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1 Key Findings 

Summary The Western Australian Government has recently undertaken a Groundwater Replenishment Trial in southern Perth.  

This is a major trial using purified water to replenish groundwater.  

The key findings from this case study, that have important implications for source development planning elsewhere, are: 

 Understand and exploit your natural advantages.  Perth’s natural advantages include a clear climate signal which 

necessitated a move to ‘climate independent’ sources and a significant groundwater resource which buffers supplies 

and meant that multiple small augmentation increments could be developed. 

 Understand your institutional advantages.  Perth’s water supply is managed by a stable and large water supply 

institution (Water Corporation) that can provide quality services and build stakeholder trust.  The Water 

Corporation’s ability to provide high quality customer service is important for trust building: “one man’s gold 

plating is another man’s trust building activity”. 

 Know your decision makers.  If decision processes are unclear, put in place actions to clarify decision-making 

arrangements. 

 Long terms engagement (two way dialogue) with water service providers and decision-makers on water source 

planning can help depoliticise the planning process. 

 Don’t depend on a single supply augmentation solution.  If the preferred solution isn’t approved you need to have 

backup plans and you need to be actively communicating the cost, price and water security implications of the ‘Plan 

B’ scenario to decision-makers. 

 Purified water should not, at least initially, be intended to supply a large proportion of the drinking water supply.  In 

Perth groundwater replenishment is currently only intended to “contribute about 10 percent of our total water 

supply”. 

 Terminology is very location specific.  The decision to call the trial a ‘Groundwater Replenishment Trial’ was taken 

following extensive consultation.  It is understood that a range of other terms were also considered (such as recycled 

water, purified water and drinking water), however, groundwater replenishment was ultimately selected for its 

transparency and it built on local stakeholders desire to maintain the health of Perth’s aquifers. 

Reflecting the success of the trial, in August 2013 the West Australian Government announced that groundwater 

replenishment would become the next new climate independent water source for Perth. 
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Scope and objectives of the 

research 
In September 2010, the Australian Water Recycling Centre of Excellence commissioned a research consortium to help 

examine, understand and remove impediments to the acceptance of purified water in Australia. 

The research, which commenced in November 2011, examines the extent that local policies and public perceptions 

facilitate or prevent purified water from being considered for drinking water use.  

Another key aim of the research is to work with the water industry to develop a national demonstration education and 

engagement program that supports successful public engagement and addresses stakeholder concerns (in particular the 

media, policy makers, community and politicians) through the provision of contemporary information on purified water 

as a viable supply option. 

The aim of the Marsden Jacob research (Stream 2, Sub-Stream 2.4: Governance, Decision Processes and Pricing) is to 

identify governance (ie power and decision-making, both formal and informal) and pricing related impediments to 

investment in purified water facilities, compared with alternative water supplies.  A central part of the Marsden Jacob 

research is three case studies that involve developing a decision-making timeline, storyline and narrative, for each case 

study location 

Five best practice principles were selected to provide a focus for the research.  These criteria are based on best practice 

governance frameworks developed by the ANAO, Global Water Partnership and OECD: 

 Transparency: Governance arrangements should operate in an open manner, using language which is accessible.  In 

addition all decisions and decision-making processes should be transparent to insiders and outsiders.   

 Accountability: Obligations are relevant, adequate and matched. 

 Efficiency: Actions needs to be balanced based on their economic, social and environmental efficiency. 

 Coherent and integrated: Regulations, policies and decision-making processes need to be coherent and integrated. 

 Responsive and sustainable: Regulatory and policy settings deliver what is needed on the basis of current demand 

and future impact.  Institutions should be built with an eye to longer term sustainability. 

The Groundwater 

Replenishment Trial 
The Western Australian Water Corporation’s strategy (Water Forever: Whatever the Weather) to secure Perth’s water 

supply includes developing new sources, increasing water purification and reducing use.  To this end, from November 

2010 to the end of 2012 the Water Corporation conducted a trial to see if groundwater replenishment could be a feasible 

new source option for Perth.  Groundwater replenishment is being explored because water policy, regulatory and utility 

representatives all agree that it “could play an essential part in securing Perth's drinking water and groundwater future”. 

Groundwater replenishment involves further treating secondary treated wastewater to drinking water quality and 

recharging it into groundwater.  In the trial, treated wastewater from the Beenyup Wastewater Treatment Plant is further 

treated to meet Australian guidelines for drinking water before being injected into an isolated groundwater aquifer.   
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Key Findings: Governance 

(natural advantages) 
Robust and careful consideration of the potential for groundwater replenishment has been facilitated by a number of 

natural advantages.   

