the period 1995- 2002.
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Doncaster Hill Water
Plan conceptual
layout- Rainwater to
Hot Water Service
option

The suggested approach will:

=3

buildi g water uses
[ ] | | [ W ]

Water efficient  1on water/ recycled water for

appliances laundry, foilet and pot plants Mains water for other
g = pemaluses

1 .
Satisfy Best Practice Stormwater B.o| .
Management targets* % .
o U]

Meet Council’s OSD Policy

Comply with Council’s Sustainability
Management Plan

«as defined in Urban Stormwater Best Practice >

Environmental Management Guidelines, CSIRO Hot water for .

Publishing, 1999 Backflow prevention h d .
w preventi

<Design response must showeran

Satisfy Rainwater Use in Urban Communities Guidelines laundry

Mains water back up

(endorsed by the Department of Health), including a
rainwater management plan for building

for HWS

IIIIsyppbllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Applicants should consider- the roles and responsibilities of . .
Owners corporation in managing common areas < Sewer collection of all internal wastewater

Approach recommended for
sites with large number of
apartments, dominated by roof
area, small residual landscape
areas

ww.health.vic.gov.au/... /rainwater _use_in_urban i -pdf

Advantages

*Supports 6 Star Rated building water management system
*World's Best Practice Water Management solution
*Reduced requirement for OSD

«Simplified compliance with all Planning requirements
*Reduce ESD cost to developer

«Partnership approach between Council, developer and
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Doncaster Hill Water
Plan conceptual
layout- stormwater to
landscape/ WSUD
option

The suggested approach will:
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Watgr efficient Tank water/ recycled water for
appliances :
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Satisfy Best Practice Stormwater
Management targets*

Meet Council’'s OSD Policy

Comply with Council’s Sustainability
Management Plan
* as defined in Urban Stormwater Best Practice

Environmental Management Guidelines, CSIRO
Publishing, 1999

Where this approach is adopted the design response
must:

Sewer collection of all internal wastewater
Approach recommended for sites where rainwater
to hot water is not feasible, drainage towards
landscape areas is favourable and sufficient

landscape area
Landscape treatment of roof and surface runoff

Adopt WSUD design principles outlined in appropriate
publications (eg Urban Stormwater Best Practice
Environmental Management Guidlelines, Facility for
Advanced Water Biofiltration)

Applicants should identify the roles and responsibilities of
Owners corporation in managing WSUD elements.

Specialist design approach using appropriate design tools (e¢
MUSIC) required

'www.health.vic.gov.au/.. /rainwater _use_in_urban it .pdf

‘www.monash.edu. licati i htm!

Advantages

*Supports 6 Star Rated building water management system .

*World's Best Practice Water Management solution Pa.~SS|\./e
+Reduced requirement for OSD Biofiltration/ ‘ irrigation| of

«Simplified compliance with all Planning requirements
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Doncaster Hill
Water Plan
conceptual
layout-
stormweater to
Green roof/
Roof garden
option

The suggested approach will:

green roof o
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Comply with Council’s
Sustainability Management Plan

Where this approach is adopted the
design response must:
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Provide detailed design of roof garden
elements deigned by suitably qualified
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Vegetation
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The role of the owner’s corporation

Many Sustainability initiatives in buildings
involve tradeoffs between the developer and the
owners corporation.

Sustainable buildings are expected to protect
building occupants against predicted increases
in energy, water and food by encouraging
efficient design and/ or local generation of
resources. They also reduce the extra load that
development places on existing infrastructure,
allowing these assets to be used more
efficiently.

The property developer has an interest in
producing merchantable quality dwellings
according to their market research, and
managing construction costs to ensure a
profitable investment.

The Owner’s corporation becomes responsible
for the ongoing management of the building.
Many of he arrangements which govern
operational aspects of building are decided by
the developer and are reflected in the marketing
plan.

There are often competing objectives between
shorter term development needs and operational
phases.

One of the keys to achieving good sustainability
outcomes is to identify those aspects which will
provide ongoing value to the building and ensure
a design and management response which will
make these attractive to prospective purchasers.

As a referral authority Council understands that there are
many different approaches taken by developers in
establishing owner’s corporation roles. In many
instances what one developer advises is not possible is
considered to be normal practice by another.

With respect to the options developed above, each one
has the potential to be used as a selling point to
prospective purchasers and justify owners corporation
responsibility.

