
 

 

 

Water-scarce Cities 

Perth Case Study 

Prepared for: The World Bank by the Department of Water and 
Environmental Regulation Western Australia. 

21 July 2017 

 

 



 

 
 WATER-SCARCE CITIES: PERTH CASE STUDY 

  

 

Citation 
 
Cite this report as: Stone R, 2017.Water-scare Cities, Perth case study, Department of Water and Environmental 
Regulation, Perth, Western Australia. 
 
Prepared by Roy Stone, Department of Water and Environmental Regulation, for the Australian Water 
Partnership, which is supported by the Australian Government. 

About the Authors 
 
Roy Stone is the Manager, Water Supply Planning in the Western Australian Department of Water and 
Environmental Regulation. Valuable support in preparation of this case study was provided by Susan Worley, Dan 
Ferguson, Craig Scott and Beatrice Franke of the Department of Water and Environmental Regulation as well as 
Paul Vanderwal, Palenque Blair and Clive Hampton of the Water Corporation.   

Disclaimer 
This document has been prepared by staff of the Department of Water and Environmental Regulation, Western 
Australia with input from staff of the Water Corporation. Any representation, statement, opinion or advice 
expressed or implied in this publication is made in good faith and on the basis that the Department of Water and 
Environmental Regulation and its employees are not liable for any damage or loss whatsoever that may occur as 
a result of action taken or not taken, as the case may be in respect of any representation, statement, opinion or 
advice referred to herein. Professional advice should be obtained before applying the information contained in this 
document to particular circumstances. 

Copyright © The Department of Water and Environmental Regulation Western Australia  
168 St George’s Terrace, Perth Western Australia 6000 
Telephone: +618 63647600 
E-mail: supplyplanning@dwer.wa.gov.au 

Acknowledgements 
This report and related program work is supported by the Australian Water Partnership, an aid initiative of the 
Department of Foreign Affairs and Trade bringing together public and private organisations from the Australian 
water sector with development partners in the Asia-Pacific. 



 

 
 WATER-SCARCE CITIES: PERTH CASE STUDY 

  

Table of Contents 
General introduction ................................................................................................................................ 1 

Climate and hydrology ............................................................................................................................. 2 

Climate .......................................................................................................................................... 2 

Hydrology and water resources .................................................................................................... 3 

Overview of water resources management and water use in the Greater Perth area .................. 4 

Other potential water resources for the Greater Perth region ....................................................... 6 

Water use … ............................................................................................................................................ 8 

Urban water supply and sanitation institutional framework ........................................................... 8 

Water services ............................................................................................................................... 8 

Types of water use ........................................................................................................................ 9 

Economic dependence on water ................................................................................................... 9 

Water demand pressures and competition for water .................................................................... 9 

Institutional arrangements for managing allocations and supply risk .........................................10 

Water balance for the current situation without additional resources/actions .......................................10 

Public water supply scheme and self-supply ..............................................................................10 

Solutions – introduction .........................................................................................................................11 

Key solutions implemented....................................................................................................................12 

IWSS demand management solutions ........................................................................................12 

IWSS water source solutions ......................................................................................................12 

Comparison of scheme solutions ................................................................................................13 

Regulatory and self-supply solutions ..........................................................................................14 

Who identified and planned water source solutions? ..................................................................14 

Main challenges to selection and implementation of solutions ...................................................15 

Institutional and political aspects .................................................................................................15 

Technical aspects ........................................................................................................................16 

Social and cultural aspects .........................................................................................................16 

Economic and financial aspects ..................................................................................................16 

Competing uses ..........................................................................................................................16 

Other solutions ......................................................................................................................................17 

Solutions considered but not implemented .................................................................................17 

City’s next best options ...............................................................................................................17 

What is in the future – limits of adopted solutions .................................................................................18 

Forecasts .....................................................................................................................................18 

Limits on solutions being implemented .......................................................................................19 

Conclusion .. ..........................................................................................................................................19 

Lessons learned ..........................................................................................................................19 

 

 
 
 
 
 



 

 
 WATER-SCARCE CITIES: PERTH CASE STUDY 

  

 



 

 
1 WATER-SCARCE CITIES: PERTH CASE STUDY 

  

General introduction 
The south-west of Western Australia, including the city of Perth, has been experiencing ongoing 
climate change since the 1970s and is now drier and hotter than at any time in its recorded history. 
The region has seen the drying effects of climate change earlier than many other parts of the world.   
 
Perth is the capital of Western Australia, the fourth-most populous city in Australia with about 
2.1 million people – 80 per cent of Western Australia’s total population. The Greater Perth region 
extends from the Indian Ocean to the Darling Scarp and approximately 140 kilometres from north to 
south on the Swan Coastal Plain (Figure 1).  
 

 
Figure 1: The Greater Perth region and major land uses 
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Perth dominates the Western Australian economy due to its population and role as the administrative 
centre for business and government. In line with the recent resources boom the rate of population 
growth doubled to more than 3 per cent per year between 2006 and 2013.  
 
Managing water supply security for Perth’s scheme and self-supply water systems under ongoing 
climate change and strong population growth has been a major challenge over the last forty years. 
Continued diligence in pro-active planning and implementation will be required in the coming decades 
to maintain water supply security for a city expected to grow by more than 70 per cent by 2050 with an 
even drier climate.  
 
The availability of water from fresh groundwater under the coastal plain and dams on rivers, where 
they cut through the scarp, has influenced the urban form and the concentration of the state’s 
population in Greater Perth. About half of the water used in Perth is from self-supplied1 groundwater 
for non-potable purposes including horticulture, parks, and gardens. The other half of the water used 
is from public scheme water supplies of potable quality – almost half is groundwater, almost half is 
from desalination plants, and a small amount is from streamflow to the dams. Climate change has 
driven the shift from dams to desalination for potable supplies, and is affecting the availability of 
groundwater for potable and non-potable supplies.  
 

Climate and hydrology 

Climate 

The south west of Western Australia including Perth has a Mediterranean-type climate with hot, 
usually dry summers and most of the rainfall in winter. Annual rainfall is variable, and since the late 
1960s climate change effects have interacted with rainfall variability to produce a reduction in average 
annual rainfall. Average annual rainfall in the Greater Perth region prior to 1970 was approximately 

860 mm on the coastal plain and 1,230 mm on the Darling Scarp2. Rainfall declined by about 10 per 

cent during the 1970 to 1999 period in relation to the pre-1970 average annual rainfall.  
 

 
Figure 2: Perth’s long-term annual average rainfall and annual rainfall from 1965-2016 in mm with trend 

line (Data source: Australian Bureau of Meteorology) 

                                                      
1 Water diverted from a source by a private entity (a person or company) for their own individual requirements (includes 
domestic garden bores). 
2 Australian Bureau of Meteorology rainfall data for three coastal plain and six scarp rainfall stations 
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Since 2000 this trend has intensified with Perth now experiencing a 20 per cent reduction in annual 
rainfall from the pre-1970 average, with a particularly dry year in 2010 (Figure 2). Rainfall decline has 

been greatest in the early winter months (May, June and July)3. These rainfall reductions have 
coincided with increases in average annual temperatures of about 0.5o C for the 1970 to 1999 period 
and 1.3o C since 2000 in relation to the pre-1970 average4. 
 