Perth has experienced clear and sustained climate signals.  Unlike the eastern states which have experienced multiple 

drought and flood events, Perth’s streamflow into surface water sources (dams) has progressively declined since the mid-

1970s: 

 1911-74: 338 GL average inflow 

 1975-00: 177 GL average inflow 

 2001-05: 92.7 GL average inflow 

 2006-12: 65.8 GL average inflow 

Fortunately, access to groundwater has meant that Perth’s water supply is somewhat insulated from emergencies.  Perth’s 

groundwater resources (around 1,300,000 GL) mean that up to 160 GL of water can be extracted in times of extreme 

water shortage.  In the absence of similar resources, other Australian metropolitan water supplies have been only months 

away from running out (in the last decade) even with high level water restrictions in place. 

Groundwater replenishment also benefits from a long natural treatment process (also known as naturalisation) between 

the point of injection and consumption.  The purified water is being injected into a massive groundwater supply, so “the 

replenishment water may not be used for 30-50 years” as the water is “pressuring the aquifer”. 

Key Findings: Governance 

(The importance of long-term 

planning) 

The decision-making timeline and storyline revealed that the trial must be considered in isolation from the previous 

decade (or more) of water resource planning.   

In particular, a key reason for the success of the trial is that groundwater replenishment has been identified in key water 

source planning documents for over a decade before the trial commenced.  For instance, groundwater replenishment was 

identified as a possible source in the 1995 Perth’s Water Future report.  This extended planning timeframe meant: 

 groundwater replenishment could be carefully considered by Water Corporation, regulators (health and 

environment); 

 bi-partisan political support was achieved for investigating groundwater replenishment (depoliticising the source 

development planning process); 

 regulatory decision-pathways could be considered and gaps identified; and 

 a carefully designed trial could be developed with oversight by the utility, regulators and decision-makers.  
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Key Findings: Governance 

(Institutional and Regulatory) 

 

Institutional and regulatory arrangements have been stable since the mid-90s.  This institutional stability and the scale of 

the entities is helping to support the inclusion of groundwater replenishment in Perth’s source development schedule: 

 Water Corporation: Water Corporation (formed in 1996) is responsible for supplying water to over 90 percent of 

the population of Western Australia.  This means regulatory and community stakeholders know who to turn to if they 

have questions or concerns about water supply, colloquially known as the “one butt to kick model”; 

 Health Regulator: The Health Act (and the Department of Health) has been in place since 1911; 

 Advisory Committee for the Purity of Water: An interagency committee, chaired by the Health Regulator, has 

been in operation since 1925; 

 Environmental Regulator: The Environment Protection Authority (EPA) was established in 1971; 

 Economic Regulator: The Economic Regulation Authority, a relative new comer, was established in 2004; and 

 Interagency Working Group: To inform the development and implementation of the trial an inter-agency working 

group (Chaired by the Department of Water) was formed in 2007.  The inter-agency group started meeting three 

years before the trial commenced.   

Interviewees noted that: 

From a government agency perspective, “Governments have a short attention span, which means they are not good at 

long-term issues.  But the Water Corporation does.  It is big enough and strong enough to continue to push development 

without making it political”. 

“Water Corporation has managed its relationship with government better than other government owned utilities in 

Western Australia.  They have helped government reach its own objectives”… “even when the government changed”. 

Key Finding: Governance 

(Engagement is critical) 
A recurring theme across the interviews was the critical importance of cooperative engagement between decision-makers, 

regulators, key thought leaders and politicians.  Interviewees noted that engagement must involve a two-way dialogue 

that draws on parties respective expertise and responsibilities, and the process needs to be open and transparent not 

closed and competitive.   

Our research reveals that interagency engagement on the potential for groundwater replenishment started as early as 1995 

when this source augmentation alternative was included in Perth’s Water Future.  Sustained engagement meant that 

groundwater replenishment was included in all subsequent key public planning documents and ultimately led to the 

implementation of the Groundwater Replenishment Trial over 2010-12. 

Reflecting the importance of structured and deliberate engagement, overarching Communication and Stakeholder 

Management Strategies were developed (by the Water Corporation) specifically for the Groundwater Replenishment 

Trial.  Interviewees identified that a central objective of the strategies was sustained and open engagement with decision-

makers, regulators, key thought leaders and politicians to help maintain project transparency and avoid “adverse media 
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reporting about the project”.  The rationale for this approach is that active collaboration means all parties can acquire the 

knowledge to enable assessment and approval of a full-scale scheme. 

