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Summary 
The Perth-Peel regional water plan (PPRWP) will provide strategic directions for sustainable 
water management in the region to the year 20301. Figure 1 displays the Perth-Peel region’s 
boundaries including its three subregions: Gingin, Perth and Peel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Perth Peel regional water plan boundary 

This background paper examines the role that increased water-use efficiency and greater 
water recycling could play in the region’s water future. It is one of four background papers 
prepared in support of the Perth-Peel strategic directions discussion paper released by the 
Department of Water in March 2009. 

The four Department of Water background papers are: 

1 Water efficiency, recycling and alternative water supplies 
2 Waterways and wetlands 
3 Climate change, water demand and water availability scenarios to 2030 
4 Land and water planning

                                            
1 Water resources in this context do not include marine waters. 
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1 Water efficiency 

1.1 Per capita consumption  

Per capita consumption of scheme water peaked in the 1970s but then dropped significantly 
due to the combined effects of water restrictions and education campaigns. Since 2001, as a 
result of poor winter rainfalls, residential customers of the Integrated Water Supply Scheme 
(IWSS) in the Perth metropolitan area have been under Stage 4 water restrictions (i.e. 
reticulation only twice a week). During that period, the restrictions have saved almost 45 
GL/year of scheme water (WC 2008).  

Households account for the majority (65 per cent) of scheme water use in the Perth-Peel 
region. Since 2001, residential consumption of scheme water has averaged ~107 kL/person 
(Table 1). The State water plan (DPC 2007) annual residential consumption target for the 
metropolitan region is 100 kL/person of scheme water by 2012. 

 

Table 1 Average residential consumption of scheme water (Perth metropolitan area) 

Average annual consumption 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 
Per household  (kL/property) 289 260 285 277 268 282 
Per resident (kL/person) 111 100 110 107 103 108 
Source: Economic Regulation Authority (ERA) 

 

In August 2007, the state government announced a suite of water-efficiency measures:  

• Demand for IWSS water arising from the two-day-a-week sprinkler roster in the Perth 
metropolitan area (i.e. Stage 4 restrictions) was 235 GL. A per capita consumption 
rate of 145 kL/yr would result in ~60 GL/yr of additional demand by 2030. However, if 
per capita consumption could be reduced to ~115 kL/yr, this would result in no 
additional demand by 2030. If a target of 70 kL/person/yr was set from 2009 for all 
new residential consumption, the additional demand in 2030 relative to 2008 would 
be ~44 GL/yr.  

• The two-day-a-week rostering system now covers all scheme water users south of 
Kalbarri. 

• Garden bore owners in Perth and Mandurah can water their gardens using bores 
only three days a week. The existing daytime sprinkler ban from 9am to 6pm for 
scheme customers and garden bores remains in place. 

By 1 July 2009: 

• Businesses that use more than 20 000 kL of water annually will be required to 
participate in the Water Corporation's Waterwise Businesses Program.  

• All local government councils will be required to: a) comply with the daytime sprinkler 
ban, and b) submit water conservation plans (WCPs) to the Department of Water. 

• State government departments will be required to undertake a water audit, adopt 
recommendations on water-efficient fittings and appliances and set water-use 
targets.  

Website: http://www.waterwisewaysforwa.com.au 
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Per capita consumption in the Perth metropolitan area is ~155 kL/yr/person (with 
~107 kL/yr/person for residential consumption). Table 2 displays the potential impact of 
further reducing per capita consumption rates for scheme water.  

 

Table 2  Effect of different per capita consumption rates on IWSS demand by 2030 

Per capita consumption rates (scheme water)  2030 
demand 
(GL/yr) 

Increase in 
demand 
(GL/yr) 

145 kL/person for existing and new homes  294 60 
145 kL/person for existing homes and 70 kL/person for new residential  279 44 
115 kL/person for existing and new homes  235 0 

 

A challenge is to determine the optimal household consumption rate for scheme water that 
still maintains community support and behavioural compliance. It will be influenced by a 
range of factors including the extent of imposition on lifestyles and consumption patterns 
valued by community members (Nancarrow, Kaercher & Po 2002), the availability of 
alternative water supplies and the financial cost.  

1.2 Potential domestic water-use savings 

Table 3 displays the estimated water-use efficiency savings if a range of additional 
measures were adopted. The Water Corporation’s Water Forever information sheet, Water 
efficiency, at http://www.thinking50.com.au/go/our-publications provides more information on 
these options. 

 

Table 3  Estimated water savings from additional water-efficiency measures (WC 2008) 

Measure Estimated annual water savings 
Retrofit – replacing inefficient showerheads, installing 
tap-flow control devices, and fixing visible leaks 

1.5 GL (100 000 households/15 kL) 
 

Retrofit – replacing inefficient toilet suites 2 GL (100 000 households/20 kL) 
Building Code of Australia 5 Star Plus – Phase 32 2 GL (100 000 households/20 kL) 
Lawn replacement program – paving or synthetic turf 2.5 GL (100 m2/50 000 households/50 kL) 
Lawn replacement – Waterwise garden 2.5 GL (100 m2/50 000 households/50 kL) 
Quarterly billing 2.5 GL 
Leakage detection and repair 1 GL 
Total sprinkler ban over the winter months  1–3 GL 

 

The imposition of more severe water restrictions would also reduce per capita consumption 
(Table 4). However, in keeping with current community sentiment, the Water Corporation’s 
policy is to avoid stage 5–7 restrictions whenever possible. 

                                            
2 In 2008, the state government decided not to proceed beyond Stage 2 of the 5 Star Plus program. 
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Table 4  Potential water savings through elevated restrictions (WC 2008) 

Stage Impact Annual savings 
(to 2010) 

5 (moderate) As for Stage 4 except reticulation use only once a week 10 GL 
6 (severe) As for Stage 4 except hand-held hose watering only 25 GL 
7 (emergency) Watering cans only for gardens. No filling of swimming pools 55 GL 

 

1.3 Water-efficiency programs 

2.3.1 Five Star Plus program 

In 2007 the state government introduced the Water Use in Houses Code as part of its 5 Star 
Plus program. The new building code applies to all new houses approved for construction 
after 1 September 2007. Measures to reduce water consumption will be implemented in two 
stages: 

Stage 1 – applies to all new houses from 1 September 2007 and provides for: 

• limiting water use through efficient three- or four-star taps, shower and toilet fittings 

• new swimming pools to be fitted with a pool blanket 

• reducing energy waste by limiting the distance of taps from a hot water source. 

Stage 23 – will be implemented from 2008 and requires that new homes: 

• be plumbed so they can be connected to an approved alternative water supply at a 
later date (an alternative water supply may include water tanks, bore water and third 
pipes) 

• on appropriately sized lots to be plumbed to enable connection at a later time to a 
greywater diversion system 

• with a high water demand for landscaping have an approved alternative water supply 
for appropriate non-potable use 

• with a high water demand for internal use have an approved 
alternative water supply for appropriate non-potable use. 

2.3.2 WELS Scheme 

The Australian Government’s Water Efficiency Labelling and 
Standards (WELS) Scheme labels a product’s water efficiency, 
allowing consumers to compare it with others. The labels for the 
WELS products display the product’s star rating and the water 
consumption or flow figures.  

