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Summary

Drainage as a wicked problem
Changing the status quo

A shared vision through partnering

Joint guidance notes
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Drainage as a “wicked problem”

* Multiple agencies responsible for
different aspects

* No clear link between land
planning decisions and drainage
water quality

* Legacy contamination issues

* Combination of open channels
and closed pipes

* Groundwater and surface water

* Not a “closed” physical system

* Multiple stakeholders and
expectations
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Drainage as a “wicked problem”

Therefore: traditional
science/engineering thinking will
not achieve desired outcomes

Need to shift from “solution” to
ongoing, long term “intervention”
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Typical drainage assets
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Findings of a recent review of
reform options:

No perfect institutional/regulatory model for delivery of drainage

Potentially a lack of institutional coordination and/or shared long
term vision for drainage

Previous reform attempts resulting in Memoranda of
Understanding did not achieve all desired results

k<5251 Government of Western Australia A' I ‘ER
M} Department of Water
|

N g ANZYJCORPORATION




The shared vision: an ongoing prompt for
our decision making and actions

Transitioning to a water
sensitive city

Brown, R, Keath, N & Wong, T 2008, ‘Transitioning to Water Sensitive Cities: Historical,
€urreat and FutureTransition States, 11th international€onference on Urban Drainage,
Edinburgh, Scotiand, UK
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Drainage Partnering Agreement
- Beyond regulatory compliance

Based on Alliance management
principles of shared responsibility
for outcomes.

®* Shared vision
* Principles
* Behaviours

“Beyond regulatory compliance” -
Sue Murphy
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Water Sensitive Cities Index goal areas and indicators — greater
Perth benchmarking results

° Ensure good water

sensitive governance
2.9
Knowledge, skills and
organisational capacity
3.0

Increase community

capital

Water literacy
2.0

6 Achieve equity of

essential services
3.8

Equitable access to safe
and secure water supply
5.0

prove productivity and
resource efficiency

Maximised resource
recovery
2.0

Promote adaptive
infrastructure

Diversify self sufficient
fit-for-purpose water
supply

3.0

EImr.nrove ecological health

2.5

Healthy and biodiverse
habitat
2.0

Ensure quality urban
space

Activating connected
urban green and blue
space

3.0

Water is key element in
I city planning and design
3.0

— — —
Across-sector
institutional

arrangements and

processes

3.0
- -

Connection with water
2.0

Shared ownership,
management and
responsibility of water
assets

2.0

Equitable access to safe
and reliable sanitation
4.0

Equitable access to flood
protection
4.0

Low GHG emission in
water sector
1.0

e ——
Water-related business

opportunities
2.0

Resilience delivered
through water
infrastructure

3.0

Integration and
intelligent control
3.0

Public engagement,
participation and
transparency

Leadership, long-term
vision and commitment
4.0

Water resourcing and
funding to deliver broad
societal value

3.0

Community preparedness
and response to extreme
events

2.0

Indigenous involvement in
water planning
2.5

Transition Priority
2

Equitable representation
of perspectives
2.0

©O OO0 O O OO0

Equitable and affordable

access to amenity values

of water-related assets
2.0

Low end-user potable
water demand
2.0

e
Benefits across sectors

because of water-related
services
3.0

Transition
Priorityl

Average score: 2.7

Robust infrastructure
3.0

Infrastructure and
ownership at multiple

scales

25

Adequate maintenance
2.5

flows
3.0

I
I
I Surface water quality and
I

Groundwater quality and
replenishment
2.0

Protect existing areas of

Urban elements
functioning to mitigate
heat impacts

2.0

Vegetation coverage

2.5

high ecological value
Transition
3.0
Priority 4
Transition Priority 3
Key

Primary
focus

I = Secondary
focus

—
Indicators
relevant for this

theme
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What does this mean?

* Greater alignment of advice from Water Corporation and the
Department of Water and Environmental Regulation.

* Recognition of the greater role of both organisations “beyond
regulatory compliance” in contributing to liveability outcomes
for a Water Sensitive Cities.

* A proactive approach to stakeholders and opportunities for
improved drainage outcomes.
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Official launch of the Drainage
for Liveability Program

https://www.watercorporation.com.au/drainageprogram

Drainage to make
most of green spaces

A NEW drainage basin project
to make better use of ﬁ‘dbm
green spaces was launci 1
Morley last week.