Hydrology and water resources 

The natural hydrological systems for Perth’s water supply include several surface water catchments on 
the Darling Scarp east of Perth (Figure 7) and groundwater aquifers below the coastal plain (Figure 4). 
Stream-flows feed into a number of public scheme supply reservoirs and prior to 1975 yielded about 
338 GL per year. Water quality is fresh at less than 500 mg/L total soluble salts.  
 
Rainfall reductions over the last four decades have had a significant effect on pre-1975 average 
annual stream-flow with a nearly 50 per cent reduction in the 1975 to 2000 period, a nearly 75 per cent 
reduction in the 2000 to 2009 period, and an 85 per cent reduction in the 2010 to 2014 period 
(Figure 3).  
 

 

 
Figure 3: Streamflow into Perth’s reservoirs 1911-2016 [Source: Water Corporation] 

 
A system of sedimentary aquifers lies beneath most of the Greater Perth urban area (Figure 4), 
consisting of shallow (superficial), middle (Leederville) and deep (Yarragadee) aquifers. Groundwater 
is a major source for Perth’s water supply scheme and the shallow aquifer also supports extensive 
self-supply use across the region. Water quality varies from fresh to marginal and brackish. 
 
Rainfall reductions over the last four decades have also reduced the groundwater storage volume in 
the shallow aquifer of the Gnangara groundwater system by about 600 GL between 2001 and 2014 
(Figure 5). The resulting decline in groundwater levels has impacted groundwater-dependent 
ecosystems and in some areas poses a risk to water quality through potential acid-sulfate soils or 
saltwater intrusion from the estuary and the ocean.  

                                                      
3 IOCI Stage 3, Summary for policy makers (2012) 
4 Australian Bureau of Meteorology annual mean maximum temperature record for Perth Airport station 
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Figure 4: Gnangara groundwater system hydrogeological cross-section  

 
 

 
Figure 5: Groundwater storage decline in the Superficial Aquifer for the period 1979–2014 

 

Overview of water resources management and water use in the Greater Perth area 

The Department of Water and Environmental Regulation manages the water resources in Western 
Australia under the Rights in Water and Irrigation Act 1914, and a water licence is needed to take 
surface water and groundwater (except for small-scale stock and domestic use or domestic garden 
use). To manage total groundwater and surface water abstraction at resource scale, subject to local 
impact assessment, water is issued up to an allocation limit for each resource management area.  
Sustainable allocation limits, set through water allocation plans, are based on investigating, monitoring 
and assessing the water resources to set how much water can be taken for use and establishing 
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access rules. The extraction of water is then managed through the licence, supported by a compliance 
system.  
 
In the Greater Perth region many groundwater management areas are now over-allocated5 (Figure 6) 
– because allocation limits have been reduced and licensing capped to adjust to climate change. 
Abstraction will be adjusted over a longer timeframe to enable adaptation and transition strategies. 
Competition for limited water resources is increasing, driving a shift to water efficiency, trading and 
alternative sources. 
 

. 
Figure 6: The Gnangara Groundwater System and water availability in shallow groundwater management 

sub-areas of Greater Perth 
 
                                                      
5 Where the total volume of water allocated from the resource (that could be abstracted at any time) is over the set allocation 
limit.  
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Across most of the Swan Coastal Plain stormwater is managed foremost by recharge to the local 
shallow aquifer, with relatively small volumes discharged via the drainage system. However, in some 
areas of recent urban development with high watertables, larger volumes of drainage water are 
discharged.  
 
Just over half of the water used in the Greater Perth region is self-supplied and almost all of this is 
sourced from groundwater, a shared resource. The more than 2,500 self-supply users mostly access 
the local shallow aquifer, with scheme supplies coming from the shallow, middle and deep aquifers 
across the whole system.  
 
Just under half of the water used in the region is supplied via the Perth Integrated Water Supply 
Scheme (IWSS) by Western Australia’s largest water utility, the State Government-owned Water 
Corporation. This is currently sourced from a combination of desalinated seawater (47 per cent), 
groundwater (46 per cent) and surface water (7 per cent) and represents a significant change from the 
late 1990s, when about half was sourced from surface water and half from groundwater. Prior to the 
mid-1970s about 90 per cent of scheme supply was sourced from surface water inflow to dams. 
 
The strategy for the scheme is to minimise demand by improving efficiency of usage, maximise use of 
climate-independent sources such as seawater desalination, make opportunistic use of surface water 
sources in good inflow years and minimise use of additional (dry year contingency) groundwater to 
reduce depletion. Dams are still important to make up the total supply in most years, store stream 
inflow in any wetter years and to store water from desalination plants in periods of low seasonal 
demand. Accumulated storage becomes a planned buffer for use in higher demand periods or lower 
rainfall years. 
 

Other potential water resources for the Greater Perth region 

Wastewater is a climate-independent and growing resource, with treatment costs for recycling lower 
than for desalinating seawater. The Water Corporation’s production from the first Ground Water 
Replenishment (GWR) scheme commenced in 2017. Water from the Beenyup wastewater treatment 
plant is recycled through advanced treatment and recharged into the middle and deep aquifers for 
future extraction and potable use. Through outstanding public engagement, the concept enjoys good 
community acceptance6 and is estimated to cost approximately A$2.25 per kilolitre. There is potential 
for increased utilisation of this source in the future, including application to the other major 
metropolitan wastewater treatment plants (Figure 7).  
 
Other potential future water sources for the Perth IWSS include developing small groundwater sources 
north of the current urbanised areas, with an estimated supply cost of around A$1.60 per kilolitre, and 
expanded or additional seawater desalination plants with estimated costs of around A$2.04 per 
kilolitre (for expanded) and A$3.54 per kilolitre (for additional). Large-scale seawater desalination 
plants (50-100 GL per year capacity) need suitable coastal locations and integration with existing 
water infrastructure. Smaller, more widely distributed desalination plants with a capacity of around 
20 GL per year could be an option depending on how unit cost compares to ongoing operating costs.  
Proposals to pipe water from regions more remote from Perth have been found to be more costly, 
affected by climate change and/or likely to cause unacceptable social or environmental impacts.  
 
Potential sources to meet future non-potable self-supply water demand are more limited. The lower 
willingness and capacity to pay for water to irrigate public open space, horticulture and industrial 
processing, combined with the long history of relatively straightforward access to low cost 
groundwater, means most of the higher-cost water supply options are less viable. Growth in self-
supply demand will need to be met through a combination of water efficiency measures and lower cost 

                                                      
6 Groundwater Replenishment Trial Final Report (Water Corporation, May 2013) 
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source options, or there may be a shift to the public water supply scheme or a shift away from that 
water use activity. 
 