Website: http://www.waterrating.gov.au/consumers/index.html 

                                            
3 In October 2008, the state government decided not to proceed past Stage 1. 
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2.3.3 Waterwise Rebate Program  

The state government introduced the Waterwise Rebate Program4 in 2003 to encourage 
improved domestic water efficiency and recycling. Provided products meet the program’s 
Waterwise standards, rebates are offered in the following categories: 

 
• Washing machines  • Garden bores 
• Rainwater tanks  • Flow regulators 
• Rain sensors • Greywater re-use systems 
• Subsurface 

irrigation 
• Waterwise garden 

assessments 
• Pool covers • Home irrigation systems 

Despite the popularity of some of the rebates (e.g. washing machines), it is not clear how 
many sales of water-efficient appliances can be attributed to the scheme (as opposed to 
purchases that would have occurred in any case) (ERA 2005). The total cost of the water 
saved – which includes the additional private costs incurred in buying water-efficient 
appliances, as well as the scheme’s cost to the government – is not sufficiently transparent. 

2.3.4 Waterwise Schools Program 

The Water Corporation’s Waterwise Schools Program is designed to help students make 
informed decisions about water resources, with the aim to change water-use behaviour in 
the community generally. The program is a long-term, whole-of-school approach to water 
and education and complements the Curriculum Framework. More than 250 schools in the 
Perth-Peel region currently participate in the program.   

Website: http://www.water.com.au/education/index_schools.cfm 

For information on other Waterwise program partnerships, such as the Waterwise Display 
Villages Program and the Waterwise Garden Centre Program, visit:  

Website: http://www.watercorporation.com.au/W/waterwise_index.cfm?uid=0837-2686-
2368-6916 

1.4 Water efficiency and self-supply 

2.4.1 Reliance on self-supply 

Some water-use sectors (e.g. horticulture) rely much more on self-supply than on scheme 
water. In addition to domestic garden ‘backyard’ bores in the metropolitan area; irrigated 
horticulture and pasture, industry and mining, and local government parks and gardens use 
self-supply to meet most of their water needs (Table 5). The majority of the water comes 
from groundwater resources. 

 

                                            
4 Website: http://portal.water.wa.gov.au/portal/page/portal/WiseWaterUse/WaterwiseRebates 
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Table 5  Estimated 2008 self-supply demand by subregion and sector (GL/yr) 

 Subregion (GL/yr)  

Sector Gingin Perth Peel  
Garden bores 0.1 112.7 3.3  
Parks and gardens 0.6 56.5 3.3  
General commercial 0.7 4.7 4.3  
General industrial 0.5 24.8 22.9  
Mining and mineral processing 12.8 4.8 10.3  
Pasture use 14.2 24.8 9.0  
Horticulture use 72.0 46.3 2.7  
Stock 3.6 3.4 1.9  
Domestic and other 8.3 33.4 3.1  
Forestry 0.7 0.5 0.1  
Fishing 1.7 2.0 0.0  
Environmental 0.2 4.5 0.1  
Not specified 0.0 1.1 0.0  
Total 116 320 61  

Source: Resource Economics Unit, 2008. 

 

2.4.2 ICLEI Water Campaign™  

Launched in 2003, the ICLEI5 Water Campaign™ is a capacity-building program that works 
with local governments to reduce their water consumption and improve local water quality. 
Almost all  local government areas (LGAs) in the Perth-Peel region are members of the 
campaign.  

Once a local government area (LGA) has made a political declaration to participate in the 
Water Campaign™, it is guided through a series of milestone activities: 

Milestone 1: An inventory of water consumption and a water quality practices gap analysis 

Milestone 2: Set goals to improve water management 

Milestone 3: Develop a local action plan 

Milestone 4: Implement the local action plan and quantify the benefits  

Milestone 5: Complete a second inventory and report on progress. 

Table 6 provides some examples of the types of projects that local governments are 
undertaking.  

                                            
5 International Council for Local Environmental Initiatives 
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Table 6  Examples of LGA water-efficiency projects 

LGA Project Savings 
kL/yr 

Fremantle Harvesting stormwater for re-use to irrigate school grounds  8652  
Joondalup Waterwise gardens in Tom Simpson Park 48 000  
Melville Melville Aquatic Centre greywater re-use for subsurface irrigation 14 000  
Peppermint Grove Stormwater recycled for aquifer replenishment 3024  
Rockingham Water-saving devices in council-owned facilities 3795  
Serpentine-
Jarrahdale 

New recreation centre using a range of water sensitive urban 
design (WSUD) features 

1000  

Stirling Upgraded irrigation systems at a golf course and sports oval  162 000  
Subiaco Replaced turf tennis courts with synthetic courts  3934  

About 10 per cent of groundwater use in the Perth metropolitan area is for irrigation of public 
open spaces (e.g. ovals, parks and gardens) by local governments. The State water 
recycling strategy (DoW & DPC 2008) encourages: 

The efficient management of water to irrigate public open space through the 
development and implementation of water conservation plans. These plans help 
communities to prioritise and water only highly-valued areas, while replacing excess 
grassed areas with Waterwise surrounds, verges and public facilities. 

To support local governments to prepare water conservation plans (WCPs), the Department 
of Water:  

• has prepared a WCP template in consultation with the Western Australian Local 
Government Association (WALGA) 

• is working with WALGA, the Department of Sport and Recreation and local 
governments to identify community facilities that require drought-proofing measures 
as part of a WCP 

• is providing training for local councils in relation to WCPs and metering. 

Adopting Waterwise techniques such as hydrozoning, which is the practice of grouping 
plants with similar water requirements together to conserve water, can save more than 20 
per cent of water allocations in passive-use areas around reserves. In collaboration with the 
Department of Water, local governments are including hydrozoning in their WCPs. 

1.5 Water-efficiency targets 

The State water plan (DPC 2007) established a number of water-efficiency targets for both 
the minerals and energy sector and the agricultural sector: 

• the Department of Water is to work with the minerals and energy sector to improve 
water-use efficiency by 20 per cent through best-management practices by 2012 

• the Department of Water and Department of Agriculture and Food WA (DAFWA) are 
to work with the agricultural sector to improve water-use efficiency by 20 per cent 
through best-management practices by 2012 

• DAFWA, in consultation with agricultural industries, is to develop water-use efficiency 
benchmarks for irrigation across a range of industries and crops by the end of 2008 

• by the end of 2009, DAFWA is to have a web-based system for efficient vegetable 
irrigation including an irrigation scheduling decision-support tool. 
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2.5.1 Agriculture sector 

The Waterwise on the Farm program is administered by DAFWA in partnership with the 
Department of Water. The program helps growers gain a better understanding of their soils, 
to monitor soil moisture and to prepare irrigation schedules for optimal use of available water 
resources.  

The water use by different crops varies depending on soil type, location, weather conditions 
and management practices. Adoption of best practice in irrigation can achieve significant 
water savings. For example, some vegetable crops irrigated with drip-tap systems use half 
the water that centre-pivot systems would otherwise use (Thomas 2004). Within the Perth-
Peel region, the extent to which drip irrigation has already been adopted is unknown.  

The current price of water charged to the agriculture sector provides little incentive for 
investment in greater water efficiency. As described below, expansion of the metering 
program will better position the Department of Water to ensure water efficiency is factored 
into licensing decisions, with respect to irrigated agriculture. 

2.5.2 Mining and mineral processing sector 

Mineral processing industries in the Kwinana Industrial Area (KIA) have worked to become 
more water efficient and reduce their reliance on IWSS water by: 

• participating in the Waterlink program of the Kwinana Industries Council (KIC) 

• increasing their reliance on recycled water 

• participating in the Kwinana Synergies Project (van Beers 2006) 

• industry water audits 

• participating in the KIA water planning study (KIC 2006).  

An example of a KIA operation with improved water efficiency is the titanium minerals 
producer Tiwest Joint Venture. In the 1990s, Tiwest was the largest user of scheme water in 
the KIA. Since then it has reduced its reliance on IWSS water from 60.67 kL/tonne of 
finished pigment product in 1991, to 20.05 kL/tonne in 2005. 