Key Findings: Governance 

(Decision-Mapping) 
This case study confirmed the importance of understanding and specifying the decision process before attempting to 

develop a water purification project.  A number of interviewees stated that: “The decision process should be mapped 

early, to confirm that there is role clarity and stability across decision-makers and institutions.  The mapping process 

should clearly identify who holds legislated decision-responsibilities (eg project, environmental, health approvals) and 

non-regulatory decision-influencers”. 

Mapping the decision process is a central objective of the Groundwater Replenishment Trial.  The three principal 

objectives of the Trial are to: 

1. provide a context for regulators to develop health and environmental regulation and water allocation policy for a 

large groundwater replenishment scheme; 

2. demonstrate the technical feasibility of the approach to reliably deliver a safe, sustainable and viable climate-

independent drinking water source; and 

3. raise awareness and seek community input into groundwater replenishment as a future drinking water supply option. 

(Water Corporation, 2011, p3).  

Key Findings: Pricing Unlike the SEQ Western Corridor Recycled Water Project (Case Study #1), pricing has not emerged as a significant 

issue. 

The sustained reduction in Perth’s dam in-flows has meant that Perth’s water planners have been forced to shift to 

‘climate independent sources’ (desalination and purified water), away from ‘climate dependent sources’ (dams, weirs and 

to a lesser extend groundwater).  Consequently, the long-run marginal cost of supply is based on the cost of seawater 

desalination.   

Because of this, groundwater replenishment is being carefully investigated as it is cheaper than seawater desalination.  

Purified water is cheaper because it is less energy intensive and the Water Corporation has over 40GL of surplus capacity 

in its groundwater bores and related water treatment plant infrastructure.   
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2 Introduction and Approach 

Key Points 

 This AWRCoE Research Project aims to understand and dismantle impediments to the acceptance of purified water in Australia. 

 The Marsden Jacob research is investigating governance and pricing impediments. 

 This case study is on the WA Groundwater Replenishment Trial. 

2.1 Introduction  

In September 2010, the Australian Water Recycling Centre of Excellence commissioned a research consortium to help examine, understand and remove 

impediments to the acceptance of purified water in Australia. 

The research, which commenced in November 2011, examines the extent that local policies and public perceptions facilitate or prevent purified water from 

being considered for drinking water use.  

Another key aim of the research is to work with the water industry to develop a national demonstration, education and engagement program that supports 

successful public engagement and addresses stakeholder concerns (in particular the media, policy makers, community and politicians) through the provision 

of contemporary information on purified water as a viable supply option. 

The aim of the Marsden Jacob research (Stream 2, Sub-Stream 2.4: Governance, Decision Processes and Pricing) is to identify governance (ie power and 

decision-making, both formal and informal) and pricing related impediments to investment in purified water facilities, compared with alternative water 

supplies.  A central part of the Marsden Jacob research is three case studies that involve developing a decision-making timeline, storyline and narrative, for 

each case study location, with a view to ‘as clearly as possible’ identifying: 

 When key decisions were taken. 

 Who made the decisions and how were they informed. 

 Whether any impediments to implementation arose. 

 How these impediments were resolved. 

 Whether pricing and governance arrangements can be improved. 

This is the second case study report and it focuses on the Western Australia, Groundwater Replenishment Trial. 
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2.2 Approach 

This research project is being undertaken in three phases: phase one involved a literature review; phase two involves three case studies; phase three involves a 

high-level review of the policy implications. 

Governance Best Practice Framework and Research Questions 

In the literature review phase of this research project: 

1. The following working definition of governance was adopted: Governance encompasses political, regulatory, policy and institutional arrangements at all 

levels of water resource planning (both formal and informal) in Australia.   

2. Five best practice principles were selected to provide a focus for the subsequent research.  These criteria are based on best practice governance 

frameworks developed by the Australian National Audit Office, Global Water Partnership and Organisation for Economic Cooperation and Development: 

 Transparency: Is a guiding principle, such that governance arrangements should operate in an open manner, using language which is accessible.  In 

addition all decisions and decision-making processes should be transparent to insiders and outsiders.   

 Accountability: Obligations are relevant, adequate and matched. 

 Efficiency: Actions needs to be balanced based on their economic, social and environmental efficiency. 

 Coherent and integrated: Regulations, policies and decision-making processes need to be coherent and integrated. 

 Responsive and sustainable: Regulatory and policy settings deliver what is needed on the basis of current demand and future impact.  Institutions 

should be built with an eye to longer term sustainability. 

3. The framework provided by the above principles was supplemented by criteria relating to institutional arrangements, namely: 

 Clarity of objectives/roles; 

 Adequate and matched authority and accountability; 

 Financial (and organisational) capacity and sustainability; and 

 Appropriate incentives. 