A potential option for future self-supply water demand, particularly for non-potable uses, is recycled 
wastewater and / or drainage water with storage through managed aquifer recharge for later re-use. In 
some cases wastewater could be obtained and treated near demand centres at a lower cost than for 
potable use. Supply costs are estimated to range from A$0.50 to A$1.90 per kilolitre, depending on 
the level of treatment required.  
 

 
Figure 7: The Perth Integrated Water Supply Scheme 
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Water use 

Urban water supply and sanitation institutional framework 

Table 1: Key Western Australian institutions and their roles 

Institution Legislation Duties 

Minister for 
Water 

Water Agencies 
(Powers) Act 1984 

Responsible for conserving, protecting, managing and assessing water 
resources; planning for the use of water resources; promoting the 
efficient use of water resources; promoting the efficient provision of 
water services and developing plans and advice on flood management. 

Department of 
Water and 
Environmental 
Regulation 

Rights in Water 
and Irrigation Act 
1914 

Regulates and licences the taking of natural surface- and ground-water 
in proclaimed areas in accordance with water allocation plans. Provides 
policy advice and technical support to the Minister on water resource 
management, water supply planning and water service provision.  

 Environmental 
Protection Act 
1984 

Regulates water quality and environmental health risks associated with 
the disposal of wastewater and interaction of recycled water with the 
environment. 

Economic 
Regulation 
Authority 

Water Services 
Act 2012 

Issues water service licences to entities supplying potable water; non-
potable water; and sewerage, irrigation and drainage services. Monitor 
compliance with licence conditions and performance of licence holders; 
oversees customer protection requirements; inquiries into the efficient 
costs of providing water and wastewater services and sets tariffs 
required to recover these costs. 

Department of 
Health 

Public Health Act 
2016 

Regulates water quality and public health risks associated with the 
provision of safe drinking water, sewage management and recycled 
water. 

Water 
Corporation 

Water Corporation 
Act 1995 

All powers necessary to operate as a government trading enterprise 
water service provider, including for the provision of water, sewerage 
and drainage services. 

 

Water services 

The Water Corporation, owned by the State Government and accountable to the Minister for Water, 
supplies drinking water to most of the population in the Greater Perth region via the Integrated Water 
Supply Scheme (IWSS), the largest public water supply scheme in Western Australia. The IWSS 
connects multiple water sources to residential and non-residential customers by an integrated trunk 
main and distribution system that includes major storage and service reservoirs to balance supply and 
demand (Figure 7). About 30 GL/year of water is exported to supply inland agricultural and goldfields 
regions to the east of Perth, which have very limited local fresh water resources.  
 
The Water Corporation operates sewerage and major drainage services for most of the region. The 
sewerage system involves local collection of wastewater, pumping via pressure pipes to centralised 
wastewater treatment plants for disposal of secondary treated wastewater to the ocean or for recycled 
water use. The Water Corporation also owns and operates the Kwinana Water Recycling Plant 
(KWRP), which treats wastewater and supplies it to industry for non-potable uses.   
 
A few private companies have recently obtained licences to provide water services (potable, 
sewerage, non-potable recycled water) for small communities in the region’s south. Local Government 
Authorities (municipalities) provide local drainage services across the region. 
 
Most local government authorities and institutions in the Perth area irrigate parks, gardens and 
recreation areas under licence, using their own groundwater bore and irrigation infrastructure, and do 
not depend on scheme supplies. 
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Types of water use 

In 2015-16 the IWSS supplied 267 GL of water to the Greater Perth region. About 70 per cent of this 
supplied households and about 18 per cent went to other users including commercial, institutional and 
light industry. The remaining 12 per cent is ‘non-revenue’ water consisting of authorised, unbilled 
consumption such as firefighting, apparent losses (metering inaccuracies and unauthorised use) and 
real losses (through leakages). Total per capita scheme water use was 127 kL per person for 2015-16.  
 
Self-supplied water use in Greater Perth is estimated to be about 300 GL per year for households 
(30 per cent), agriculture (26 per cent), parks, gardens and recreation areas (24 per cent), heavy 
industry (12 per cent), mining (6 per cent) and commercial (2 per cent) uses. There are estimated to 
be over 175,000 domestic garden bores in the Greater Perth region, used to water about 30 per cent 
of all household gardens. 
 

Economic dependence on water 

Severe watering restrictions have not been placed on scheme water users for several decades.  
Reductions in per capita water use and the development of climate-independent supply sources such 
as seawater desalination by the Water Corporation, and additional use of groundwater have averted 
the application of severe restrictions. The introduction of water use efficiency measures such as a two-
days per week garden sprinkler roster had no major impacts on the regional economy. Garden 
sprinkler rosters are no longer regarded as restrictions, but simply as legally binding good watering 
practice.  
 
Users of self-supplied, non-potable water in the region are heavily dependent on ready access to 
relatively low-cost, untreated groundwater. This partly diverts demand from the IWSS and hence 
reduces overall supply costs by using untreated groundwater for non-potable purposes. Now, with less 
natural groundwater available due to climate change, farmers, local governments and industry water 
users that plan to increase area or output will need to become more efficient or find alternative, higher-
cost water sources to meet their needs.  
 
Economic impacts of potential future water supply disruptions and growing demand for water are being 
minimised by pro-active water supply planning and development by the Water Corporation and the 
Department of Water and Environmental Regulation. The shift to the climate-independent water 
sources of seawater desalination and recycled wastewater significantly reduces the risk of future 
scheme supply disruption due to climate effects. In addition, substantial work is continuing to assist 
self-supplied water users to adopt more efficient water use practices or water sources that are suited 
to a drier future with less groundwater available. If these are not viable for self-supply users there is a 
risk of economic impact due to the increased cost of purchasing scheme water or curtailing production.  
 

Water demand pressures and competition for water 

Despite a 30 per cent population increase in Greater Perth since 2000, overall water demand on the 
IWSS has not increased due to a combination of effective water use efficiency programs by the Water 
Corporation and decreasing dwelling lot sizes. Since 2000, scheme water use per person has 
decreased from 180 kL per year to 127 kL per year in 2015-16. The Water Corporation aims to further 
reduce per capita consumption to a maximum of 115 kL per year by 2030. Competition for 
groundwater from the shallow aquifers continues, but has been reduced through sourcing more than 
70 per cent of the water for scheme supplies from deeper aquifers.  
 
Little or no new allocations of shallow groundwater are now available for self-supply in areas planned 
for urban expansion. Under planning policy, new urban developments need to have 10 per cent of the 
area designated for public open space.  Finding affordable water sources to make these areas green 
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and liveable is a contemporary challenge. Expansion of the metropolitan area has already displaced 
peri-urban horticulture in several parts of the region and food-producing areas now on the urban fringe 
are facing changes in land use and competition for water resources.  
 
Heavy industry in Greater Perth is mostly located in the Kwinana Industrial Area. Current water 
demands are met from a combination of groundwater abstraction, recycled wastewater (from the 
Water Corporation’s KWRP) and a small amount of public scheme supply. Limited groundwater is 
available to support future growth. Investigations are underway to recycle water from the nearby 
Woodman Point wastewater treatment plant ocean outfall line via managed aquifer recharge for later 
extraction by industry.  
 