The KIA water planning study is a water supply and use strategy to 2020. It includes 
scenario-based options to develop sustainable multi-quality water supplies and wastewater 
disposal/re-use strategies for industries within the KIA. Further discussion of this issue is 
included in Section 5.2. 
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2 Increased water productivity 

2.1 Metering  

3.1.1 Gnangara Mound metering project 

In 2005 Cabinet approved $2 million/yr for three years for the Department of Water to 
develop and implement a metering program. The metering project trial is located on the 
Gnangara Mound (Table 7). 

 

Table 7  Gnangara Mound metering locations 

Subareas currently being metered Proposed subareas 
Carabooda Carramar 
Nowergup Gingin 
Mariginiup Lake Gnangara 
Adams  
Neaves  
North Swan  
Neerabup  
South Swan  
Radar  
Lake Mungala  
Eglinton  
Jandabup  
Yanchep  
Beechboro  

 
For vegetable production on the Swan coastal plain, water allocation within licences has 
historically been made on the basis of 15 ML/ha/yr for year-round vegetable production 
(Vegetables WA). Data from the metering trial will allow the Department of Water to test the 
validity of the method used to calculate water license allocations for irrigators and make 
adjustments if needed.  

The metering trial data will: 

• enhance active management of private groundwater use on the Gnangara Mound 

• encourage the use of best-practice management by private water users 

• obtain accurate data for calibrating groundwater computer models 

• ensure the effectiveness of the groundwater monitoring network  

• provide data to assist in the development of state water-use policies  

• develop benchmarks for water-use efficiency. 
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2.2 Perth-Peel region metering priorities 

As part of the water reform process, metering requirements will be expanded to include: 

• all existing licensed water users with an annual allocation of 50 ML or greater 

• all new water licences or water access entitlements (regardless of the licensed 
volume) from a date yet to be determined. 

The Department of Water has developed a proposed installation program to expand 
metering into priority areas over the next five years, subject to funding approval. Within the 
Perth-Peel region, priority areas include: Gingin Brook and the groundwater areas of Gingin, 
Cockburn, Serpentine, South Perth and Jandakot, Murray and Rockingham. 

2.3 Water trading  

Under the National Water Initiative (NWI), state governments have agreed to work towards 
removing institutional barriers to water trading (Government of Western Australia 2007). The 
Department of Water is reviewing the procedures for water trading6 as part of implementing 
the water reform process. The benefits of water trading include: 

• water allocated for consumptive use can move to uses with higher economic value 

• water use is more efficient by freeing-up surplus allocations 

• more efficient water users have the opportunity to generate higher economic returns 

• it can relieve pressure on the demand for environmental water 

• it enables new users to obtain water in fully allocated systems. 

Permanent water trades in the Perth-Peel region have been few in number and volume 
(tables 8 and 9). The potential for water trading will increase as water systems reach full 
allocation, metering is put in place and statutory water management plans are implemented 
(with rules for local water trading set out). Thomas (2007, p32) notes that: 

As irrigated agriculture is the major user of ‘low value’ water, and the holder of a major 
proportion of existing licensed water volumes, it must be considered as the major, if not 
only, source of water for trading. 

The water savings that might be realised through water trading in the Perth-Peel region are 
currently unknown. 

 

Table 8  Permanent groundwater trades by groundwater area (1 July 2002–30 June 2007) 

GW area name No. of trades ML 
Gingin 4 670 
Wanneroo 20 870 
Mirrabooka 4 395 
Swan 13 256 
Perth 1 3 
Cockburn 4 77 

                                            
6 Water trading in Western Australia is governed by the Rights In Water and Irrigation Act 1914 and Statewide 

policy no 6: Transferable (tradeable) water entitlements for Western Australia (WRC 2001). 
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Source: Thomas, 2007 

 

Table 9  Permanent trades of surface water (2002–03 – 2006–07) 

Resource No. of trades ML 
Canning River 1 6 
Marbling Brook 1 11 
Serpentine River  5 40 
Lennard Brook 1 18 

Source: Thomas, 2007 

2.4 Best-practice water pricing 

The state government sets prices and charges for Water Corporation services. The pricing of 
water can provide strong signals to customers about the true cost of their consumption and 
the value of efficient water use (ERA 2005). Many factors can affect the responsiveness of 
individual households to price changes, including current consumption habits, the marginal 
price paid under the existing tariff structure, income, lifestyle and extent to which water-
efficient technologies have already been adopted (CSIRO 2005). Social welfare 
organisations note that proposals to increase residential water charges should include in-
depth analysis of associated social impacts, including issues of social equity for different 
household types (WACOSS 2008). 

To encourage efficient water use for metropolitan systems, the NWI requires the 
development of pricing policies for recycled water and stormwater that are congruent with 
pricing policies for potable water. National principles for pricing of recycled water are being 
developed.  
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3 State water recycling strategy 

3.1 Wastewater recycling target 

Water recycling is the multiple use of water, usually sourced from wastewater or stormwater 
systems, treated to a standard appropriate for its intended use. Recycled water can reduce 
the burden on drinking water resources by providing a fit-for-purpose water solution. It also 
means less water leaves treatment facilities to end up in ocean outfalls. 

With appropriate treatment, management and oversight, recycled water may be used: 

• to water ovals, gardens and golf courses 

• to flush toilets and wash clothes 

• in industrial processes 

• to grow crops (e.g. horticulture and trees) 

• to recharge groundwater.  

About 17 GL or 12.5 per cent of wastewater was recycled in Western Australia in 2007. To 
improve on this, the State water plan has set water recycling targets for the state of 20 per 
cent by 2012 and 30 per cent by 2030 (DPC 2007). In 2008, the State water recycling 
strategy was released (DPC & DoW 2008), with the Department of Water having 
responsibility for its implementation. 

3.2 Community attitudes 

Community attitudes toward wastewater recycling have changed. No longer viewed as 
merely waste for disposal, wastewater and stormwater are now recognised as valuable 
water resources. The community wants to know that water users are being efficient and that 
existing water resources (including wastewater) are used to the extent possible before new 
water supply sources are developed. The community also supports the concept of fit-for-
purpose water use. A recent survey of residents7 in the greater Perth metropolitan area 
reported that: 

• Overall community support for water recycling is very high (i.e. 91 per cent 
supportive). 

• There is strong community support for water recycling to public open spaces, 
including the use of recycled water on public parks (92 per cent), public playgrounds 
(90 per cent) and golf courses (89 per cent). 

• Ninety-two per cent consider recycled water acceptable to use for home toilet 
flushing and 93 per cent consider it acceptable for watering home gardens and 
lawns. 

• There is a high level of community acceptance for irrigating fruit and vegetables with 
recycled water (79 per cent). 

• The community is less comfortable with the concept of using recycled wastewater for 
drinking or cooking. Forty-eight per cent of residents currently view the use of treated 
recycled water for drinking water as acceptable, up from 31 per cent in 2005.  

                                            
7 A statistically representative sample of 410 individuals. 
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4 Scheme-based wastewater recycling 

4.1 Volume of wastewater 

Wastewater treatment plants (WWTPs) in the Perth-Peel region treat more than 115 GL/yr of 
wastewater. Currently, only four per cent of effluent from large WWTPs in the region is re-
used. The remainder is treated to a level suitable for discharge, primarily through ocean 
outfalls.  

