'

,/"/_"

JEIIIIIIIIIIIII- •f' :

:.
'

?

/

.

~.'/?

\)

'

'

JZJ/"
,. <
I
•

•

,;'

/'? •

/

'

'

'

J

'

'

.
.

~

.

I

~

~

WATER SENSITIVE RESIDENTIAL DESIGN:
A VISION FORA BROWNER CITY?
Mr David Hedgcock 1 and Mr Mike Mouritz 2
1

Department of Urban and Regional Planning, Curtin University of Technology WA
Institute of Science and Technology Policy, Murdoch University, Murdoch WA

2

ABSTRACT
Water sensitive design has emerged on the planning
and design agenda over the last few years in response
to the rapid deterioration in all sectors of the
hydrological cycle in and around Perth. Water balance,
water quality and water consumption considerations
have now become central issues in the debate over the
nature and character offuture growth within the Perth
Metropolitan region.
This paper will briefly plot the evolution of the
concept of water sensitive and the promotion of its
central mission; to recapture a sense of place in the
future design of the city-a place where water is scarce
and a delicate natural balance characterises the
relationships between soils, plants and animals.
The analysis in the paper will highlight the role of
landscaping in the water sensitive design process and
in particular will focus on:
the role of vegetation as a biological filter in the
process of water quality control.
the use of tree planting and retention as a
mechanism in maintaining natural water
balance.
the value oflandscape enhancement as a way of
selling the benefits of water sensitive design.
the benefits of natural planting in conserving
water and yet maintaining the quality and
traditions of suburban lifestyles.
The paper will be extensively illustrated using local
examples and will conclude on the enormous potential
of landscaping to achieve the objectives of water
sensitive design and, in turn, to begin to redress the
sorry history of the degradation of the natural water
cycle in and around Perth.
'Greening' and 'water sensitive design' can live in
harmony although the forms and the shades of that
green may need to be systematically reformed in the
future.

INTRODUCTION
Perth sits on a dry edge of the driest continent on
Earth. Its vegetation is uniquely adapted to withstand
extremes of climate; up to seven months of summer
drought, sub polar storms coming off the roaring
forties bringing intense winter rainfall and summer
temperatures combined into unrelenting heatwaves.
It may be surprising to the visitor that we are even a
Position to be discussing greening and greenery! Yet
the natural ecosystem of the metropolitan region
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accommodates soaring trees, floristically diverse
understorey and lush, marshy wetlands that, even in
the harshest summer, provide freshwater refuge for
migrating waterbirds. In retrospect it shouldn't be
surprising that as James Stirling sailed his barque up
the unexplored reaches of the Swan River he saw in
the natural surroundings the potential for agricultural
wealth, new communities and a new society ofBritish
colonists.
But history tells us of a yawning void between
those optimistic expectations and the harsh reality of
settlement on the Swan Coastal Plain. Behind the
heroic pioneering deeds that are the stuff of our
legends are the sorry list ofheartbreak, disappointment
and death. These widespread colonisingfailures were
the result of a culture used to commanding nature
rather than adapting to its infinite complexity and
subtlety. Unfortunately these early trials set up an
antagonism that is still never far below the surface of
a Western Australian psyche. It established a conflict
between the natural world and the colonists world of
economy, society and lifestyle. The wild, extreme
environment of the coastal plain became something to
be fought, subdued and domesticated. The subtlety,
uncertainty and variety of nature was to be replaced
by order, regularity and uniformity. It was these
qualities that were to symbolise the succession of
anglo saxon settlement over the Western Australian
environment.
And predictably generations of Western
Australians thought they were on a winning side.
Wetlands were drained and filled, forests were cleared
and transformed into shelter and warmth, the craggy
sand dune country was graded into gentle undulating
contours and the lawns and roses of migrant childhood
memories were dutifully nurtured.
New
environmental realities were engineered out of an
increasingly technologically advanced society. These
felt like glorious triumphs but there are no winners in
a war against nature.
Few Western Australians will forget last summer;
the precious Swan River turning alternatively pink
and then green, the polluted skies or the 'mother of all'
droughts that had much of our urban vegetation on
the back foot. Hopefully the lessons of last summer
will not be forgotten and we will look rather more
seriously for answers to the intractable environmental
problems piling up on the Swan Coastal Plain. The
need to work with rather than against the natural
characteristics of our urban habitat have never been
more important and the results of such a reassessment
should produce a greener Perth but a greenery born of
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Figure 1 A comparison of water sensitive and conventional "'"·11u, ...,. ...... design features
(source: Moran et al (1993a))
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an Australian palette rather than one manufactured
on a European or tropical canvas.