Institutional arrangements for managing allocations and supply risk 

The Department of Water and Environmental Regulation’s water allocation plans (Table 1) incorporate 
the effects of continuing climate change on water resources, and are used to manage allocation at an 
area scale for broader community benefits as well as for productive water use. Licences issued under 
water legislation provide annual water entitlements for water use, and are subject to local water 
availability and impact assessment.  
 
The actual use of surface water is largely self-limiting as decreasing reservoir storage levels are 
visible. The Water Corporation manages surface water extraction rates, usually well below licensed 
annual entitlements, to retain some water in storage for emergency use and to build a storage buffer. 
Extraction rates are generally in line with reduced annual stream-flows into the reservoirs. 
 
Unlike surface water storages, declining groundwater levels are not visible and the sustainable 
abstraction rate is a much smaller proportion of the overall resource storage volume. A minimum 
storage level is often not clearly defined, so people tend to assume that groundwater is always 
available. Groundwater allocation limits are therefore reviewed over 5-10 year periods based on re-
assessments of rainfall, recharge and aquifer response. However, the climate is changing rapidly and 
re-balancing of abstraction rates lags behind because of the time taken to adjust, lack of alternative 
sources, and the past practice of using groundwater to make up any demand-supply gap for scheme 
supplies. The challenge is to re-balance abstraction with recharge so groundwater levels can stabilise 
or recover, and groundwater-dependent environmental and social values are maintained. 
 
 

Water balance for the current situation without additional 
resources/actions 

Public water supply scheme and self-supply 

Currently for the Integrated Water Supply Scheme (IWSS), the water available from groundwater 
resources and the two seawater desalination plants is enough to meet most of the region’s scheme 
water demand.  Surface water is still needed to meet between 5-10 per cent of demand, so successive 
dry years trigger contingency strategies. The Beenyup Groundwater Replenishment Scheme, yet to 
reach full production, is the next source for scheme supply. 
 
Additional groundwater for self-supply is limited or not available from most of the Gnangara 
groundwater system north of Perth. South of Perth and around Mandurah water is available, but some 
aquifers are low yielding or contain brackish to saline water. Reductions in groundwater volumes and 
levels due to declining rainfall and recharge are the main risks to self-supply water users in Greater 
Perth and corrective action is necessary to reduce extraction and re-balance the groundwater system.  
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Solutions – introduction 
The relatively sudden 80 GL per year reduction in average annual surface water flows presented a 
major challenge to IWSS supply security in the early 2000s. The response was a combination of 
demand management and new supply sources.  
 
The Water Corporation introduced a comprehensive water use efficiency program. It included 
community awareness raising initiatives and incentives to reduce use. A two-days a week watering 
roster for domestic gardens with sprinkler systems is in place, along with a total sprinkler ban over 
winter. Several new IWSS water sources have been developed progressively since 2001, including 
desalinated seawater and groundwater replenishment and recovery (Table 2).  
 
Table 2: New IWSS water sources developed since 2001 

New Water Source Details GL/year 

Increased groundwater 
abstraction 

New borefields to significantly increase abstraction from the 
deep aquifers. 

Up to 20 

Temporary use of additional groundwater (emergency 
allocation) 

Variable, up to 30  

Perth Seawater 
Desalination Plant  

Constructed at Kwinana and opened in November 2006 45  

Southern Seawater 
Desalination Plant  

Constructed at Binningup in two stages: 
Stage 1 coming on-line in September 2011.  
Stage 2 doubled plant capacity from January 2013 

 
Total of 100  

Water trading Trading with Harvey Water (an irrigation water supplier) 
commenced in 2006 

17.1  

Kwinana Water 
Reclamation Plant 

Supplied recycled wastewater to industry from 2008 to reduce 
demand for IWSS supply and self-supplied groundwater 

Variable, up to 8.7  

Beenyup Groundwater 
Replenishment 
Scheme 

Highly treated wastewater will be injected into deep aquifers 
for subsequent extraction. Trial undertaken from 2010 to 2012. 
Due to come on-line later this year (2017). Stage 2 has been 
approved and will double the plant’s capacity by 2019.  

14 (2017) 
 
Another 14 (2019) 

 
Solutions for self-supply groundwater and surface water use were: 
 
a) The Department of Water and Environmental Regulation’s groundwater allocation plan for the 

Gnangara Groundwater Areas (2009) developed in response to the downward trend in 
groundwater levels, which capped use, reduced allocation limits, and triggered a first stage of 
reduced abstraction for the IWSS.   

b) Demand management programs and measures for licenced self-supply water users. 

c) The Department of Water and Environmental Regulation restricted use of domestic bores for 
garden irrigation to three days a week and introduced a total winter sprinkler ban in 2010. 
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Key solutions implemented 

IWSS demand management solutions 

Water demand management measures were the first solutions initiated in the early 2000s to respond 
to the drought. They were brought into play relatively quickly and at a modest cost. Some were 
immediate short-term measures, while others were structural solutions to provide long-term benefits.  
 
The Water Corporation initiated a very active water use publicity campaign to raise community 
awareness of the supply security risk from significantly diminished surface water flows and the need 
for everyone to work together to reduce water use. Water use efficiency incentives were introduced for 
residential customers, including retrofitting of low-flow showerheads and low-flush toilets. The Water 
Corporation also began to systematically engage major non-residential customers and work with them 
to determine ways to reduce their water use.  
 
Residential garden irrigation was a major focus as it constituted about half of residential IWSS water 
use (a third of all IWSS water use) and was subject to rapid over-use during summer. Restrictions on 
the use of fixed sprinkler systems had been used effectively in the past and were part of the 
emergency contingency planning for the IWSS. However, the nursery, reticulation and turf-growing 
industries were concerned about the effect of garden watering restrictions, and worked with the Water 
Corporation to find an acceptable solution. A two-days a week roster for garden watering by sprinkler 
systems was implemented – providing  significant water savings, preventing more severe restrictions, 
and without damaging gardens and lawns. The sprinkler roster system, accepted by Government and 
the community, was implemented as ‘good watering practice’ rather than ‘restrictions’ and has been in 
place ever since.  
 
The initial effect of these demand management solutions was to reduce IWSS water demand by about 
30 GL per year. Subsequent reductions in per capita water use from about 150 kL per year to 127 kL 
per year (by 2016) are due to a combination of these demand management solutions and smaller 
residential lot sizes reducing ex-house use.  
 