This water is largely concentrated at three major WWTPs owned and operated by the Water 
Corporation: Woodman Point (50 GL/yr), Beenyup (43 GL/yr) and Subiaco (22 GL/yr). A new 
WWTP at Alkimos is planned for completion in 2009 and will treat up to 58 GL/yr of 
wastewater by 2050 (DoW & DPC 2008). 

The Water Corporation has projected annual wastewater flows for the Perth-Peel region of 
~155 GL by 2020, ~179 GL by 2030 and ~237 GL by 2060 (WC 2008). Table 10 displays 
water recycling opportunities from major WWTPs in the region.  

 

Table 10  Future recycling opportunities from major WWTPs (GL/yr)  

WWTP 2008 2020 2030 Use opportunity  
Alkimos 0 4 6 Horticulture (seasonal); industry 
Beenyup  0.8 25 40 Groundwater replenishment 
Subiaco   0.7 2 3 Public open space; groundwater 

replenishment  
Woodman Point  4.3 10 20 Industry; groundwater 

replenishment  
East Rockingham 1.2 2 2 Industry; groundwater 

replenishment  
Mandurah 
(combined) 

0.3 1 2 Industry; public open space 

Total (GL/yr) 7.3 44 73  
% of flow recycled 6%   28% 41%  

Source: Water Forever (WC 2008) 

4.2 Industrial use 

The Kwinana Industrial Area (KIA) represents the largest concentration of industrial activity 
in the state. A second much smaller but developing heavy industrial centre is located in 
Neerabup in the north-west corridor. 

Even with water-efficiency best practices, the demand for industrial water in the KIA will 
increase as existing industries expand or new industries locate in the area. This includes the 
Latitude 32 Industry Zone under development north of the KIA. With local groundwater 
resources effectively fully allocated, there is pressure to develop alternative water supplies. 
Water demand projections for the KIA are shown in Table 11. Table 12 shows projections by 
the Kwinana Industries Council (KIC) of sources to meet industrial water demand by 2021. 
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Table 11  KIA water demand projections for 2021 (KIC 2006) 

 Water consumption (GL) 

Industry consumption in 2006 32.7 
Additional demand from existing KIA industries by 2021 16.2 
New industry projected consumption 2021  20.7 
Total (2021) 69.6  

 

Table 12  Water sources to meet projected KIA demand in 2021 (KIC 2006) 

Source 2006 (GL) 2021 (GL) 
Groundwater 14.7 14.2 
Contaminated groundwater ~2.0 ~2.0 
Surface water – site drainage 2.5 2.0 
Re-use – KWRP 5.1 21.3 
Re-use – Kwinana WWTP ~2.0 ~2.0 
IWSS (scheme water) 4.8 5.4 
Re-use – SDOOL 0 14.6 
Other industries 1.8 7.8 

 

Opened in 2004, the Kwinana Water Reclamation Plant (KWRP) provides up to 6 GL/yr of 
high quality industrial-grade water to customers in the KIA. The recycled water is used by 
major industries in Kwinana, including BP, Hismelt, CSBP and Tiwest.  

The KWRP uses treated wastewater from the region’s largest WWTP at Woodman Point. 
Additional treatment occurs at the facility including microfiltration, reverse osmosis and 
chlorine disinfection. A dedicated pipe network distributes the recycled water to industrial 
customers. The industries return their effluent to the Sepia Depression Ocean Outfall Line 
(SDOOL) for discharge 4 km offshore. This has reduced the volume of treated industrial 
wastewater discharged to Cockburn Sound by about 6 million litres a day and from the 
SDOOL by about 11 million litres a day.  

The State water recycling strategy supports expansion of the existing KWRP to 9.6 GL/yr by 
2010 (DoW & DPC 2008). The strategy also commits the state government to ‘investigate 
the establishment, through the Economic Regulatory Authority, of an industrial tariff to 
promote the efficient use of water and the use of recycled water by industry’. Further, ‘new 
heavy and general industrial areas will be required to investigate the installation of a third 
pipe to distribute recycled water. Where feasible and cost-effective, existing heavy industrial 
areas should be retrofitted to facilitate the use of recycled water’ (DoW & DPC 2008). 

4.3 Agricultural use 

The future of east Wanneroo land use and water management in the context of Network City 
(WAPC 2007) proposed setting aside 7500 ha of land currently zoned rural to establish a 
precinct for irrigated horticulture. This would replace rural land that is transitioning to future 
urban and urban in the area south-east of Wanneroo. As part of the national water reforms, 
any future new investment in irrigation schemes or extensions to existing schemes are to be 
undertaken only after appraisal indicates it is economically viable and ecologically 
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sustainable. Through the Gnangara Sustainability Strategy (GSS), DAFWA is conducting a 
detailed feasibility study of the proposal including the option of using 10 GL/yr of recycled 
water from the proposed Alkimos WWTP.  

The State water recycling strategy provides the following direction: 

Due to increasing pressure on our groundwater resources, the state government is 
currently investigating the viability of horticultural precincts. Water from the new Alkimos 
Wastewater Treatment Plant has some potential for future use in horticulture, and may 
be reserved for this purpose (DoW & DPC 2008). 

4.4 Irrigation of public open space 

For the past 50 years, recycled water from WWTPs has been used to irrigate public open 
space in Western Australia. This has occurred primarily in country areas, where the use of 
treated wastewater for public open space was often the least-cost disposal option. In country 
areas, about 40 per cent of treated wastewater is used to irrigate public open spaces.   

Within the Perth-Peel region, the largest WWTPs are located along the coast, making ocean 
discharge the lowest-cost disposal option. As a result, there are relatively few examples of 
treated wastewater being used to irrigate public open spaces. Most have been 
demonstration projects such as McGillivray Oval. Established in 2004, the UWA Sports Park 
at McGillivray Oval uses up to 2 ML/day of treated wastewater from the Subiaco WWTP for 
six to nine months of the year.  

The State water recycling strategy contains the following direction: 

Where there is an appropriate water source, it may be an option to maintain highly 
valued public open space with recycled water (DoW & DPC 2008). 

4.5 Managed aquifer recharge  

Recycled water may be used directly or stored in an aquifer (i.e. managed aquifer recharge 
or MAR). The main purpose of MAR is to store excess water for later use, with the potential 
for improvement in water quality. The key opportunities to use recycled water directly are in 
industry, agriculture, and public open space irrigation. Uses include preventing seawater 
intrusion in coastal aquifers and to augment drinking water supplies.   

With support from the Premier’s Water Foundation, the CSIRO and Water Corporation are 
investigating the merits of different types of MAR systems on the Swan coastal plain. The $3 
million project includes a three-year pilot research project using treated wastewater from the 
Subiaco WWTP and the Halls Head indirect re-use project near Mandurah. 

In the Town of Cottesloe, a $2.35 million Water Smart Australia project is constructing a 
stormwater-based MAR scheme to restore a depleted coastal aquifer threatened by 
seawater intrusion and collapse. Underground stormwater treatment, storage and recharge 
tanks will capture stormwater, filter it to remove pollutants and then use it to replenish the 
local aquifer. The Cottesloe Peninsula Project will prevent 180 ML/yr of contaminated 
stormwater from reaching the ocean and remove the need for 10 stormwater ocean outfalls.  

The Water Corporation has committed to a $38.8 million groundwater replenishment trial. To 
begin in 2009, the three-year trial will improve, under local conditions, knowledge of the 
technical and economic feasibility, public health and environmental impacts of groundwater 
replenishment for later use as scheme water.  