WATER SENSITIVE DESIGN
The concept of water sensitive design was born out
of frustration with the product of the suburban design
process that appeared to demonstrate little
understanding of or sympathy for the natural
character of the Swan Coastal Plain. Instead for
generations a uniform suburban carpet has been
rolled out unrelentingly across the metropolitan region
with all semblance of the natural environment
disappearing under a swathe oftiles, turf and tarmac.
While there were many signs of environmental stress
it was the delicate hydrological system, characterised
by wetlands and superficial groundwater aquifers,
that was the most obvious casualty to the march of
suburbia.
A string of reports in the 1980s began to document
this impact of urbanisation on water quality, water
consumption and water balance (WAWA 1987a,
WAWA,1987b, Hollick, 1988, Sumner, 1990). Yet at
the same time Perth's growth rate showed no sign of
abating and indeed its pace was quickening in response
to an inflow of economic migrants from the Eastern
States looking for more affordable housing and
lifestyles (ABS, 1994). A predictable response was to
start lookingformore sensitive approaches to suburban
design; approaches that elevated the water cycle to its
rightful status as a life force for the human and
natural communities of the Swan Coastal Plain.
The concept of water sensitive design (WSD)
promoted this more sustainable approaches to urban
development. It sought to find ways to avoid building
suburbs that threw their excess polluted water into
the ground water system, that drowned natural
ecosystems with their excessive water budgets and
called for ever more water and fertiliser to green
urban lifestyles (Hedgcock and Mouritz, 1989). These
sorts of problems were analysed and new planning
and design solutions assessed (WSUDRG, 1990). Water
sensitive designs were prepared for specific areas and
their design features included:
smaller lot sizes to reduce watering demand
reduced road reserve width to limit storm water
run off
localised recharge of stormwater
combined recreation and drainage functions for
parks and gardens
retention of remnant vegetation
use of landscaping for nutrient stripping of run
off waters
Proc. 1994 National Greening Australia Conference

The designs prepared incorporating these features
were then compared to more conventional approaches
(see Fig 1) and found to perform well from the point of
view of environmental, economic and market
feasibility. However perhaps more importantly WSD
promoted a more integrated approach to both the
planning and design of new urban growth. Not only
did it propose a more co-ordinated approach to water
policy development across the myriad of agencies
involved (drawing heavilly on the principles of
integrated catchment management) it also
demonstrated the advantages of cross disciplinary
design teams and the associated breakdown of sectoral
approaches to the design process (Browne, 1993).
While these findings were well received in the
professional and lay communities the process of reform
required far more than a sensible report and a
sympathetic ear.
Three crucial areas of activity were seen as central
to the further adoptance of the idea and these formed
the basis of the research report's recommendations
(WSUDRG, 1990). Firstly the need for agreement on
a common set of water objectives across the range of
government agencies involved in water based decision
making (eg water, environmental and planning
agencies etc.). Secondly a co-ordinating policy
mechanism to implement these objectives. And finally
the availability of guidelines outlining a suite of
planning and design ideas to apply in situations
where policy dictated a water sensitive design
response. These recommendations received 'in
principle' support in Metroplan (WA Govt, 1990) the
strategic planning document now guiding the growth
and development of the Perth Metropolitan Region.

Figure 2 An example of a water sensitive
design 'best management practice'
(source: Moran et al (1993b))
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A consultancy project steered by the Department
of Planning and Urban Development then set about
moving WSD closer towards the process of
implementation through developing an integrated
water planning framework and compiling a broad
range of best planning and best mangement practices
suited to the hydrological conditions of the Swan
Coastal Plain. This was achieved within the conceptual
framework of urban integrated catchment
management (Mitchell, 1990) that generated
catchment based objectives for the development areas
of the metropolitan region which were then used as a
trigger for identified 'trains' of best planning and
management practices (See Fig 2).