Pricing and Willingness to Pay 

The literature phase of the project did not identify any significant pricing impediments to providing purified water.  However, questions were asked as to 

whether: 

 If prices do not reflect a commercial return on existing (sunk) assets, does this affect investment in new infrastructure? 

 Do inefficient tariff structures (eg inclining block tariffs) affect revenue raising to support new infrastructure? 

 Can less than full-cost pricing for demonstration purified water projects be justified, to help prove the technology? 
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Based on these insights, research questions were developed to further explore each of these questions.  What became clear early in the case study research was 

that price implications (associated with customers shifting their willingness to pay) align with water availability. Subsequently, we enhanced the research 

questions to explore this issue with interviewees. 

2.3 Research Method 

To inform this case study Marsden Jacob: 

 reviewed the publically available information; 

 identified interview candidates: based on our previous experience and through consultation key parties; 

 developed a semi-structured interview questionnaire to guide the interviews; and 

 conducted face-to-face semi-structured interviews.  

To enable frank and open insights, all quotes in the case study are unattributed.  Our thanks go to all interviewees for participating in the project: 

Sue Murphy – Chief Executive Officer, Water Corporation 

Jim Gill – (former) Chief Executive Officer, Water Corporation 

Greg Watkinson – Chief Executive Officer, Economic Regulation Authority 

Richard Theobald – Manager, Water Unit, Government of Western Australia, Department of Health 

Rosh Ireland – Director, Economic and Deregulation, Government of Western Australia, Department of the Premier and Cabinet 

Adrian Parker – Strategic Projects Manager, Government of Western Australia, Department of Water 

Ed Hauck – Manager Strategic Projects and Innovation, Government of Western Australia, Department of Water 

Peter Moore – Chief Operating Officer, Water Corporation 

Meredith Blais – General Manager, Water Industry Policy, Water Corporation 

Catherine Ferrari – General Manager, Communications Group, Water Corporation 

Keith Cadee – General Manager, Acquisition Group, Water Corporation 

Lloyd Werner – Manager, Pricing and Evaluation, Water Corporation 

Warren Tierney – Manager, Economic Policy and Analysis, Government of Western Australia, Department of Water 

Nick Turner – Principal Engineer, IWSS Source Planning and Capability, Water Corporation 

Vanessa Moscovis – Project Officer, Groundwater Replenishment Trial, Water Corporation 
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Sing Fu – Senior Quantitative Analyst, Pricing and Evaluation Branch, Water Corporation 

2.4 Case Study Structure 

Section 1 – Key Findings 

Section 2 – Introduction and Approach 

Section 3 – Perth’s Water Sources 

Section 4 – Water Source Planning in Perth 

Section 5 – Governance: Decisions and Engagement 

Section 6 – Pricing 

Section 7 – Lessons from the Case Study 

References 

Attachment A: Legislative Instruments 

 



 

WA Groundwater Replenishment Trial, Case Study Report 12  

3 Perth’s Water Sources 

Water management in Perth is different from other jurisdictions across Australia: 

 climatically there has been a clear reduction in inflows to dams; 

 Perth water supply currently comes from a combination of surface water, groundwater and desalinated water.  Groundwater plays an increasingly vital 

role in supplying Perth’s drinking water, however, sustainable groundwater use is fundamental; and 

 from November 2010 to the end of 2012 Water Corporation conducted a trial to see if groundwater replenishment could be a feasible new source 

option for Perth. 

3.1 Perth’s water supply 

Historically, the water supply in Perth was met from surface reservoirs and groundwater.  Over the last ten years this situation has changed dramatically.  In 

2005-06, water supply was roughly 50:50 between surface reservoirs and groundwater.  In 2010-11 water supply from surface reservoirs had fallen to around 

25% and 19% now comes from desalination (see Figure 1). 

Perth has been forced to shift from ‘climate dependent’ (surface reservoirs) to ‘climate independent’ (desalination and groundwater replenishment) water 

sources in Perth, because average surface water inflows have fallen: 

 1975-2000: average inflows were 177GL/year; 

 2006-2010: average inflows were 57.7 GL/year ; and 

 2010: inflows were 13 GL (see Figure 2).   