To undertake the trial, a reverse-osmosis plant will be built at the Beenyup WWTP in Craigie. 
Very high-quality water will be produced through microfiltration, reverse osmosis and 
advanced oxidation (UV treatment). The high-quality water (1.5 GL) sourced from the WWTP 
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will be injected into the Leederville aquifer at a location remote from existing drinking water 
bores, where the water quality will be further improved by natural groundwater processes. 
the groundwater and the water produced by the plant will be the subject of detailed 
monitoring. 

Provided the trial is successful, and there is community support, a 25 GL/yr indirect-potable 
MAR scheme could be developed as early as 2015. In the long-term, it is possible that 
groundwater replenishment could contribute between 70–100 GL/yr by recycling water from 
the region’s major WWTPs. Water Forever (WC 2008) has estimated the annual contribution 
from groundwater replenishment at 25 GL by 2020, 50 GL by 2030 and 100 GL by 2060. 

The State water recycling strategy (DoW & DPC 2008) notes that the outcomes of the 
Gnangara groundwater replenishment trial will influence any further decisions about recycled 
water use in the drinking water supply. Further, 

In recognition of the potential for water to be recycled for drinking purposes, water from 
the Beenyup Wastewater Treatment Plant will be reserved for this purpose. This will 
ensure that there is a source available should groundwater replenishment become an 
acceptable drinking water supply option in the future. 
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5 Subdivision and household-scale 
recycling  

The provision of non-potable (non-drinking) water for gardens, toilets and clothes washing is 
a viable alternative to scheme water. Water recycling schemes and fit-for-purpose options 
for residential use include greywater re-use, community bores and rainwater tanks. Options 
range in scale from individual on-site systems to residential estate schemes that deliver 
water for use outside and inside the house. 

The state government is promoting greater reliance on alternative non-potable sources and 
greater water efficiency at both household and development scales by: 

• encouraging adoption of water sensitive urban design (WSUD) and its principles of 
maximising water-use efficiency and re-use of harvested water, as well as reducing 
potable water demand 

• implementing the Five Star Plus program and the new Water Use in Houses Code 
(see Section 2.3) 

• using the principles of Network City. 

5.1 Rainwater tanks 

People have used rainwater collected from the roofs of dwellings since Australia’s early 
European settlement. In the Perth metropolitan area, only 7.2 per cent of households have 
rainwater tanks as compared with 35.8 per cent of households in other parts of the state. 
This pattern of urban versus rural use of rainwater tanks is similar to that in other states 
(Table 13). 

 

Table 13  Households with rainwater tanks (ABS 2007) 

State or territory Capital city (%) Non-capital city (%) 
Queensland 16.0 29.0 
New South Wales 7.6 30.5 
Victoria 9.7 39.4 
South Australia 40.2 74.7 
Western Australia 7.2 35.8 
Tasmania 13.2 29.3 
ACT 7.6 nd* 

* nd = not determined 

 

Water collected by tanks can be used outdoors (e.g. gardens and lawns) and indoors (e.g. 
toilet flushing, washing machines and hot water systems). The Department of Health (DoH) 
supports the use of rainwater tanks for all non-potable uses (e.g. garden watering, flushing 
toilets, washing machines and car washing). However, it states that for potable uses: ‘unless 
adequately treated, rainwater is not reliably safe to drink’ (DoH 2005). 

Studies show wide variations in scheme-water savings through the use of rainwater tanks: 
ranging from 6 to 65 per cent (Coombes & Kuczera 2003; City of Newcastle 2007). Table 14 
provides estimates from Marsden Jacob Associates (2007a) of annual rainwater-tank yield 
by capital city using different assumptions about the size of tank, roof area, and whether use 
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is outdoor or both indoor and outdoor. The volume of water savings is much higher if the 
rainwater tank is connected to indoor uses in addition to outdoor uses.  

 

Table 14  Estimated annual rainwater-tank yield by city (Marsden Jacob Associates 2007a) 

Tank size 2 kL 5 kL 10 kL 
Roof area 50 m2 200 m2 50 m2 200 m2 50 m2 200 m2 
Indoor and outdoor (kL/yr per household) 
Brisbane 35 68 41 99 44 124 
Sydney 40 77 47 105 50 128 
Melbourne  24 68 24 86 24 98 
Adelaide 22 57 22 73 22 82 
Perth 29 58 30 74 30 84 
Outdoor only (kL/yr per household) 
Brisbane 28 49 37 79 42 100 
Sydney 22 35 31 50 38 59 
Melbourne  18 36 23 52 24 63 
Adelaide 16 32 19 47 22 56 
Perth 15 28 19 40 24 48 
Note: the table is based on ‘daily timestep data from Bureau of Meteorology sites (typically the airport). 

Substantial variation across cities may exist. Yield modelling errs toward a high estimate of yield by 
assuming that daily usage is drawn from runoff before it is drawn from tank balance’. 

 
The amount of water collected by a single tank varies based on rainfall, plumbing, 
management and roof and tank size. In addition, the water-saving features already installed 
in a home and household water-use patterns (e.g. shower length) influences the percentage 
of water savings. Table 15 provides examples of water-use patterns, water-saving features, 
and their impact on the total percentage of savings. 

To estimate the potential scheme-water savings of having rainwater tanks in the Perth-Peel 
region, several scenarios were evaluated. Fixed variables included monthly rainfall data, 
average household size (2.6 individuals), household water-use patterns, the size of the roof 
catchment area8 (100 m2), and a tank size of 5 kL (considered ‘typical’ by Marsden Jacob 
Associates 2007b). The scenarios were based on different uptake rates for existing and new 
homes and whether use would be both indoor and outdoor, or just outdoor. 

The adoption of rainwater tanks in the Perth-Peel region could save an estimated 8–10 
GL/yr of scheme water by 2030. Table 16 shows the potential water savings per year from 
rainwater tanks for two Perth-Peel region scenarios. Scenario A assumes only outdoor use 
of retrofitted tanks, but both indoor and outdoor use in new homes. Scenario B assumes 
both indoor and outdoor use. Both scenarios assume a rainwater-tank uptake rate of 20 per 
cent for existing homes and 80 per cent for new homes.  

During the summer months, Perth receives very little rainfall, which can leave tanks dry 
when garden watering demands are highest. To maximise scheme-water savings, the water 
collected in tanks needs to be used both indoors (e.g. toilet flushing and washing machine 

                                            
8 The average roof size in Perth is not known, but estimates based on plumbing, homebuilding, and government 

(e.g. ABS, CSIRO) websites indicates it is about 200 m² and growing. 
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use) and outdoors (e.g. lawns). During the winter months when Perth receives its largest 
rainfalls, the water would be used indoors as it is not required outdoors. 

The cost of water from rainwater tanks in the Perth-Peel region ranges from $2.40 to $8.34 
per kL, depending on the roof, tank size, pump and end-use requirements (Marsden Jacob 
Associates 2007b). Unit costs for newer homes in Perth are likely to be at the lower end of 
this range, due to the larger roof sizes and the location of pipe connections. 

To date, estimates of potential scheme-water savings from the installation of rainwater tanks 
are based largely on modelling, rather than monitoring data on actual use. Some new 
developments in Perth are including rainwater tanks in their residential designs (e.g. 
Lakeway in the Town of Claremont). If the amount of water captured by rainwater tanks at 
these new developments was monitored, along with the amount of rainwater used in each 
household, the potential savings associated with rainwater tanks could be better assessed. 

5.2 Greywater systems 

Greywater is household wastewater such as shower or laundry effluent that has not come 
into contact with toilet wastewater (blackwater). In the average single residential house, each 
person generates approximately 117 L of greywater per day (DoH 2005). Of this, 24 L is 
used in the kitchen, 42 L is used in the laundry and 51 L is used in the bathroom (non-toilet). 
With some on-site treatment, greywater is a potential source for garden use and toilet flush 
water. 