Figure 8 A comparison of water sensitive and
conventional suburban neighbourhoods
(source: Moran et al (1993a))
CONVENTIONAL

WATER SENSfi1VE

This raw material; research, policy development,
guidelines and adminstrative integration has now
been around for almost a year and the painfully slow
process of institutional and design reform is slowly
gaining momentum.

A VISION OF WATER SENSITIVE
DESIGN
P.o. 'a.

Regretably it is still too early in the process of
reform to demonstrate developed examples of
communities designed under the aegis of WSD.
However in the course of developing the policy and
guidelines visions of theses communities can be readily
generated that draw on rather more radical concepts
than that originally derived to assess the applicability
of the concept (WSUDRG, 1990)
At a strategic planning level much greater emphasis
will be placed on the ability of the urban environment
to co exist with the natural environment not just on
site but in the broader areas that have traditionally
have had to accommodate urban water impacts eg
adjacent wetlands, the groundwater system, offshore
waters etc.). This move to internalise or 'close' water
impacts within urban communities, preventing the
export of water problems, is seen as way ofencouraging
environmentally responsible behaviour at a more
local level.
In turn it would mean more localised approaches to
drainage, sewerage and water provision that would
not allow traditional contiguous urban expansion.
Rather new urban communities might become cells of
development located within a natural setting with the
surrounding environment becoming responsible for
regulating nutrient loadings of drainage waters, water
balance fluctuations and accommodating the
treatment of sewerage output.
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There would be no doubt that such a form of
development would reduce lot yield and thus the
return on remaining infrastructure investment such
as arterial transport. To compensate residential
density within these cells could increase via a number
of measures all of which would reinforce the water
sensitivity ofsite development. Road pavement widths
could be reduced thus reducing road runoff and
allowing localised storm water absorption within the
road reserve. Reduced residential lot sizes would
contain domesticwateringdemand and thereby reduce
the import of scheme water which in turn would ease
water balance fluctuations (see Fig 3).
More importantly suburban environments would
be created that respected and reflected the
environmental constraints and opportunities offered
by the coastal plain to create an identity that
established a unique sense of place.

THE ROLE OF LANDSCAPE IN WSD
Landscaping has a vital role to play in sensitising
the design process to its environmental responsibilities
and developing the link between landscape design
and WSD is an area that will require new research
Proc. 1994 National Greening Australia Conference

initiatives, careful experimentation and widespread
promotion to infiltrate the cultural dimension ofurban
form and lifestyles. The most significant areas on the
reform agenda include:

1. Planting to preserve water balance
The shallow groundwater systems of Western
Australia while providing the 'life source' for so much
of the natural vegetation has proved a major
impediment to Western Australia's agricultural and
urban systems. The widespread clearing oflow forest
has lead to rising water tables once the natural 'draw'
of the trees has been removed. While in the Wheatbelt
this has lead to millions of acres being sterilised by
saline intrusion (Kirkpatrick, 1994) in the
metropolitan area low lying land has been seasonally
inundated creating a significant impediment to urban
expansion. Traditionally such a problem would have
been solved by urban drainage but these waters now
carry such high nutrient loadings that receivingwaters
(wetlands, estuaries or ocean) can no longer be found.
Just as in the wheatbelt where for the last ten years
extensive revegetation has had a marked impact on
water levels (Conacher & Conacher, forthcoming) so
the same ecological engineering approach can be
applied to metropolitan problems. Extensive tree
planting may not produce the same extent of
development land as urban drainage but what it does
do is to naturally draw down winter water levels,
creating islands of development on the emergent
higher ground. While much is made of the role of
reafforestation in the greenhouse debate its role in
controlling water balance fluctuations is an area
demanding further attention.

2. Planting to preserve water quality
Most recently the water quality issue has come to
dominate the urban development agenda. Clearly the
assimilative capacity of surface and groundwater to
accommodate additional nutrient loads is reaching
saturation. Eutrophication of lakes and wetlands is
now a seasonal occurence and algae has had to be
'harvested' from the Peel estuary (50 kms to the South
of Perth) for the last ten years. As of last year it
appears that now the Swan estuary is unable to take
heatwave conditions without outbreaks of blue green
algae. The problem is simply a nutrient overload and
these receiving water bodies have long since passed
their ability to absorb further increases. One factor
that will contribute to a solution is the interception
and purification of drainage, storm and other
infiltrating waters (Mouritz and Newman, 1994). With
phosphorous and nitrogen being the main contributing
elements the obvious filter is vegetation. The nutrient
stripping ability of vegetation is now well established.
Proc. 1994 National Greening Australia Conference