Falling inflows meant that Perth has been forced to shift from ‘climate dependent’ to ‘climate independent’ sources, because dams are no longer reliable 

enough to provide base load water supply.  Compared with inflows in eastern Australian regions the climate signal has been very clear (see Figure 3). 
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Figure 1: Perth: Water Source Contributions (2005-06 to 2011-12 ML)

 

Source: National Water Commission (2013) National performance report 2011–12: urban water utilities 
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Figure 2: Yearly streamflow for major surface water sources, Perth 

 

Source: www.watercorporation.com.au/D/dams_streamflow.cfm, accessed 6 February 2013 

 

http://www.watercorporation.com.au/D/dams_streamflow.cfm
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Figure 3: Water flowing into Melbourne's main water supply reservoirs (annual totals)

 

Source: www.melbournewater.com.au/content/water_storages/water_report/water_report.asp?bhcp=1, accessed 29 April 2013 

3.2 What is groundwater and how is it used? 

As discussed above, groundwater plays a vital role in supplying Perth’s drinking water needs.   

What is groundwater and where is it located?  In brief, geological formations such as those composed of sand, sandstone and limestone which contain useable 

quantities of groundwater are called aquifers. In Perth the aquifer closest to the ground surface is called the Superficial.  Below the Superficial there are two 

other major groundwater sources, the Leederville and Yarragadee.  Perth’s groundwater systems store around 1,300,000 GL of water, see Table 1.   

http://www.melbournewater.com.au/content/water_storages/water_report/water_report.asp?bhcp=1
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Table 1:  Major aquifers in the Perth region 

Aquifer Maximum Thickness (m) Salinity(mg/L TDS) Storage (GL) 

Superficial 70 250 60,000 

Mirrabooka 140 350 12,100 

Leederville 600 500-3000 280,000 

Yarragadee >2,000 500-3000 950,000 

Source: www.water.wa.gov.au/PublicationStore/first/88706.pdf, accessed 29 April 2013 

Groundwater extraction in Perth 

The Water Corporation is licensed to extract 120 GL per annum of groundwater, this is the long-term sustainable level of extraction.  However, there is 

provision to increase extraction to 160 GL per annum to secure Perth’s water supply in the short-term (subject to approval).   

Sustainable groundwater extraction is critical to maintaining the water quality in the aquifers (avoid issues such as seawater incursion) and to avoid land 

subsidence (a gradual settling or sudden sinking of the Earth's surface owing to subsurface movement of earth materials).   

Furthermore, it must not be ignored that Perth’s rainfall decline is also going to be impacting on Perth’s groundwater recharge rate.  To help meet this 

challenge, the Water Corporation and West Australian Government have identified groundwater replenishment as a key source augmentation priority (Figure 

5).   

Groundwater Treatment 

Before groundwater is distributed to Perth’s drinking water customers, it is pumped from well fields to groundwater treatment plants (at Gwelup, Jandakot, 

Lexia, Mirrabooka, Neerabup and Wanneroo), where it is treated to make it suitable for drinking (Figure 4).  These plants have a combined capacity of 160 

GL per annum.  

Discussions with interviewees revealed that groundwater replenishment is marginally more cost effective than desalination.  The relative cost-efficiency 

comes from the fact that Water Corporation has over 40 GL of surplus capacity (in a typical year) in its groundwater bores and related water treatment plant 

infrastructure.  Without this surplus capacity, interviewees advised that desalination would probably be more cost-effective. 

Interestingly, interviewees noted that even if groundwater replenishment were less cost-effective it could still have a high priority, because of the important 

benefits that maintenance of groundwater pressure provides to residents in Perth.  By way of example, Jakarta (Indonesia) is said to be sinking by 5-20 

centimeters per year because groundwater resources are being over-extracted.  

http://www.water.wa.gov.au/PublicationStore/first/88706.pdf
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Figure 4: Perth’s Groundwater System

 

Source: Water Corporation (2012).  Note this diagram also includes a drinking water recharge bore, which is planned but not yet implemented.  
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Figure 5: Water Supply, meeting the demand gap 

 

Source: Water Corporation (2009) Water Forever – Beyond the Plan (Presentation) 

3.3 Groundwater Replenishment Trial 

Water Corporation’s strategy to secure Perth’s water needs includes developing new sources, increasing purification and reducing use.  To this end, from 

November 2010 to the end of 2012 the Water Corporation conducted a trial to see if groundwater replenishment is a viable new source option for Perth.  The 

three key objectives of the Trial are to: 

1. provide a context for regulators to develop health and environmental regulation and water allocation policy for a large groundwater replenishment 

scheme; 

2. demonstrate the technical feasibility of the approach to reliably deliver a safe, sustainable and viable climate-independent drinking water source; and 
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3. raise awareness and seek community input into groundwater replenishment as a future drinking water supply option. (Water Corporation, 2011, p3) 

3.3.1 Groundwater Replenishment Trial: The Project 

Groundwater replenishment involves further treating secondary treated wastewater to drinking water quality and injecting it into groundwater aquifers.  