Integrated Hot Water System- a common hot water
system accessing rainwater would effectively provide
‘free’ hot water.

The design team would be required to resolve issues
relating to common vs individual hot water units and
metering and charging of energy.

The green roof approach provides additional building
amenity, with the potential to access additional useable
space and maximise potential views, and would be
perceived to increase property (resale) value.

The design team would be required to resolve whether
roof treatments were extensive or intensive, and whether
the space created was private or common property with
access provided.

The raingarden/ biofilter approach supports urban design
and landscape outcomes which would increase the
appeal of the building at street level.

The design team would be required to resolve drainage
integration and ongoing responsibility for maintenance of
landscape.

Regardless of the specific solution chosen for a
development there needs to be sufficient power
and resourcing for the owner’s corporation to
maintain and operate into the future.

In considering the sustainability merits of a
development proposal in addition to looking at
the technical aspects of the design solution,
Council will be looking for evidence of a
commitment to the upkeep of the solutions. This
may be demonstrated through

eInstructions provided to tenants;

eListing owner corporation responsibilities;
*Relevant aspects of sales terms

Ver 1 032011



Rainwater Use in Urban Communities
Guidelines for Non-drinking Applications in Multi-residential, Commercial snd Community Facilities

Hot water systems using rainwater should be
designed and operated in accordance with the
publication “Rainwater Use in Urban
Communities.” Released in 2007 by the
Victorian Department of Health, the document
provides comprehensive guidance on the use
of rainwater systems in a risk managed
context.

The guidelines cover the use of rainwater
(generally falling on rooftop areas with minimal/
controlled access) for non potable (ie non
drinking) purposes.

The guidelines have been developed with
specific end use buildings, including residential
apartments, retail, commercial and industrial
facilities along with community, public and
educational facilities.

The guidelines require the use of a preventative risk
management framework similar to that used in drinking
and recycled water supply schemes, including:

Demonstrated commitment to the responsible use
and management of rainwater. It is likely that the
owners corporation would become the responsible
agency and this would be need to be reflected in
relevant documentation.

Systems analysis and management.  This covers
aspects of design and operation of the system and
would include the location and nature of collection
areas as well as the design and operation of distribution
systems.

Supporting requirements. A number of supporting
aspects must be demonstrated especially in relation to
system operation (eg instructions, training) and
reporting.

Review. The system design should allow periodic
review to identify opportunities for improvement.

Compliance with Plumbing Codes

The rainwater guidelines have been developed to
comply with a range of state legislation (eg Health,
Building, Planning and Environment, Occupational
Health and Safety) and relevant Australian standards
and guidelines, including:

Plumbing Industry Commission technical notes and AS
3500 (The national plumbing and drainage code).

Disinfection of Water

To provide minimise risks to human health the
guidelines recommend some level of disinfection as
part of the treatment. Along with chlorination and ultra
violet disinfection hot water systems capable of heating
water to above 60 degrees celcius are allowed.

Using rainwater

Rainwater Management Plan

If this option is being implemented a rainwater
management plan should be prepared to complement
the site mechanical services design.

The guidelines describe clear rainwater, free from
suspended material sourced from a well maintained
roof as being suitable for most uses.

A rainwater management plan should be prepared
which covers the various aspects identified in the risk
management framework, and should include the
following aspects:

A description of the system and various
components.

Identification of hazards and an assessment of risk
It is worth noting that, for high rise buildings the risk
posed by overhanging vegetation is reduced.

Control Measures employed to mitigate risks. A
number of control measures can be used to mitigate
against specific risks, and most domestic rainwater
installations routinely incorporate simple controls (eg
exclusion of light to prevent algal growth, meshed inlet
to prevent mosquitoes, installation of back flow
prevention devices to protect mains supply).

Monitoring and corrective actions. The plan should
allow for periodic inspection of the system and protocols
for responding to issues that arise.

In site detention- the use of rainwater tanks in hot water
system will result in reduced requirement for On Site
Detention and allow rationalisation of tank requirements
and space requirements. The rainwater management
plan should include specific provisions to ensure the
OSD function isn’'t compromised (eg inspection of
outlet). Specific reductions in OSD will vary but larger
credits can be granted for sites which are able to
demonstrate large amounts of indoor Watdr @32011



The use of rainwater in Hot Water Systems

The use of rainwater in hot
water systems can provide a
benefit to the receiving
environment and building
occupants.