IWSS water source solutions 

a) The first water source solution was introduced in the late 1980s and early 1990s. The groundwater 
scheme was significantly increased with new and expanded borefields to increase overall 
groundwater production, and independent artesian bores to significantly increase production from 
the deep aquifers. 

b) Temporary additional groundwater extraction of up to 30 GL per year was initially a contingency 
solution introduced in the early 2000s. The costs were relatively low and additional extraction 
could be implemented relatively quickly. The additional groundwater extraction was intended as a 
short-term response until rainfall and surface water flows returned to previous levels or other new 
sources came on-line. However, surface water flows did not return to their previous levels. Instead 
they reduced further, resulting in continued reliance on the ‘temporary’ additional groundwater. To 
offset the effect of taking that additional groundwater for the IWSS, a greater proportion of IWSS 
abstraction was shifted to deeper aquifers and less environmentally sensitive locations, and 
conditions for temporary access were tightened.  

c) The Perth Seawater Desalination Plant treats seawater from Cockburn Sound and supplies 45 GL 
of drinking water per year. The seawater reverse-osmosis (SWRO) plant was completed in 
November 2006. It was the first of its kind in Australia and covers several acres in an industrial 
park near the suburb of Kwinana Beach. Electricity for the plant is offset by the 80 MW Emu 
Downs Wind Farm located in the state's Mid West region near Cervantes. The desalination plant, 
with 12 SWRO trains and six BWRO (brackish water) trains, has one of the world’s lowest specific 
energy consumptions, due in part to the use of pressure exchanger energy recovery devices. As a 
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condition of its continued operation, the Perth plant is subject to a comprehensive environmental 
monitoring program, assessing the seawater intake and brine outfall. Seasonal excess water from 
the plant is stored in selected surface water reservoirs. 

d) The Southern Seawater Desalination Plant is located near Binningup, about 150 km south of 
Perth. It was built in two stages, each with a capacity of 50 GL per year. The first stage was 
completed in September 2011 at a cost of A$640 million plus an additional A$315million to 
integrate it into the IWSS. The second stage of the project was completed in January 2013 at an 
additional cost of A$450 million and expanded the plant's capacity to 100 GL per year. The 
seawater reverse-osmosis plant includes pre-treatment and post-treatment facilities as well as a 
seawater intake pipeline and pump station. The project also includes a 28 km long underground 
pipeline from Binningup to a storage facility north-east of the town of Harvey and a two kilometre 
pipeline that delivers the water from the storage facility in Harvey into the Stirling-Harvey Trunk 
main to Perth.  

e) The A$72 million Harvey Water Pipe Project was completed in 2006. This water-trading initiative 
between Harvey Water and the Water Corporation converted open irrigation channels to pipes. 
This made 17.1 GL per year of water available to the IWSS in a permanent trade. It harvested 
water that would otherwise be lost through seepage and evaporation and did not affect the 
irrigators’ water allocations. A total of 198 km of polyethylene pipes were installed over three 
years. The project received strong support from the local community. It also benefited the 
irrigators by providing a pressured pipe irrigation system that enabled more controlled irrigation 
that suits higher-value horticulture crops.  

f) The A$28 million Kwinana Water Reclamation Plant (KWRP) was initially commissioned in 
November 2004 to provide recycled wastewater to two major industrial customers. Production was 
subsequently expanded to its full capacity in early 2008 to provide additional recycled wastewater 
to other industrial customers. This has reduced demand for IWSS and self-supplied groundwater 
by six GL per year. At the time it was one of the biggest water re-use plants of its kind in Australia 
and received strong support from local industry. It uses advanced filtration and reverse osmosis 
processes to treat secondary-treated wastewater from the Woodman Point Wastewater Treatment 
Plant to produce high quality, industrial-grade water.  

g) The Water Corporation undertook a trial of Groundwater Replenishment and Recovery at its 
Beenyup Wastewater Treatment Plant between 2010 and 2012. This involved managed aquifer 
recharge of highly treated wastewater with subsequent extraction and treatment of an equivalent 
amount of groundwater from groundwater bores for public supply (with extraction at some distance 
from the point of recharge). The trial was successfully completed in December 2012 with 
endorsements by the State regulatory agencies. The Water Corporation carried out an extensive 
community engagement program and this indirect potable re-use source option has received good 
public support. Construction of Australia’s first full-scale Groundwater Replenishment Scheme 
(GWRS) for 14 GL per year began in October 2014 and was commissioned in 2017. The State 
Government announced expansion of the scheme in July 2016, doubling its capacity to 28 GL per 
year. The expansion is expected to take approximately three years, at an estimated total cost of 
A$232 million, including recharge bores and upgrades to extraction bores and treatment works.  

 

Comparison of scheme solutions 

To meet the water demand-supply gap for the IWSS since 2000, demand management has accounted 
for about 80 GL per year, additional groundwater up to about 30 GL per year, seawater desalination 
about 145 GL per year, water trading 17 GL per year and wastewater recycling about 6 GL per year. 
For Perth groundwater and seawater desalination would now be regarded as ‘conventional’ supply 
sources, while trading and recycled water would probably fall in the ‘unconventional’ category. So far 
‘conventional’ supply source solutions have met most of the gap (63 per cent) in comparison with 
demand management (29 per cent) and unconventional sources (8 per cent).  
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The relative costs and benefits of various water source options for the IWSS were analysed by the 
Water Corporation as part of its ‘Water forever, towards climate resilience’ water supply strategy 
(October 2009). The strategy contains figures (9 and 10) that show relative costs (A$/kL) and benefits 
(in terms of source yield, sustainability score and rainfall independence). 
 

Regulatory and self-supply solutions 

The Department of Water and Environmental Regulation restricted use of domestic bores for garden 
irrigation to three days a week in 2010 and is working closely with Local Government Authorities 
(municipalities) to improve the irrigation efficiency for public open spaces. 
 
The Department released the Gnangara Groundwater Areas Allocation Plan in 2009. Its aim was to 
bring some balance back to the groundwater system. It slowed the pace of groundwater level decline 
by introducing staged reductions in groundwater extraction for the IWSS and by capping the amount of 
groundwater that could be taken for self-supplied water use. These regulatory measures have driven 
improvements in water use efficiency and interest in alternative non-potable water sources across all 
water sectors. Work is underway on the next Gnangara groundwater allocation plan, which will set out 
the next steps to reduce groundwater abstraction and rebalance with changes to rainfall. 
 

Who identified and planned water source solutions? 

The Water Corporation led the scheme supply planning response to the significant ongoing reductions 
in source capacity due to climate change from 2000 to the present day. In doing this the Corporation 
worked closely with the Department of Water and Environmental Regulation and successive State 
Governments. The Department of Water and Environmental Regulation led the planning for the 
regulatory and self-supply responses to the reduced levels of available water.  
 
In the early 2000s ‘drought response’ task groups were formed in the Water Corporation, the 
Department of Water and Environmental Regulation and the Department of Premier and Cabinet to 
plan and coordinate the work. The seminal public documents that expressed the outcomes of this and 
subsequent work are outlined below.  
 
 In 2002 the State Government and the Water Corporation went to the people of Western Australia 

for input into ongoing planning for water source development and management of demand. This 
culminated in the State Water Strategy (February 2003), which was released by the State Premier. 
The strategy’s objective was to ‘ensure a sustainable water future for all West Australians by: 
improving water use efficiency in all sectors; achieving significant advances in water reuse; 
fostering innovation and research; planning and developing new sources of water in a timely 
manner; and protecting the value of our water resources.’ 

 The Water Corporation’s ‘Water for Life report 2006’ outlined their ‘Security through Diversity’ 
strategy to ‘secure Western Australia’s water future through a diverse portfolio of supply and 
demand programs’. 