Groundwater replenishment uses the natural environment as part of the treatment train (a process known as naturalisation), similar to putting it in a dam, 

however, there are several key differences. 

1. The replenished groundwater is injected into aquifers which are many times larger than even the largest dams.  As a result, it may take over 30 years 

before replenished groundwater reaches the extraction bores; and 

2. The planned volumes of replenished groundwater would make up a relatively small proportion of drinking water consumed. 

In the Groundwater Replenishment Trial, treated wastewater from the Beenyup Wastewater Treatment Plant was further treated to meet the Australian 

guidelines for drinking water before being injected into the Leederville aquifer (a confined aquifer) at a depth of approximately 120- 220m.  The injection 

point is remote from existing drinking water bores and extensive monitoring of both the purified water facility output and the groundwater resource was 

undertaken to determine whether the approach is safe. 

The Groundwater Replenishment Trial was completed in December 2012 and WA policy, regulatory and service organisations are now assessing the 

outcomes from the pilot and deciding whether groundwater replenishment is a viable source augmentation solution. 

The project is being jointly funded by the Commonwealth Government ($19.4 million) from the Water Smart Australia fund
1
 and the Water Corporation 

($31.574 million).  The project is being implemented in three stages: Pre-Operation, Carry-Out and Monitor and Post Operation, as detailed in Table 2. 

  

                                                                    

1 http://www.environment.gov.au/water/policy-programs/water-smart/projects/wa02.html  

http://www.environment.gov.au/water/policy-programs/water-smart/projects/wa02.html
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Table 2:  Groundwater Replenishment Trial, Stages 

 Stage 1: Pre-Operations (March 2007 – Dec 2009) Stage 2: Carry Out and Monitor the Trial (Jan 2010 to Dec 2012) Stage 3: Post Operation (Dec 2012 to Dec 2013) 

Policy and 

Regulation 

Water Corporation to work in partnership with GWRT 

regulators (Department of Health, Department of 

Environment and Conservation and Department of 

Water) to identify the governance, information, 

regulatory and policy requirements for the Trial. 

Department of Health, Department of Environment and Conservation and 

Department of Water to assess Trial data against agreed standards, namely: 

 Review commissioning data in order to approve start of recharge 

 Monitor recycled water quality that is recharged to groundwater 

 Monitor aquifer response to recharge 

Water Corporation in partnership with the DOH, DEC 

and DOW to evaluate the outcomes of the Trial: 

technical performance, and safety and sustainability of 

groundwater replenishment as a future drinking water 

source. 

Technical 

Feasibility 

Water Corporation designs and constructs the 

Advanced Water Recycling Plant and Borefield.  

Develop the GWRT Recycled Water Quality 

Management Plan in accordance with national 

guidelines. 

Water Corporation to operate the Advanced Water Recycling Plant and 

Borefield: 

 Operate, maintain and monitor the Water Recycling Plant. 

 Recharge groundwater with recycled water 

 Assess Trial data with technical specialists and research partners 

to confirm that agreed standards are met, technical questions are 

answered. 

Water Corporation to consider whether groundwater 

replenishment is a viable future source option, through 

assessment of shifts in community attitudes towards 

recycled water and acceptance of groundwater 

replenishment as a future drinking water source. 
Community 

Engagement 

Water Corporation develops and commences 

community and stakeholder engagement strategy.  

Focus is on understanding community attitudes; 

engagement with community, health experts and other 

stakeholders about groundwater replenishment; and 

keeping the local community updated. 

Water Corporation engaged with the community, health experts and other 

stakeholders to discuss findings from the Trial and explore and address any 

public concerns. 

Source: Water Corporation (2012) 
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4 Water Source Planning in Perth 

Key Points 

 Groundwater replenishment has been on the Perth’s water supply planning agenda for nearly 20 years2. 

 Water source augmentation planning should focus on an incremental and trigger based approach to source development. 

 Perth’s water supply planning is now based on the planning such that if supply falls below 3 years then water conservation measures are activated and 

if supply falls below 2 years than a new supply augmentation project is activated. 

This section discusses both the key water supply planning instruments and the drivers behind the planning reforms. 