The use of rainwater in hot
water systems is consistent with

proposed

changes to the

Building Code (6 Star).

In considering the viability of
rainwater use developers are
encouraged to take a proactive

approach

and and Council will

consider options that will be
likely to be compatible with any
changes to the building code.

Rainwater

Hot water supply
Gas supply

Mains water

Apartment

Meter

Pump

—@pm -
—@—@-»

Backflow prevention

Individual Hot water supply to apartments

Individual hot water units can be used to supply hot water
to individual apartments.

Hot water is produced ‘on demand’ on an individual
apartment basis. Costs associated with supplying mains
water (ie back up supply) and costs associated with
pumping rainwater to individual units can either be
calculated by using a ‘proxy’ measure (ie heating costs),
attributed to each apartment based on a formula or
determined form separate sub-meters supplying water to
each dwelling (not shown).

The choice to provide individual hot water sub meters is a
choice made by the developer and should consider
associated costs, administrative complexity and available
space.

Supplementary heating source srrmrmrmnmnereres
. . - : .
: el rreneann s
lllllllllllll. :
| : .
I :
—
HWS
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Backflow prevention

Common Hot water supply to several apartments

Common hot water units can be used to supply hot water
to individual apartments.

Under this model it is likely that associated costs for mains
water, gas and pumping will be best apportioned through
the use of a ‘formula approach’ and managed by the
owners corporation, although additional sub metering
could still be considered. As with the individual units the
developer should consider associated costs,
administrative complexity and available space.

A common hot water system offers the potential for
additional advantage where alternative heating sources
are being considered (these could include solar, co-
generation or tri-generation).
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Raingarden
conceptual
design

Free draining gravel

Direct runoff from
downpipe or stormwater
drain into planter/
raingarden

Plant species selected
to withstand
intermittent
innundation

€—— Overflow pit

drainage layer
(sand/ soil shouldn’t
be able to wash
through)

onnection to
T stormwater
system

Ag pipe or drainage
mesh

WSUD myth- All downpipes
must connect to stormwater

Contrary to popular belief downpipes do not have to connect
to stormwater drains, however a property does have to
ensure all runoff from site exits through an appropriate legal
point of discharge. Within the site water can be directed to
where it will provide best benefit (eg irrigation) and receive
sufficient cleansing.

Raingardens and other similar WSUD treatments work by
ensuring that the frequent, smaller flows are treated or used
to maximum benefit while larger flows continue to the legal
point of discharge.

While traditional drainage designers tend to focus on
simplistic design there is a body of consultants who
understand the underpinning WSUD concepts and have the
supporting skills should be able to advise on a fully
integrated hydraulic design of the stormwater system..

How a raingarden works

Care is needed in

design to ensure

sand/ soil mix isn't
washed away

1 . Water is directed from

downpipe and evenly distributed
across biofilter surface. Water
percolates through filter (sand/
soil mix) and drains to stomwater

2 . Water continues to flow in

from downpipe. In medium
storms water ponds across
surface and drains slowly
through the filter.

Water ponding in the
extended detention
zone can be credited
in an integrated On
Site Detention

Strategy

3 . In large storms excess

ponded water drains away
through the overflow pit.

Ver 1 032011
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Water Sensitive Urban Design- required landtake

Water Sensitive Urban Design (WSUD) typically refers to a suite of technologies aimed at filtering stormwater runoff an improving its quality. More
broadly WSUD can includes techniques such as detention and rainwater tanks to reduce low rates and volumes and offset potable water demand.

This section focuses vegetated and other innovative ‘at source’ treatments which can be used to manage and treat stormwater quality. The
majority of these approaches bear a strong relationship with landscape and urban design aspects of development and to achieve optimal
outcomes a developers should be assembling an integrated team which can work across drainage and landscape disciplines.

Vegetated systems

The ‘land take’ for raingarden and other
vegetative WSUD treatments typically
ranges from 2- 5% of a site’s impervious
area. Highly engineered treatments which
include tighter specifications on
construction/ filter media and plant selection
are generally expected to have a smaller
footprint.

WSUD treatments are generally compatible
with site landscaping, but care has to be
taken to ensure that drainage levels and
flows are set correctly.

A competent design team should
communicate across disciplines to
ensure the best outcomes.

|

Site impervious
area

Background science

Extensive local research into the biofilter
(raingarden) concept to identify an optimum
soil/ filter mix and appropriate plants to
facilitate nutrient uptake from stormwater.