 The State Government gave water and the management of water resources strategic priority 
through the development of the ‘State Water Plan 2007’.  

 The Water Corporation’s ‘Water Forever, towards climate resilience’ (October 2009), a 
comprehensive, long-term water supply strategy for Perth’s scheme supply, was the culmination of 
several years of intense strategic supply planning and community engagement. It addresses the 
major water challenges facing scheme supply for the Perth region –climate change, increasing 
population and minimising environmental impact by using less water. The strategy set out a 
portfolio of options to reduce water use, increase water recycling and develop new sources. 

 The Department of Water and Environmental Regulation released the ‘Perth-Peel regional water 
plan’ (December 2009), a comprehensive document that addresses public and self-supply, and 
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explains the Department’s position and actions on water use efficiency; security of supply; 
alternative sources; waterways and wetlands; and water sensitive cities.  

 In November 2009 the Department of Water and Environmental Regulation also released the 
‘Gnangara groundwater areas allocation plan’. The plan aimed to reduce total abstraction to better 
reflect the reduced groundwater recharge under ongoing climate change. It set limits on 
groundwater abstraction for scheme supply and targets to reduce this to 120 GL/year with 
desalination coming on-board, to relieve pressure on the groundwater system. The plan capped 
allocation limits for licensed self-supply.  

 In response to the very dry winter of 2010, when there was virtually no inflow to the IWSS dams, 
the Water Corporation released ‘Water Forever Whatever the Weather, drought proofing Perth’ 
(November 2011). This was a ten year plan to drought-proof Perth by 2022, so that sufficient 
water supplies are maintained, whatever the weather, by:  
o transferring the balance of groundwater abstraction to deeper aquifers;  
o replenishing the deep aquifers with recycled water through a new groundwater replenishment 

scheme;  
o expanding seawater desalination capacity (by 50 GL/year) to offset the declining inflows to the 

dams;  
o continuing to make gains in water use efficiency; and  
o using wastewater recycling as a resource for industry, public open spaces and agriculture.  

 
Trade-offs in the selection of one water source option over another have not had much influence on 
the Perth situation as multiple options have been progressed simultaneously to provide security 
through diversity. The primary criteria for selection of IWSS source options have been unit cost, yield 
volume and climate independence. This led to demand management/water use efficiency in 
conjunction with seawater desalination and investigation of managed aquifer recharge of treated 
wastewater. With successful trialling and community acceptance of the latter option, Groundwater 
Replenishment has replaced seawater desalination as the currently preferred new water source, due 
to its lower unit cost. However, both recycling and sea water desalination are likely to be needed into 
the future. 
 

Main challenges to selection and implementation of solutions 

Institutional and political aspects 

The ongoing ownership of the Water Corporation by the Western Australian Government provided for 
a focus on delivery of consistent, high quality water services to customers; rather than negotiated 
outcomes with a variety of commercial entities.  This enabled Water Corporation and the Department 
of Water and Environmental Regulation (the water resource manager) to focus on selecting and 
implementing appropriate and timely source solutions for the IWSS. In recognition of the strategic 
importance of the water crisis to Government, a water policy unit was established in the Department of 
Premier and Cabinet in the early 2000s to support and coordinate the Government policy response. 
Initial resistance to proposed restrictions on domestic garden watering by the nursery, turf and 
irrigation industries was addressed through genuine engagement.  
 
A major challenge since the early 2000s has been managing the decline in groundwater levels due to 
abstraction exceeding recharge caused by climate change. Addressing this challenge requires 
reductions in scheme and self-supply water extraction. The Department of Water and Environmental 
Regulation has worked with the Water Corporation over the past decade to reduce the dependence of 
the IWSS on groundwater sources. This was set out in the 2009 Gnangara water allocation plan. The 
Department is currently developing an updated water allocation plan for the Gnangara groundwater 
system to manage sustainable groundwater extraction by scheme and self-supply water users to 
2030. 
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Technical aspects 

The connectivity of the supply system, enabled through having one service provided for all of Greater 
Perth, meant there could be reasonable integration of new sources to meet demand across the 
system.  
 
As the first major seawater desalination plant in Australia (and the southern hemisphere), the Perth 
Seawater Desalination Plant broke new ground in terms of the technology, regulatory approvals, 
contractual and operational aspects. The very dry winter in 2010 triggered a decision to double the 
capacity of the State’s second plant, the Southern Seawater Desalination Plant, while it was still under 
construction. This was possible due to the initial design for a two-stage plant and good contractual 
arrangements that enabled the contractor to move straight on to stage 2 after completing stage 1.  
 
The Water Corporation’s Groundwater Replenishment source is a climate-independent, affordable 
scheme supply option utilising wastewater that is increasing along with Perth’s population and 
economic growth. The Groundwater Replenishment recycled wastewater trial and regulatory approvals 
process required a significant amount of dedicated work by the Water Corporation and other 
government agencies. Large-scale managed aquifer recharge of recycled wastewater for indirect 
potable re-use had not been attempted in Australia before and required new thinking in terms of the 
water treatment technology required and the approvals processes with the three regulators 
(Department of Water and Environmental Regulation, Department of Health). A cross-agency 
regulatory committee was formed to facilitate the regulatory approvals process.   
 

Social and cultural aspects 

The restrictions on the use of IWSS-supplied domestic garden irrigation (two days a week) and 
domestic self-supply bores (three days a week) had the potential for conflict with householders. 
However, the community engagement on these actions was handled well and they have now largely 
been accepted as ongoing good watering practice.  
 
The proposal to use recycled wastewater for potable water supply had a significant potential for 
community opposition. A direct re-use proposal in Queensland a few years before had to be 
abandoned due to community opposition. Learning from this experience, the Water Corporation 
actively engaged a broad cross-section of the community as well as technical experts, political leaders 
and potential opposers in the development of the proposed indirect potable re-use strategy 
(Groundwater Replenishment). The Corporation conducted a very effective community engagement 
program and this alternative supply source has received a high level of community acceptance 
(consistently greater than 70 per cent in the general community and 90 per cent from those who have 
visited the trial information facility). 
 

Economic and financial aspects 

The state needed to make significant capital investments in new water sources infrastructure over the 
past two decades. Large capital investment to support metropolitan scheme supply included the Perth 
and Southern seawater desalination plants, Harvey pipe project, Kwinana water reclamation plant, 
stage 1 Groundwater replenishment scheme, and improvements to the distribution system.  
 

Competing uses 

There is no competition for seawater desalination as a drinking water source as Perth is a coastal city 
and there are few other users able to afford the cost of seawater desalination. However, there is 
potential competition for recycled wastewater between the Water Corporation’s Groundwater 
Replenishment scheme and other potential users of recycled wastewater (industry, public open space 
irrigation). Groundwater Replenishment is an important source for future scheme supply in the short, 
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medium and long term. However, recycled wastewater, probably stored through managed aquifer 
recharge for subsequent abstraction, is emerging as a potentially valuable source for future non-
potable self-supply demand.  
 