The State Government and
the Water Corporation collab-
orated o form a Drainage for
Liveability Program. with the
first project being a ‘pop up’
park proposed by the City of
Bayswater off Russell Street.

Water Minister Mia Davies
said the department would
provide urbanised communi-

'of Water's Tim Sparks, €

ties with more recreational

areas.
“While drains and drainage
basins serve a vital purpose in

assets that make our commu-
nities better places to live.
“Russell Street Pop Up Park
will be a temporary use of
open space while the City of

protecting our homes and

from flooding, we
should make the most of their
capacity to provide attractive
green spaces for our communi-
ties,” she said.

“Opening up areas previ-
ously inacoessible to the com-
munity is possible by develop-
ing drains into appealing local

Bay investigates a
longer-term plan for a
of n spaces, linking ke
par%tse:( the suburb mdﬁdué
the bus port, shopping centre
and residential areas.”

The other area considered
was the Wellington Road Com-
pensation Basin in Yokine.

Michael Sutheriand MLA. Water Corpora-

Department olin Holt MLC, Michael
MsSummmBqunquwhqmmnmmm
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https://www.watercorporation.com.au/drainageprogram

Drainage for Liveability Guidance

* Provide short concise information to aid in the design and
implementation of drainage infrastructure.

* Intended to enhance the value of drainage areas to communities
across WA.

* OQutline stormwater management practices and positions endorsed
by both organisations.

* Promote progressive water sensitive cities.
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Living/urban streams: a joint approach

Drainage for Liveability Fact Sheet

Purpose

This fact sheet, jointly developed by the
Department of Water (DOW) and Water
Corporation (WC), provides basic technical
information required to design and
construct  Living Streams in Water
Corporation assets (new or enhanced,
rural or urban). It is to be used as
guidance with each situation considered
on its merits, Other drain owners are
encouraged to use this as a basis for
design however other documents may
also be relevant and inform design.

Objectives

Living Streams should be created as
multiple use corridors to achieve a wide
range of benefits to the community and
the environment. The cbjectives of Living
Streams include:

= Flood control and conveyance

= Erosion and sediment control

» Establishing healthy ecosystems
= Creating diverse habitat

= Improving water quality

Living Streams in Water Corporation assets

{e.g. public open space, roadways and
road reserves, waterways, drainage
reserves).

* Set aside sufficient land in the
planning process to achieve these
objectives.

Morphology

= Ensure that the morphology replicates
a stable natural stream with a
diversity of ecological habitats.

Vegetation

= Retain existing native wegetation
where possible.

= Establish tree canopy at suitable width
to shade the Living Stream and limit
vegetation density within the channel.

= Establish understoray plantings
outside the bankfull channel two
enhance ecological benafits.

= Design and select vegetation in the
minor flow channels appropriataly
(e.g. native sedges) to still allow
conveyance and maintenance

= Provide appropriate maintenance
acCess,

+ Use vegetation and landscaping (in
preference to structures and fences)
where feasible to restrict access to
hazardous areas.

« Provide recreational access to the
water's edge where zafe and beneficial
to recreational activities.

Analysis and Design

Propesals for the construction of Living
Streams are required to provide a
comprehensive suite of documentation
demonstrating the data collection,
investigation, design and maintenance of
the Living Stream.

+ Engineering plans, sections, details
and specifications.

s Planting design drawings, cross
sections, species and schedules,
vegetation community descriptions
and photos.

« Hydrologic and hydraulic modelling

Government of Western Australia
Department of Water

Management agreement between the
Water Corporation and the Local

Authority

Design Report outlining the

investigation and design methodology
induding critical aspects governing the
final design.
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Drainage for Liveability
(managing small rainfall events at source)