An estimated 26 per cent of Perth households re-use greywater on the garden (ABS 2007), 
but the vast majority do so by bucket transfer9 rather than investing in an approved 
greywater recycling system. Greywater re-use systems vary from small household systems 
to new central treatment systems. The more economical primary greywater treatment 
systems require only minimal maintenance and generally do not require electricity and 
chemicals. However, they can only be used for below-ground greywater irrigation. The more 
expensive secondary treatment systems treat and disinfect the greywater to a high standard 
and allow a more conventional surface irrigation system such as above-ground sprays. 

                                            
9 This practice is not supported by the Department of Health. 
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Table 15   Effect of household water-use patterns and water-saving features on water savings 

Roof catchment 
size (m2) 

Tank 
size (L) 

House-
hold size 

Type of toilet Type of 
shower-head 

Shower 
length (min) 

Washing 
machine 

WELS rating 

Use per 
year (L) 

Percent of 
scheme-water 

savings per 
household 

200 5000 3 Single flush Standard 5 1.5 248 431 25 
200 5000 3 Water-efficient dual flush Low flow 5 5 138 858 29 

150 1000 4 Single flush Standard 15 5 586 165 9 

100 2000 2 Single flush Standard 10 1.5 258 286 16 

100 2000 2 Standard dual flush Low flow 5 5 107 650 23 

300 6000 2 Water-efficient dual flush Low flow 5 1.5 100 314 43 

Assumptions:  

Three washes per week.  
Average monthly rainfall figures from the Bureau of Meteorology (BoM). 
Lawn size of 30 m2 and garden size of 20 m2. 
No greywater system is installed (which would reduce the percentage of savings). 
Rainwater is used for both indoor (washing machine and toilet) and outdoor (lawn and garden) purposes. 

Table 16  Rainwater tank scenarios for the Perth-Peel region  

 
Scenario 

Useable rainwater 
per year (kL), per 

household 

Percent uptake 
– existing 

homes 

Water saved per 
year – existing 

homes (kL) 

Percent 
uptake – 

new homes 

Water saved per 
year – new homes 

(kL) 

Total water 
saved per 
year (kL)10 

A. Outdoor uses only (existing 
homes); indoor and outdoor uses 
(new homes) 

17/34 20 2 058 700 80 6 120 000 8 178 700 

B. Indoor and outdoor uses 34 20 4 117 400 80 6 120 000 10 237 400 

                                            
10 Based on the number of projected households in 2026 (830 500) from the ABS. 
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The DoH must approve all greywater recycling systems, as greywater can contain 
pathogens, high concentrations of nutrients and other contaminants that pose a risk to 
human health and the environment. The DoH has a Code of practice for re-use of greywater 
(DoH 2005). While retrofitting an existing home for greywater re-use is possible in some 
instances, new homes present more options: garden beds can be planned, appropriate 
plants chosen and areas to locate the treatment system can be set aside before construction 
of the home begins. Options for full re-use of greywater in new developments may be limited 
due to the trend to smaller allotment sizes and smaller garden areas. However, changes to 
planning of open space areas in new cluster developments could encourage re-use of 
greywater. 

The Bridgewater Lifestyle Village is the subject of a detailed greywater re-use research 
program by Murdoch University, including monitoring of water use, wastewater flows and 
nutrient balances. Homes in the new 14 ha residential village development in Erskine, near 
Mandurah, are equipped with an on-site greywater recycling system that recycles greywater 
from the bathroom and laundry for use in private garden subsurface-drip-irrigation systems. 
While the actual water savings will not be known for a number of years, the projected savings 
are estimated at 60 per cent of the water used by an average multi-residential household in 
Perth (Murdoch University 2007). 

The DoH will not grant approval for the installation of a greywater system under the following 
circumstances (DoH 2005): 

• The property is connected to a municipal effluent re-use system and the sewerage 
service provider will not approve the diversion of greywater from the re-use scheme.  

• Inappropriate site conditions exist (e.g. unsuitable soils and/or elevated groundwater 
levels). All greywater irrigation systems (i.e. the dripper line or base of trench) must 
achieve a minimum of 500 mm clearance above the highest seasonal groundwater 
level. Sites that have shallow or no permeable topsoils, underlain by rock or low 
permeability soils (e.g. clays) may not be suitable for use. 

Significant portions of the Swan coastal plain are prone to seasonal waterlogging – making 
greywater systems unsuitable or constrained. This factor, plus the high cost ($4.50–$6.00 
per kL of water), suggests that the contribution to scheme-water savings from greywater 
systems will be relatively small. The Water Corporation has estimated greywater re-use of 1 
GL/yr by 2020 and 2 GL/yr by 2030 (WC 2008). 

5.3 Cluster-scale re-use schemes 

Cluster-scale11 developments provide an opportunity to create residential areas where 
sustainability concepts such as water recycling are an integral part of the development’s 
design. Lifestyle villages and strata-managed-style communities are common examples of 
cluster residential developments. By combining resources, many of the barriers to the 
implementation of water recycling such as the financial cost, available space, time or 
expertise, can be reduced. This means that more technologies are likely to be employed, and 
at a more sustainable level, by a group than by an individual with more limited resources 
(Hunt et al. 2004). 

Opened in 2007, the new residential estate of The Green at Brighton, in the Perth northern 
suburb of Butler, is the first urban development12 in the region to provide a reticulated non-
potable water supply through a third pipe. Five communal bores access a shallow aquifer on 

                                            
11 A group of unit blocks which forms a local neighbourhood or suburb. 
12 The Water Corporation, Satterley Property Group and City of Wanneroo have collaborated on the project. 
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the coastal plain to provide non-potable water for residential gardens, parks, streetscapes 
and public open spaces. The scheme is predicted to reduce the estate’s demand for potable 
water by about 60 percent.  

Website: http://newwaterways.org.au/userfiles/Brighton_xVrNh.pdf 

Wungong Urban Water is an important part of the Armadale Redevelopment Authority’s 
efforts to revitalise Armadale as the strategic regional centre for the south-east urban 
corridor. The 158 ha site will be developed during the next 15 years, with the first lots 
expected to be released in 2009. When fully developed, it will include about 15 000 lots for a 
population of 40 000 residents.  

The area has a sensitive water environment because it has a high watertable and clay soils. 
Components of the total water cycle management strategy in the Wungong Urban Water 
masterplan include: restoration of the Wungong River, its wetlands and tributaries; reduced 
dependence on scheme water; innovative re-use of stormwater; and enhanced integration of 
water into the urban landform.  

All individual homes will have a ‘third pipe’ to bring in non-potable water harvested from roof 
drainage, stormwater drainage, groundwater and perhaps in future years from greywater and 
wastewater recycling. With waterwise demand and a non-potable source for irrigation, the 
Wungong Urban Water masterplan has set an objective to reduce scheme use to about 150 
kL/house/year, or approximately 50 kL/person/year (ARA 2006). The alternative non-potable 
water supply source(s) would need to provide at least 155 kL/house/yr to meet irrigation 
demand and more if non-potable supply was to substitute for laundry and toilet water. 
Alternative non-potable water supply options are shown in Table 17. When fully developed, 
the Wungong Urban Water project is predicted to save up to 4.5 GL of scheme water per 
year. 