4.1 1995: Perth’s Water Future 

“At the beginning of the 1990s, planning changed.  Instead of a policy of ‘announce and defend’ - as one engineer described it - in which the planners came up with 

new sources and defended their decisions, a new approach saw the Water Authority going to the community for input to the planning. Work began on preparation of 

a new, major report: ‘Perth’s Water Future, a water supply strategy for the Integrated Water Supply Scheme’. Consultants were summoned from the US to give 

community consultation a kick along. The CSIRO provided local expertise and helped to conduct workshops” (Water Corporation 2007 p7) 

In June 1995, the Water Authority of Western Australia (the predecessor of the Water Corporation) published “Perth’s Water Future: A Water Supply 

Strategy for Perth and Mandurah to 2021” (with a focus to 2010).  At the time the effects of climate change and its impacts on water availability were unclear, 

but it appeared that Perth’s water supply had gone through a step reduction (from average inflows of 338 GL to 177 GL per year
2
) and Perth’s population was 

growing significantly: 

“The demand for public water supply is growing as a result of significant population growth in the Perth metropolitan area and increasing rates of water 

consumption. The water supply system currently serves a population of more than 1.2 million, a figure which is expected to reach 1.7 million by 2010 and 

perhaps 2 million by 2021. An additional 120 million kilolitres (or 120 gigalitres (GL)) of scheme water supply may be required under a 'most-likely' population 

and water use scenario by the year 2011 and a further 110 GL per year by 2021. While improved water use efficiency can reduce this water need, additional 

                                                                    

2 One interviewee noted that groundwater replenishment has been considered since the 1970s, but the technology was not adequately advanced at the time. 
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sources of supply will be required if population continues to grow. A new water supply strategy is required because supply capacity will be fully utilised by about 

1997/98 and additional sources and water use efficiency measures are needed to meet expected demand for water after this time.” (Water Authority 1995 pi) 

Figure 6: Population Growth (1995 projection)

 

Source: Western Australian Planning Commission 1995 

The proposed water supply strategy comprised a combination of: 

 water use efficiency programs; 

 water sources for detailed environmental impact assessment; and 

 policy, and research and development initiatives. 

The strategy identified groundwater recharge as a water supply augmentation option that needed further research and development: 

“There are very large quantities (many cubic kilometres) of water stored in the Leederville and Yarragadee aquifers under Perth. However their sustainable 

withdrawal is relatively small due to low rates of recharge. There may be an opportunity to increase their sustainable draw by recharging aquifers with treated 

wastewater along the coast line. This would result in a barrier of recharged water to maintain the flow of water seawards to prevent seawater intrusion and to 

maintain groundwater pressure in the aquifer upstream. Additional high quality groundwater could then be extracted upstream of the recharge area for potable 

use”. (Water Authority 1995 p2-5) 
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Research into groundwater recharge was given the second highest priority (Category 2).  Projects under Category 2 were considered to be promising, but 

require investigation to prove technical, and/or financial feasibility, at which time they may substitute for sources in the medium-term.  Groundwater recharge 

was seen to have considerable potential as it could increase the volume of water that is sustainably extracted from the aquifers under Perth.  The Water 

Authority committed to “investigate the use of treated wastewater from the Beenyup and Alkimos wastewater treatment plants for this recharge and the 

potential for additional withdrawal from the Yarragadee for potable supply” (Water Authority 1995 p7). 

4.2 2003: Securing our Water Future: A State Water Strategy for Western Australia 

Between 1995 and 2003, it became clear that climate variability was dramatically affecting Perth’s water supply, but it wasn’t until 2006 that it was 

acknowledged that climate change had resulted in a step change in inflows to Perth’s dams).  The reduced inflows resulted in low water storage levels: 

 1997-98: below average rainfall resulted in inflow to dams of just 120 GL, down from 315 GL the previous winter.  By the end of the 1997-98 

summer the storages were at 33 percent capacity; 

 1998-99: dams were at 23 per cent of capacity, down almost ten percent on the previous year; 

 2001-02: dams storage was just 170 GL (their lowest level since 1962), because dam inflows were at their lowest level since 1914.  Perth’s water 

supply became an important political issue and Premier took over responsibility for the water portfolio; and 

 2002: Western Australia reached a critical point because the “reliability of Perth’s 15 dams had fallen dramatically”.  In response, the State 

Government and Water Corporation initiated public consultation to obtain input to ongoing planning for water source development and demand 

management. 

In 2003, responsibility for water management was elevated to the Premier’s portfolio and nineteen forums were conducted in Perth and regional centres 

during July and August by the Water and Rivers Commission and the Water Corporation. (Water Corporation 2007 p36) 

In 2003, the Government of Western Australia released “Securing our Water Future: A State Water Strategy for Western Australia”.  The strategy introduced 

the term climate change, when it stated that: “Climate change has contributed to a 10-20 per cent reduction in rainfall in the south west of the State alone 

over the last 28 years, and a subsequent 40-50 per cent reduction in run-off into our dams and reduced recharge of groundwater” (Government of Western 

Australia, 2003, p3).  