{ 1 Wetland/waterway.
Note: Surface water is not
present in some wetland types.
il
Regular free pits to manage ! Wetland/waterway protected
road runoff generated by up f through vegetation retention
to 15 mm rainfall depth. and revegetation of buffers
and foreshore areas.
Gr?ur? dwofber hl'eo1'ed befors : POS to retain native
entering subsoil systeme.g. F——u L 4 4
ils /filt io. £ vegetation and replant in
amended soils/filter media i 7 - N | | KBl WAlh e 15 satlons:
rsn";?:::\;eegméegr::f? le to B sd Stormwater management
\Y system located outside of
r%eirr:f?:rl?éee%t%y upto 15mm ) waterway foreshore areas
- N/ and wetland buffers.
/
Multiple-use cormidor to Living stream/vegetated swale
conr]ecf green spaces and I to provide habitat and water
gr%\:‘ng:dogpor;uryy Igre' ) quurI:ty téef?fmem through
Vi low and wi | overland flow.
freatment. D A
_ i P T e s e 7 = \ N Concentrated flows from road
Pervious paving used to A £S5 LS R 7 \ |8 ¥\ discharged through kerb
create more areas for N [ opening with erosion
infiltration. ; \ protection.
I~ Y
Median and POS vegetated L2 I i i
swale/biofiiter swale o SN\ | )l L Subsoil and piped flow outlet
& to biofilter/ constructed
manage road runoff generated S wetland for treatment.
by up to 15 mm rainfall depth. - = -
= p Road runoff directed to POS
Vegetated swale on —_— \ | and landscaped verges,
non-active frontage for e | { | ! { medians and roundabouts via
direct road runoff. | flush kerbs or kerb openings.
| | - ;
= = Side entry pits linked to
rergined mpos. } : ko pipe network
Biofilter/constructed wetiand — — hlliciion cehflecky sde
for freatment of piped road | _{ L1 i sry pitsifies pis
runoff generated by up to |
15 mm rainfall depth and | See lot diagrams for small
groundwater subsoil outlet. e ; 0 y / . ;‘o'infcll event management on
i ofs.
SURFACE WATER ; ‘ L —1
STORAGE AREA | ./ Diagrammatic to represent a
— | = | variety of options. Not all
GENERAL SURFACE FLOW ‘ 1 | optlons need occur in one
== GENERAL PIPE FLOW ‘ ‘ site. Apply site-responsive
Not to scale design.
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Drainage for Liveability
(Multiple use outcomes)

Vegetated or lown with trees

minor rainfall event
detention/retention area.

Lawn major rainfall event
manacgement area

Vegetated or lown with frees
minor rainfall event
detention/retention area.

Overflow once small rainfall
event runoff volume is
exce

Vegetated swale water treated
ond infitrated/conveyed

| /

Subsoil pipe to control [
groundwater.

[Path]
.
+ Overflow once small rainfal
— event runoff volume is
Biofilter water treated and exceeded
infiltrated or collected in
subsoil system
Section 1 Indicative public open space cross section
NOTTO SCALE
t: ‘ ‘\ ? Road centre line
@ Road centre q \’
=
i -
i 3 s
i . . . $ =
v o S : i i '\ .
HER )

Conveyance for small minor
and major rainfall events.

—

IVegetoted nigh flow channel rl

Vegetated bankfull channel to
convey low flows and peak
small rainfall event flows.
Stormwater ako infilirated
when groundwater not at

Base of swale/living stream
also confrols groundwater
level.

[Fervious pavemen]

Pervicus paving in parking
bay infiltrates some flows
off road

Stormwater flows overland.
through vegetation to iving
stream/vegetated swale

confrolled level

I

Roadside vegetated swale to
manage small rainfall event
runoff.

Section 2 - Indicative multiple use corridor cross section
NOT TO SCALE

LEGEND

----- Major rainfall event water level

=~ Minor rainfall event woter level
Small ranfal event water level
Surface flow

Infitratng stormwater
Evaporation { franspiration
Controlied groundwater level

Diagrammatic to represent a
variety of options Not all
optfions need occur in one
site Apply site-responsive
design
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Brentwood Main Drain
conversion:
Before and after
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Russell St, Morley, before ad afte_r.
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Wellington Parade basin
conversion:
Beforg nd after
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Perth airport train station precinct
development and drain realignment
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Lambertia Creek, Lynwood
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Other examples?
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What's possible?

New York’s High Line Trail, a park on an old railway
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Whats possible?

Aguascalientes’s La Linear Verde, a park along an old gas
pipeline
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Questions?
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