Much of the this work has been undertaken
by Monash University through the Facility
for Advanced Water Biofiltration (FAWB)
and the Centre for Water Sensitive Cities.
Manningham’s has been involved as an
industry partner in these programs and the
research outcomes are an investment in
achieving improved outcomes for the
community and environment.

Further information can be found at the
respective FAWB and CWSC websites

www.monash.edu.au/fawb/
FAWB

>)) I ( (( Facility for Advancing
Water Biofiltration

centre for water sensitive cities

Vegetated systems-
plants and soils

Raingardens/ biofilters rely on a suitable
free draining soil to operate effectively.

While a highly engineered sall
specification is preferred a well mixed
filter layer comprising 4 parts washed
sand and 1 part topsoil is also suitable.
The final mixture should have a hydraulic
conductivity of between 150-200 mm/

Washed sand

- Topsoil mix

Plant selection for raingardens should favour
perennial species which generally like dry
conditions but can tolerate temporary
innundation and have an extensive, fibrous
root system.

Planting density should be 6 plants/ m2 and
comprise of at least 50% of preferred species.

Preferred
species
Other suited
species

“«——— Imxim
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Preferred raingarden/ biofilter plant species

BOTANICAL NAME COMMON NAME CONDITIONS SIZE (H xW) (cm)
Anigozanthos sp. Kangaroo paw Full sun 30-90 x 100-120
Blechnum nudum Fishbone Water-fern Full sun to partial shade 50-100 x 40-80
Calocephalus lacteus Milky Beauty-heads Full sun to partial shade 15-30x 10-30
Carex Appressa Tall Sedge Full sun to partial shade 80-100x 120
Carpobrotus modestus Pigface Full sun 20cm high
and spreading
Chrysocephalum apiculatum Common Everlasting Full sun 30-90 x 10-30
Derwentia perfoliata Digger's Speedwell Full sun to partial shade 20-40 x 30-60
Dianella species Full sun to partial shade 60-120 x 40-150
Ficinia nodosa Knobby Club-rush Full sun 50-150 x 60-200
Juncas amabilis Hollow Rush Full sun to partial shade 20-120x 20-50
Juncas flavidus Yellow Rush Full sun to partial shade 40-120 x 20-100
Leucaphyta brownii Cushion Bush Full sun, salt tolerant 100 x 200
Lomandra species Full sun to partial shade 60-120 x 50-100
Melaleuca ericifolia Swamp paperback Full sun to partial shade 4m high x 3m wide
Myoporum parvifolium Creeping Boobialla Full sun 20-30x 300
Patersonia occidentalis Native iris Sun to partial shade 20-40 x 30-60
Pratia perdunculata Matter Pratia Partial shade 50-150 x 1.8-5
Wahlenbergia communis Tufted Bluebell Full sun 15-50x 15

More information on raingardens design and construction can be downloaded from the Melbourne Water website.

~
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WSUD Innovative technologies

In addition to vegetated stormwater treatments active research into different methods to improve stormwater quality is leading to a growing number of
innovative products which offer greater flexibility in achieving design aesthetics, treatment footprint area, integration with other aspects of site design

and cost.

Modular Treatment Pits

Modular treatment pits combine the benefit
of a highly specialised filter media which
has been developed to remove specific
pollutants and the ease of modular ‘drop in’
pits which can be used as an alternative to
standard stormwater entry pits. Generally
these require periodic maintenance
(generally in the form of a changeover filter
cartridge).

Modules have the advantage of
compatibility with urban design aesthetics
and a refined filter media offering requiring
very small footprint.

Permeable pavements and pipes

Permeable pavements and pipes provide
an opportunity for passive stormwater
treatment by allowing runoff to soak into
native soils. Pavements are able to filter
out coarser pollutants and litter, while pipes
can reduce the volume of stormwater
conveyed downstream by allowing it to
seep into natural soils .

They come in a range of colours and
configurations which provide design
flexibility, and are often used to delineate
different site areas (eg car parks, traffic
zones).

Permeable pavements should be relatively
free draining to prevent clogging and may
require periodic maintenance (eg sweeping)
to avoid excess build up of filtered material.

Recirculating systems

Recirculating systems work on the principle
that system performance can optimised by
allowing captured stormwater to be
captured and stored and then fed over the
filter/ treatment bed multiple times at a
controlled rate.