A wide range of trees, shrubs, reed and sedges thrive
on nutrient overload and can be used in a variety of
circumstances to 'polish' waters (Dept of Planning,
NSW, 1993) before they are received into lake, estuary
or ocean waters. The engineering policy of
amalgamating and exporting waters off site as quickly
as possible must be turned around. Water must be
detained close to where it falls and these smaller
quantities allowed to infiltrate through vegetated
areas capable of extracting nutrients and other
pollutants Artificial wetlands with their naturally
high biological density will be important elements in
this process and have already been successfully
developed for these purposes (Anderson, 1994).
The creation of more closed water systems, less
dependent on importing water and exporting water
born waste, will also rely on landscaping approaches
to waste water management. Western Australia
already has a long history of using vegetative filters in
the treatment of sewerage. Many country towns have
traditionally used primary treated effiuent to water
reserves and already much useful work has been done
in Sydney (Mitchell McCotter,1991) and in Florida
(USA) (Lisk, 1988) in the development and monitoring
of grey water reticulation for parks and gardens. The
results are very encouraging and the impact of this
form of water reuse would have a considerable impact
on local water budgets and the quality of community
landscapes. Taking this development a step further is
the use vegetation in sewerage (black and grey water)
treatment. The Water Authority has already designed
and developed an award winning sewerage treatment
system in Albany using Tasmanian Blue Gum
plantation as a source of filtration (Kinhill, undated)
It is these sorts of developments that will be the future
of environmentally responsible and sustainable urban
development practices and will create in urban areas
a more vegetated landscape setting committed not
only to the recreation needs of its inhabitants but also
to fulfilling important pollution attentuation functions.

3. Planting to reduce water consumption
About 40% of mains water use in the Perth
Metropolitan Region is used outside of the home
primarily for the watering of gardens (WAWA, 1987).
This figure may not seem high however what must be
added to it is the one in three Perth households that
use groundwater bores for this purpose. In terms of
total water usage within the region, garden and reserve
watering creates an enormous draw on on the stock of
water resources. Already in place are numerous
initiatives to help conserve water the most significant
being water pricing, advertising campaigns and
computer controlled reticulation systems using
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moisture sensors etc. The potential role oflandscaping
in water conservation strategies has not been ignored
(WAWRC, 1986) but certainly this aspect of a
conservation strategy could receive greater prominence
and in turn have a major impact on water use.

~

The greater use and appreciation of native
vegetation is an overarching approach that could
achieve substanial improvements in water demand.
The botanical diversity of the coastal plain is well
established (Seddon,1972) and a broad range of plant
material from towering trees through low forest ,and
shrubs down to ground covers is readilly available if
not in its natural state at least as plant stock.
Particularly in public open space areas, the potential
for more natural treatment is obvious. From a
recommended open space split of 85% active space
(playing fields) and 15% passive space in 1955
(Stephenson &Hepburn, 1955) local authorities have
now moved closer to a balance between active and
passive prov1s10n. In the passive area there is
considerable community support for the retention of
natural bush areas (WA Govt, 1994) and their
integration into the broader recreation profile. Their
main advantage is their minimal water demands but
also of significance is their low management costs and
the fact they require no fertiliser input.

It does this because the need for change in the way
that urban land is developed and managed is
irresistable. The community is just not prepared to
accept the continued degradation of its natural
resources whether that be rivers, wetlands or the
remaining natural bush areas. The politicians will
soon realise (if they haven't already) that they can no
longer afford to perpetuate environmental impacts
that are now costing the community hundreds of
millions of dollars to redress ($800 million dollars has
been allocated to deep sewer the remaining areas of
Perth still reliant on septic tank effluent disposal).
The long term answer .lies in finding more
environmentally sensitive ways. of developing land.
WSD provides a suitable framework within which
this reform process can be promoted. The critics of
this approach that characterise these inititives as
creating a new desert race on a brown parched urban
infrastructure couldn't be further from the truth.
Water sensitive design is about greening but its about
a green landscape rather than green water and the
vision of water sensitive communities are about
establishing a new relationship between the land and
its people that respects the environmental qualities
that we have inherited from this 'place' and passes
these on for future generations to enjoy.
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