 

Other solutions 

Solutions considered but not implemented 

Water source options for Perth that were considered but not implemented were: 
 

 South West Yarragadee groundwater supply – an option to harvest 45 GL/year from the South 
West Yarragadee aquifer at a location south of Bunbury was investigated by the Water 
Corporation and Department of Water and Environmental Regulation, though there was some 
local community opposition. The investigations indicated that insufficient groundwater was 
available from this source to meet the future water needs of the environment, local self-supply 
water users and the Perth IWSS. In May 2007 the State Premier announced that a second 
seawater desalination plant would be the next major water source for the IWSS, and not the South 
West Yarragadee aquifer. In making the announcement the Premier said that ‘the internationally 
acclaimed wind-powered Kwinana seawater desalination plant has demonstrated that large 
quantities of water from an unlimited ocean can be provided using a clean and green process. 
Unlike the South West Yarragadee and traditional water sources, it is also climate independent. 
That is why the State Government has decided that the next major water source can be provided 
by the seawater desalination process. I have asked the Water Corporation to immediately start 
developing the State’s second major seawater desalination plant.’7  

 Groundwater from the Gingin-Jurien area – an option to harvest 30 GL/year of groundwater from 
this area to the north of the Greater Perth region. The option did not proceed because this source 
had higher risks due to continuing climate change and potential community opposition.  

 
A number of other options have been considered but not implemented, including piping water more 
than 2000 km from the sub-tropical Kimberley region. These were rejected because they were either 
more expensive than seawater desalination or climate dependent or both8. Seawater desalination is 
now the benchmark for considering all future source options as it is climate-independent, with a 
virtually unlimited supply capacity and has a proven technology that is becoming more affordable. 
 

City’s next best options 

The next best source options for Perth’s drinking water supply are both desalination and groundwater 
replenishment, depending on location of demand. A series of groundwater replenishment and 
recovery schemes using managed aquifer recharge of treated, recycled wastewater would be virtually 
climate-independent, cheaper than seawater desalination and have a growing supply. Costs of 
desalination are decreasing.  
 
The next best source options for self-supply water users are still being investigated, but managed 
aquifer recharge of locally recycled wastewater supplemented by drainage water (where available) is 
looking promising. The technical and cost viability of these options are still being evaluated. 
Competition for recycled wastewater is likely to become an issue for this source.   
 

  

                                                      
7 Media release 15/05/2007 ‘Second seawater desalination plant to be State’s next major water source’ 
8 Water forever, towards climate resilience (Oct 2009)- Portfolio of options 
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What is in the future – limits of adopted solutions 

Forecasts 

The long-term demand and supply forecasts for the IWSS now reflect a future without significant 
regular dam inflows. The Water Corporation is planning for the next climate-independent sources, and 
is looking at a range of options for the longer term.  
 
Climate change has resulted in declining streamflows that have affected scheme supply security by 
reducing the surface water contribution to the annual supply capacity of the hills reservoirs. The 
significant decline in streamflows even in ‘wet’ years during the last four decades seriously eroded hills 
reservoir storage volumes – from 2010 to 2017 the end of summer effective storage volumes have 
been 10-17 per cent of annual scheme water demand. This is a significant departure from the original 
scheme security design with reservoir storage capacity double that of annual demand to carry the 
system through a series of dry years. Storage levels are now sometimes too low to contribute much to 
the water supply in dry years. Despite their reduced contribution to the IWSS, dams will still be an 
important part of the scheme, used to store water in wetter years and seasonally from desalination 
plants, as well as provide carefully managed flows for small-scale downstream water users and the 
environment. 
 
The Department of Water and Environmental Regulation’s preliminary work indicates that if the 
population of Perth grows by 67 per cent – to 3.5 million – the current IWSS demand of 300 GL per 
year may increase by 53 per cent to about 460 GL per year by 2050. As well as projected population 
growth, this estimate takes into account continuing water use efficiency gains that should reduce per 
capita water use from 127 kL per year currently to 115 kL per year by 2030. The expected effect of 
climate change on existing IWSS sources is also considered in estimating the gap between water 
demand and available supply.  
 
Moving beyond the per capita water use efficiency target of 115 kl/person/year would depend on a 
significant reduction in use of scheme water outside the home. The Water Corporation will continue to 
plan for and adopt a staged approach to increasing scheme capacity by considering source options, 
demand pressures and appropriate timing for new source development. Groundwater will continue to 
be an important, though climate adjusted, source for the scheme.  Future large source options include 
additional recycling and seawater desalination. 
 
Because more than half of the water used in the Perth and Peel regions is from self-supplied 
groundwater for mostly non-potable purposes, urban growth along with the effects of climate change 
will continue to put pressure on what has previously been a readily accessible, low-cost, fit-for-purpose 
water supply. Based on current use and land zoning, projected future urban growth, and indicative 
future recharge, the current self-supply demand of 315 GL per year could grow by around 50 per cent 
by mid-century. 
 
A Department of Water and Environment assessment indicates that self-supply demand could 
increase to almost 500 GL per year by 2050, including the projected effect of climate change on the 
groundwater and surface water resources in the region.  The Department of Water and Environmental 
Regulation is working with self-supply water users to identify possible solutions.  
 
There is scope for water use efficiency gains and enhanced recharge to groundwater with changes to 
current use patterns and improvements to infrastructure, urban form and the design of public open 
space (parks and gardens). Water sensitive urban design in the context of the total water cycle will be 
an important driver for Perth's future urban form.  
 



 

 
19 WATER-SCARCE CITIES: PERTH CASE STUDY 

  

Some self-supply water users have begun to consider non-potable water source alternatives as 
sustainable volumes of local groundwater that may be abstracted decrease. Options include recycling 
of water from urban drainage through treatment of winter stormwater flows with aquifer storage. This 
water can be recovered in summer when irrigation water is needed for public open space.  There is 
also considerable interest in the potential for local scale wastewater recycling through treatment, 
aquifer storage and recovery, again primarily as a source for irrigation of public open space or urban 
agriculture. These alternatives need to be well considered to ensure they can be viable, practical, and 
lower cost than using scheme supply for non-potable purposes.  
 
Limits on solutions being implemented 

By 2060 the total volume of treated wastewater in the region is projected to be about 255 GL/year9. 
The effect of water use efficiencies on available wastewater volumes decreases the useable volume, 
though it is estimated to be more than the projected IWSS demand-supply gap by 2050.  
 
In planning for self-supply water users the intent is to meet the increased demand for licensed uses 
through a combination of water use efficiency gains and recycled water use. Addressing the estimated 
2050 supply-demand gap for water uses exempt from licensing is expected to be through a 
combination of significant improvements in domestic bore water use efficiencies and changes to urban 
form.   
 