 

Table 17  Alternative water supply sources for non-potable water 

Options Laundry Toilet Hot water Yard POS 
 Cold water    

Roof runoff    (alt)   
Groundwater    (alt)   
Treated greywater   (alt)   (alt)  
Treated wastewater      
Reclaimed stormwater and 
drainage water 

     

Source: Wungong Urban Water masterplan: District water management strategy (2006) 

5.4 Sewer mining 

Sewer mining involves tapping into a sewer main upstream of a treatment plant and 
extracting wastewater to be treated in a small on-site plant for nearby non-potable use. 
These small on-site treatment plants are fully self-contained with odour and noise 
management. They have a minimal impact on the surrounding environment. Resulting sludge 
is returned to the sewer for further processing. Some examples of sewer mining schemes in 
Australia are shown in Table 18. 
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Table 18  Examples of sewer mining schemes in Australia 

Scheme  
 

State Brief description Capacity 

Southwell Park 
Water Mining 
Project 

ACT Sewer mining for irrigation of playing fields  0.03 GL/yr 

Beverley Park 
Water Reclamation 
Project 

NSW Sewer mining for irrigation of golf course and parks 0.15 GL/yr 

Sydney Olympic 
Park 
 

NSW Sewer mining treatment plant that provides recycled 
water for toilets, cooling towers, gardens and public 
open space 

0.85 GL/yr 

Council House 2 Victoria Sewer mining for use in toilets, cooling towers and 
irrigation 

0.035 GL/yr 

 

Currently there are no sewer mining schemes in Western Australia. The Water Corporation 
has estimated that sewer mining could provide 5 GL/yr of non-potable supply by 2020, 10 
GL/yr by 2030 and 20 GL/yr by 2060 (WC 2008). 

5.5 Waterwise Communities Toolkit 

To promote water conservation and recycling to local government, developers and other 
users, the Department of Water will develop an online Waterwise Communities Toolkit by 
2010. The toolkit will provide access to information on both recycling and wise water use, 
including: 

• the availability of shallow groundwater 

• the availability of sources for recycled water 

• key land planning considerations 

• alternative water solutions including rainwater tanks, community bores, sewer mining, 
greywater and landscaping 

• streamlined application and approval processes. 
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6 Drainage water availability 
Drainage water consists of stormwater runoff and/or groundwater intercepted by drains. 
Unlike other states, most stormwater or drainage water in the Perth-Peel region recharges 
groundwater areas directly through sandy soils. Surplus water is discharged through drains 
to the ocean in winter – when demand for water for irrigated agriculture, household gardens 
and public open space is low.  

Because of lower winter rainfalls and reduced external watering by residents (e.g. garden 
watering), the volume of water discharged from the main drains to the ocean has decreased 
significantly in recent times. For example, the Water Corporation estimates that in the past 
10 years, the volume of water discharged from the Herdsman Main Drain to the ocean has 
halved, from about 12 GL/yr to less than 6 GL/yr (WC 2008).  

Despite the potential for negative effects on water quality (e.g. nutrients, litter, contaminants, 
exotic species), some local governments have redirected local stormwater drains to 
supplement declining wetland water levels in their communities. Examples include Herdsman 
Lake, Lake Gwelup and Jackadder Lake in the City of Stirling, Lake Monger (Town of 
Cambridge), and Lake Jaulbup (City of Subiaco). 

Some industries in the KIA have harnessed on-site stormwater drainage for treatment, 
storage in basins or wetlands, and re-use – largely as an environmental protection regulatory 
requirement. The KIC views the Water Corporation-managed South Jandakot drainage 
scheme as the largest potential stormwater source in the vicinity of the KIA (KIC 2006). 

A recent study to identify opportunities and constraints associated with harvesting 
stormwater in the Perth region estimated the median annual discharge of the drainage 
network to the Swan River and the Indian Ocean to be 120 GL (GHD 2008).  

The study did not determine the amount of water that may be available from drainage water 
harvesting for non-potable supply. However, it did identify the following impediments:  

• Stormwater collected through the drainage system will generally require treatment for 
pollutants from garden and agricultural fertilisers, and chemicals from industry and 
motor vehicles. Not only is this expensive, these water quality issues generally 
preclude its use for public drinking water supply. 

• Increasingly stormwater is being left to recharge local aquifers and for local use, 
which is compatible with water sensitive urban design principles. However, large-
scale harvesting of stormwater would detrimentally impact ecosystems dependent on 
receiving this runoff. 

• Drains that discharge to the Swan and Canning river system help to maintain river 
ecosystems. Large-scale harvesting of stormwater in the Canning catchment would 
therefore need to consider the impact on the environmental flow requirements of the 
river system. 

• Surface storage options are severely limited in the Perth area due to the flat terrain of 
the Swan coastal plain (Peel). 
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7 Water savings, costs and barriers 

7.1  Relative cost 

One way to compare water supply options is on the basis of cost per kilolitre of water. The 
costs in Table 19 indicate that some water recycling options (e.g. greywater re-use, rainwater 
tanks and sewer mining) are much more expensive than both groundwater and surface-water 
schemes and seawater desalination. While none of the water recycling options compare 
favourably with existing groundwater or surface-water schemes, some options (i.e. an 
expanded KWRP and the use of WWTP water for agricultural use and groundwater 
replenishment) compare well with the cost of seawater desalination. The cost estimates are 
indicative only, designed to provide an order-of-magnitude estimate of comparative 
investments. There is a shortage of reliable data comparing the cost per kilolitre of the 
various options. 

 

Table 19  Cost per kilolitre of water by supply type 

Supply option Cost per kilolitre of water 
Existing groundwater and surface-water sources in the IWSS*  $0.80 and $1.20 
Garden bores^ < $1.00  
Industrial recycling (third pipe)^ $1.00 – $2.00  
Groundwater replenishment^ $1.50 – $3.00 
Seawater desalination^ $2.00 – $3.00 
Community bore systems^ $1.00 for untreated; $4.00 for treated 

water 
Rainwater tanks13 $2.90 – $8.00 depending on roof and 

tank size 
Community third pipe systems14^ $4.00 – $6.00 
Greywater re-use $4.50 – $6.00  
Sewer mining^ $4.00 – $8.00 
* Source: ERA 

^ Source: WC 2008 

 

The ERA (2005) considered the costs associated with the installation of rainwater tanks and 
bores relative to the cost of scheme water. Water supplied from a bore or tank was costed15 
at $1.09 while rainwater tanks were $2.91 per kilolitre. While the cost of water from a bore is 
close to that of scheme water, rainwater tanks are clearly not a cost-effective way to balance 
supply and demand. As shown in Table 19, options such as greywater re-use systems and 
sewer mining are even less cost-effective. Large groundwater replenishment schemes with 
treated wastewater appear to be much more cost-effective than household or 
neighbourhood-scale re-use schemes. 

                                            
13 Modelling for 5 Star Plus estimates that water from rainwater tanks will cost approximately $1.50 – $1.80 per kL 

(depending on water yield). That is considerably lower than the majority of Australian studies. 
14 Water can be sourced from greywater, treated wastewater or drainage water for non-drinking uses. 
15 Assuming the upfront capital cost of installing these appliances is amortised at 6 per cent over a 20-year life. 
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Currently the pricing of recycled water is determined on a project-by-project basis. Many pilot 
and demonstration recycling projects are heavily subsidised. The price of re-used water is 
often set at less than that charged for scheme water. Providing water at a relatively low price 
may lead to over-use and over-investment (Hatton McDonald 2004). 

The extent to which the financial costs will inhibit adoption of water recycling options is 
unclear. Consumers often choose to make water-saving investments for reasons that are not 
purely driven by economics (e.g. a desire to ‘do the right thing’). Consumer characteristics 
such as perceptions of risk, trust in water managers, impacts on lifestyle and personal values 
will all play a role. While the signs are promising – in terms of public acceptance of the use of 
most forms of recycled water – the degree to which recycling options will be adopted is 
unknown.  