Indication on the performance of these
systems is that they can further reduce
treatment footprint area required, although
they do require supporting storages (below
ground) and recirculating pumps.

Biofiltration/
raingardens

aRanaratanoaza
TR SIRIRTSTID,

Stormwater
inflow
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Local and International roofgarden/ greenroof examples
1- 4. Freshwater Place (Melbourne)

5. Solaire Building (New York)
6. CH2 (Melbourne)

6
7. Parliament House (Canberra)
8

Sydney Conservatorim (Sydney)

Ver 1 032011



Green roofs and Rooftop gardens

Greenroofs and roofgardens provide options to filter stormwater and reduce downstream flow by retaining and retarding runoff. Where roof
gardens are considered the ability to passively make use of rainwater will reduce additional irrigation. Good integrated design should add
value to the building and facilitate compliance with Council’s drainage, sustainability and stormwater treatment requirements.

Option 1. Distributed rooftop garden
(Extensive greenroof)

Typical weight of green roof
60- 90 kg/ m2

Roof slab thickness
increased 6-12% (typ)

.'_-._'-.'-.'-.'-f--'_:-.:_-.:_-.'-.'_-.
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Typical weight of floor slab 300-
400 kg/m2 x number of floors

at

.':' o

Option 2. Distributed rooftop garden
(Intensive roof garden)
Garden beds located

over columns and
supports

Upper level &
column size ".-::

Bracing can be _
used to stiffen  FEEEERERERRER:
columns

S R S, :, :
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Myth- Roofgardens impose excessive structural loads.

Green roofs and rooftop OSD (where rainwater is ponds
temporarily and is released slowly during storm events )
would typically be expected to add around 15%- 30%
additional weight to the roof, and result in a 6-12% increase
in roof slab thickness.

Over a number of building storeys this is expected to equate
to minor additional amounts of concrete and labour costs.

Roofgardens, in which larger roof areas drain towards
planter boxes or smaller garden areas require deeper soil
sections than extensive greenroofs. Where these are
strategically located over columns or additional bracing is
provided structural impacts are minimised. Additional
support may only be required in upper column sections as
roof garden loads become a minor additional component
when other building loads are imposed.

Greenroofs and roofgardens can be used to provide additional amenity areas and can allow development to maximise skyline views, either

as a common area or an additional asset for premium apartments.
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Green roof construction

The Layers of a
Green Roof

Vegetation

Growing Medium

Drainage, Asration, Waler Storage
and Rool Barrier

Insulatian

Membrane Protection
and Rool Barrier

Roofing Membrans

Structural Support

DID YOU KNOW...
It may seem counterintuitive, but green roofs can actually increase the functional
life of roofs by protecting underlying roofing materials from UV light and
temperature extremes.

Steps in the design of a green roof include:

1. Prepare a green roofs concept plan which includes
the extent of planting and its location in relation to roof
runoff.

2. Establish the weight loading capacity based on the
extent of the roof, depth and moisture capacity of soil
and any dead and live loadings.

3. Undertake a detailed design of the green roof which
should include an assessment of soil media and
suitability of proposed plant species.

Note a good green roof design should provide capacity
for excess runoff (ie runoff that can’t be assimilated into
the roof substrate) and overflow from garden beds to
drain freely.

Steps in the construction of a green roof include:

1. Install a waterproofing membrane to ensure any
wetted areas will not leak into the underlying building.
2. Install the green roof system (eg membrane
protection, insulation, drainage, aeration, water storage
and root barriers).

3. Install growing medium

4. Plant specified plant species.

Greenroofs should be maintained through an
establishment phase similar to any landscape asset.
Although the green roof will benefit from rainfall
supplementary water source (recycled water) may be
required during warmer months.

If using recycled water the irrigation system should be
designed to ensure that excess, nutrient rich recycled

water didn’'t end up in the stormwater system.
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Bioswale treatment of ca rparking area.
Infiltration trench used as walking path
Raingarden bed as landscape feature

Strip raingarden as feature wall. Although not
shown this wall provides sating opportunities and
shade trees

WSUD planting along front of property

Garden bed areas supported supplied with water
from downpipes

Permeable pavement used in carpark, downpipes
discharge onto permeable area

Permeable pavement used as tree base/ grate.
Surrounding pavement is graded to ensure that
runoff is directed to tree, in large storms excess

i
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