Locally recycled wastewater supplemented by drainage water (where available) could be a source for 
licensed self-supply water use. Recycled wastewater is climate-independent, but this resource will also 
be needed to contribute to future growth for the IWSS. Local supplementation with drainage water is 
therefore an important tool for future self-supply water users. On the eastern parts of the Swan 
Coastal Plain groundwater tables are high in winter and most of the new urban development areas 
require sub-soil drainage to control the watertable. This sub-soil drainage represents a potentially 
large and viable supplementary water source for some self-supply use. Managed aquifer recharge to 
the middle aquifer is a potential storage mechanism, which is necessary as most self-supply non-
potable water needs are seasonal, requiring most of the water in summer. 
 
 

Conclusion 

Lessons learned 

Climate change has affected water availability for Perth’s IWSS as well as for the many local 
governments, horticulturalists and other water users, who draw their water supplies directly from their 
own groundwater bores. Successive state governments have invested significantly in new scheme 
water sources to stay ahead of climate change and water demand due to population growth, and to 
reduce impacts on Perth’s groundwater resources. However, with more and more years of low inflows 
into Perth’s drinking water dams, the development of climate-independent initiatives is being 
accelerated. 
 
Due to the effects of climate change on rainfall since the 1960s, Perth has been through a series of 
water scarcity and response cycles: 1975 to 2000, 2001 to 2009, 2010 to 2014 and 2015 to 2016. 
Each of these cycles has followed a similar pattern – an initial crisis phase triggered by a very low 
rainfall year or set of years with intense response planning and initial actions. This is followed by an 
implementation phase, during which demand management responses and new sources are developed 
and start to take effect. Finally an adaption phase begins, when the supply system and the water 
planning adapt to the new ‘normal’. Then, the next very dry sequence occurs, triggering the next water 

                                                      
9 Recent projected wastewater data from the Water Corporation (Feb 2018) 
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scarcity response cycle. These cycles have become more frequent – the first cycle (1975-2000) lasted 
about 25 years, the second (2001-2009) eight years, and the third (2010-2014) just four years. 
 

Key lesson 1 
Water scarcity crises occur suddenly, without warning, and require intense planning and actions to 
develop short, medium and long-term responses. Just when everything appears to be under control 
again and adapted to the new ‘normal’, the next water crisis can occur, triggering the next response 
cycle and an acceleration of medium and long-term responses.  

 
Surface water flows have been severely impacted by declining rainfall. A series of low-rainfall years 
means catchments dry out more and more. When a higher rainfall year occurs, it takes longer (and 
more rainfall) to wet the catchments sufficiently to allow surface flows to develop. Since 1975, a 20 per 
cent reduction in rainfall has resulted in an 85 per cent reduction in inflows into Perth’s reservoirs.   
 

Key lesson 2 
The extent of the progressive decline in surface water inflows was unexpectedly large, as the 
relationship between rainfall reductions and inflow reductions has worsened over time.  

 
Perth’s long dry summers, geographic location and previously widely available natural groundwater do 
present a particular challenge. Groundwater has been the go-to water resource for Perth for many 
years, enabling scheme security and irrigation of parks and gardens to offset the effects of an 
extremely long and dry summer. Had this groundwater not been available to access, the community 
would have been impacted to a greater extent. Perth’s geographic location – on the western side of a 
land mass at latitude 32 – means it is subject to an ongoing climate change effect of declining rainfall 
with reduced recharge to groundwater. Perth’s scheme and self-supply water users need to reduce 
their reliance on this resource in the future as, like surface water, groundwater is adversely affected by 
climate change.   
 
Guided by contemporary scientific studies and modelling, as well as practical input from stakeholders, 
the Department of Water and Environmental Regulation is planning for reductions to total groundwater 
abstraction, encouraging further gains in water efficiency and exploring alternative sources for non-
potable water needs. 
 
Perth’s water future depends on a sustainable and secure groundwater resource that contributes 
water for scheme supplies, local horticulture, industry, parks, sporting grounds, schools and gardens. 
Over time, introducing water use efficiency and alternative water sources will take pressure off natural 
groundwater and build climate resilience for businesses and the community. 
 
Self-supply groundwater users have noted that to date the Department of Water and Environmental 
Regulation has periodically granted the Water Corporation’s application for temporary, additional 
groundwater allocations to mitigate a potential public water supply shortfall in years of very low inflow 
to dams. Maintaining public supply is an important priority, but because of the increasing frequency of 
very dry years and the overall direction to maintain a reduced but sustainable groundwater supply for 
all users, this contingency approach is expected to be phased out. 
 

Key lesson 3 
An over-reliance on groundwater by both scheme and self-supply use requires corrective action to 
restore it to a sustainable and secure resource. Additional groundwater allocations to meet scheme 
supply shortfalls in dry years need to be phased out and water use efficiency gains and alternative 
sources for self-supply need to be phased in.   
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The Water Corporation is currently updating its long-term planning to reflect a future without regular 
dam inflows. It is planning for the next climate-independent sources, and is looking at a range of 
options for the longer term.  
 
The Water Corporation’s Groundwater Replenishment trial (managed aquifer recharge of recycled 
wastewater) has ensured the necessary time and expertise to test the technology in local conditions 
and gain endorsement from State regulatory agencies. The Corporation also carried out an extensive 
community engagement program during the trial, and gained a critical level of community support for 
the project.  
 
Over the last four decades the Perth Integrated Water Supply Scheme has had limited ‘head room’ 
between scheme supply capacity and water demand because of successive reductions in surface 
water source yields due to climate change and relatively small increments in additional supply 
capacity. While this has been beneficial in reducing the cost of new supply capacity, it has significantly 
reduced the ability of the scheme supply system to absorb the shocks of very dry years. Without 
scheme supply production or storage capacity headroom, the short-term response options are largely 
limited to imposing severe restrictions or seeking additional groundwater allocation. Both are 
problematic. 
 

Key lesson 4 
Sufficient supply capacity ‘head room’ above demand projections needs to be established in the IWSS 
to absorb future very dry year ‘shocks’ to avoid problematic short-term responses such as severe 
restrictions or additional groundwater allocations.  

 
As one of the world’s potentially water-scarce cities due to the drying effects of climate change, Perth 
is a leader in adapting to the still evolving new water status quo. The water utility, Water Corporation, 
has embarked on a program of diversifying Perth’s water sources, increasing wastewater recycling 
and reducing water use. Desalination will remain a cornerstone of Perth’s scheme water supply, along 
with recovery of groundwater replenished with recycled wastewater. Managed aquifer recharge of 
recycled wastewater and drainage water, in combination with increased water use efficiency are 
emerging as important responses to reduced groundwater availability for self-supply users.   
 

Key lesson 5 
There is no single solution, no silver bullet. The more varied the water sources and the more 
connected the supply scheme, the more secure the water supply. The Water Corporation developed a 
portfolio of water source options for Perth, including increased water efficiency and climate-
independent sources like seawater desalination and wastewater recycling. Likewise self-supply water 
users will need to adapt to declining groundwater availability through increasing use of recycled water 
and improving their water-use efficiency.  

 
The people of Perth have already adjusted to sprinkler rosters, responded to demand management 
campaigns and reduced average per person water use. Perth’s water future will continue to rely on 
support from a water-aware community, and increasingly on climate-independent sources, further 
innovation for non-potable sources, and water-smart yet highly liveable urban design. 
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