7.2 Institutional barriers 

There is a growing community expectation that fit-for-purpose schemes (e.g. community 
bores, rainwater tanks, greywater systems) at the household or neighbourhood level will 
significantly reduce the demand on drinking water sources, especially in future urban areas. 
It is an expectation driven by Network City, initiatives such as Five Star Plus and WSUD 
principles. 

Yet the extent to which local water resources such as groundwater and stormwater are 
available to meet the demand for non-potable schemes at a residential or commercial 
development scale is unclear. Not all non-potable schemes are appropriate for all areas. For 
example, if community bores are to make a significant contribution, suitable local 
groundwater resources must be available. There is a considerable volume of stormwater at 
some times of the year, but much of this is already performing an ecosystem-support 
function. In addition, limited areas for storing the harvested stormwater are available on the 
Swan coastal plain.  

There is a need to account for the impacts of non-potable schemes on the overall 
hydrological balance. For example, rainwater tanks reduce aquifer recharge under the urban 
area; and increased pumping by unlicensed backyard bores affects the watertable. How a 
non-potable scheme dependent on a number of community groundwater bores might affect 
dependent ecological values or other water users is unknown. 

There are no formal linkages between the promotion of non-potable schemes and the water 
allocation functions of the Department of Water. The contribution of non-potable schemes 
should be part of the water allocation accounting of water use, availability and demand. The 
department could determine the potential contribution of non-potable schemes to an 
urbanising area and work with the DPI to set targets and guidelines for new residential 
developments in such areas. This would require the department to be in a position to provide 
guidance, not only at a regional or subregional level but also at a local level.  

Currently, there is no documented Department of Water policy outlining the respective roles 
of the department itself, DoH and the Economic Regulation Authority (ERA) relating to the 
granting or exemption of licences for the provision of non-potable services. This is causing 
confusion and delays in the development of non-potable schemes that provide services to 
multiple customers. 

Water allocation planning and licensing does not recognise the infiltration or injection of 
recycled water in the water balance. The Department of Water is currently developing a 
policy on managed aquifer recharge. This policy is considering issues such as criteria for 
recharge, allocation of recharged water, nature of water (groundwater or recycled) and 
licence terms and conditions. 
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Current land zoning and strategic planning provides insufficient land-use security to underpin 
significant investment in recycled water schemes. Land planning needs to support water 
recycling initiatives through improved land security of WWTPs and water recycling sites such 
as horticultural precincts. 

In July 2008, the state government directed the ERA to conduct an inquiry into the pricing of 
recycled water. The ERA examined the effect of pricing and other factors on the adoption of 
recycled water and other alternative water supplies. The authority also considered the 
circumstances in which recycled water prices should be regulated, as well as the pricing 
recommendations of the State water recycling strategy. The final report was published in 
March 2009. (http://www.era.wa.gov.au/2/768/46/inquiry_into_pr.pm)  

7.3 Potential contribution 

In removing institutional and regulatory barriers, decision-makers will need to address 
competition for wastewater. The potential for competition is already reflected in the debate 
about the best future use of treated wastewater from the WWTPs in the north-west urban 
corridor (e.g. irrigated agriculture, indirect potable, non-potable). In the south west United 
States, some local governments are not approving household and neighbourhood scale re-
use schemes (e.g. greywater schemes) that would reduce the amount of wastewater 
reaching WWTPs and thereby jeopardise the municipality meeting its water recycling 
objectives. Wastewater has become an important commodity. 

It is difficult to estimate the potential contribution of these non-traditional sources of water 
supply due to the shortage of data from real cases, the degree of subsidisation attached to 
demonstration projects, the uncertainty with respect to consumer uptake and the institutional 
barriers. Table 20 provides an estimate of their potential contribution, albeit with considerable 
associated uncertainty.  

 

Table 20  Estimated potential contribution of water efficiency and water recycling by 2030 

Source GL/yr 

 2020 2030 

Recycled wastewater from WWTPs for horticulture, open space, industry 
and groundwater replenishment 

44 73 

Further household water-efficiency measures 10 15 
Harvesting of stormwater 5 10 
Increased water-use efficiency in the agriculture sector16 (20% increase) 17 17 
Community bores accessing non-potable groundwater 5 10 
Rainwater tanks 6 9 
Sewer mining 5 10 
Increased water efficiencies due to water trading 1 3 
Greywater re-use systems 1 2 
Total 94 149 

 

                                            
16 Based on an estimated 86 GL/yr of current water use by the irrigated agriculture sector in the Gingin area. 
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There is no doubt that water-use efficiency and water recycling will play increasingly 
important roles in water supply planning in the Perth-Peel region. As described in the Climate 
change, water demand and water availability scenarios to 2030 background paper (DoW 
2009), a ‘business as usual’ scenario17 is projected to increase demand for public water 
supply by 112 GL/yr by 2030. This is less than the 149 GL/yr in combined water savings from 
increased water efficiency and water recycling by 2030 (Table 20). However, there is 
considerable uncertainty attached to many of these water recycling sources, both in terms of 
their technical ability to deliver savings and the associated financial costs. In the shorter 
term, it would appear less expensive and more reliable to meet at least some of the projected 
demand through an additional seawater desalination plant.  

 

                                            
17 Assumes a continuation of average 2002-07 rates of water consumption. 
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Shortened forms 
BMP best-management practice 

CCI Coastal Catchment Initiative 

CALM former (department of) Conservation and Land Management 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

CAMBA China Australia Migratory Bird Agreement 

DEC Department of Environment and Conservation  

DAFWA Department of Agriculture and Food WA 

DPUD former Department of Planning and Urban Development 

DoE former Department of Environment 

DoH Department of Health 

DoW Department of Water 

DPC Department of Premier and Cabinet 

DPI Department for Planning and Infrastructure 

EPA Environmental Protection Authority 

FPC Forest Products Commission  

GAWS Goldfields and Agricultural Scheme 

GSS Gnangara Sustainability Strategy 

GW groundwater area 

ICLEI International Council for Local Environmental Initiatives  

ILWMP integrated land and water management plan  

IOCI Indian Ocean Climate Initiative 

IWSS Integrated Water Supply Scheme  

JAMBA Japan Australia Migratory Bird Agreement  

KIA Kwinana Industrial Area 

KIC Kwinana Industries Council 

KWRP Kwinana Water Reclamation Plant 

LGA local government area 

MAR managed aquifer recharge  

MRPA former Metropolitan Region Planning Authority 

MRS Metropolitan Region Scheme (MRS) 

NACC Northern Agricultural Catchments Council 

NRM natural resource management 

NWI National Water Initiative 

PDWSAs public drinking water source areas 

PHCC Peel-Harvey Catchment Council 
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PDC Peel Development Commission 

POS public open space 

PPRWP Perth-Peel regional water plan 

PWS public water supply 

SCC Swan Catchment Council 

SDOOL Sepia Depression Ocean Outfall Line 

SME small- to medium-size enterprise 

SPP State planning policy 

SRT Swan River Trust 

SWCC South West Catchments Council 

UWPCAs underground water pollution control areas 

WALGA Western Australian Local Government Association  

WAPC Western Australian Planning Commission 

WCP water conservation plan 

WELS Water Efficiency Labelling and Standards Scheme 

WRC Water and Rivers Commission (now Department of Water) 

WRMS water resource management strategy 

WRRC  water resource recovery catchment  

WSUD water sensitive urban design 

WWF World Wildlife Fund – Australia  

WWTP wastewater treatment plant  
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