The strategy marked a shift to a ‘portfolio of new water sources’ strategy and heavily rainfall dependent water source options were removed.  The focus was 

firmly on “real water not theoretical water”.  Where purified water is concerned, the 2003 strategy established a target of 20 per cent reuse of treated 

wastewater by 2012.  It was proposed that the target would be reached by using: 

 Reclaimed water for industry: There is a major opportunity in industrial processes involving activities such as mineral processing or chemical 

manufacturing to use significant quantities of reclaimed water. Kemerton in the south west and Kwinana were identified as the two main areas where 

industrial reuse is most likely. 
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 Reclaimed water for parks and gardens: Fifty gigalitres of self-supplied groundwater is used each year for the irrigation of metropolitan Perth’s public 

parks and gardens. This presents an important opportunity for the beneficial use of reclaimed water because, while it may not reduce the overall demand 

for scheme water, it will reduce the demand on groundwater resources. 

 Reclaimed water for horticulture: Horticulture is an important water use sector within the Perth area, consuming about 100 gigalitres of water each 

year. While the use of reclaimed water in this industry has not been used widely in Western Australia, similar options have been very successfully 

implemented in Israel, Southern California and South Australia. 

 Reclaimed water for indirect use: Water reclamation on a large scale within industry, parks, horticulture or potable water supplies. The strategy noted 

that this approach could be similar to an aquifer recharge scheme that has operated successfully in Orange County (in greater Los Angeles) California 

since the 1950s.  

The strategy identified an opportunity to undertake research and development work using reclaimed water from the Kwinana Water Recycling Plant and 

injecting it into the Jandakot groundwater mound. This research and development was needed to determine and identify technical, chemical, environmental 

and regulatory issues with aquifer recharge before any major application on the Swan Coastal Plain can be considered. (Government of Western Australia, 

2003, p33) 

Under the strategy a steering committee was established comprising representatives from Department of Health, Water and Rivers Commission, Department 

of Environmental Protection, Department of Agriculture, Local Government, Department for Planning and Infrastructure, tertiary institutions, industry and the 

Water Corporation to agree and endorse strategies for reuse of wastewater. (Government of Western Australia, 2003, p34) 

4.3 2005: Integrated Water Supply Scheme: Source Development Plan 

Over the period 2001-05 the average inflows to Perth’s dams fell to 92.7 GL per annum (down from 338 GL per annum over 1991-1974 and 177 GL over 

1975-2000).  In response the Integrated Water Supply Scheme: Source Development Plan was developed.  The plan identified that Perth’s water supply was 

inadequate to meet the planned level of reliability (1-in-200 year probability of total sprinkler ban).  

At this time the theoretical, unrestricted demand for 2004-5 was estimated at 289 GL per annum, however, to supply this demand at the planned level of 

reliability, 318 GL of source capacity is required.  Under the 8 year climate and streamflow regime the average yield of existing sources of supply to the 

integrated water supply system (IWSS) was estimated to be 256 GL per annum (136 GL per annum  from surface water sources and 120 GL per annum from 

groundwater sources).  This meant that current sources fell approximately 60 GL short of the require volume.   

The Integrated Water Supply Scheme: Source Development Plan noted both immediate and medium term responses to the shortfall: 

Immediate response: the shortfall in source capacity was met by additional abstraction from the Gnangara groundwater source. Significant water savings 

were also achieved through the implementation of two sprinkler days per week.  However, an additional 90 GL of source capacity was required to reinstate 

the demand/supply balance, and provide for projected growth in demand out to 2014/15. 



 

WA Groundwater Replenishment Trial, Case Study Report 25  

Medium term response:  In order to redress the imbalance in supply and demand, the Water Corporation recommended actively pursuing the following new 

sources of supply: 

 Desalination Plant No 1 (45 GL pa, complete October 2006) 

 Water trade with Harvey Water (17 GL pa, complete October 2007) 

 South West Yarragadee groundwater (45 GL pa, complete by December 2009). 

The Integrated Water Supply Scheme: Source Development Plan noted that if the Water Corporation is successful in securing these sources, the resultant 

increase in yield to the IWSS will maintain the supply/demand balance until 2017/18. (Water Corporation 2005 p2) 

South West Yarragadee and Desalination 

Despite the South West Yarragadee having been on the planning horizon for a long time and extensively investigated and endorsed by both government and 

independent organisations intense political pressure in opposition to the source development resulted in this option being “taken off the table”3.  This 

planning process confirmed the critical importance of having a “portfolio of options with thoroughly investigated Plan B scenarios”, in case approval or other 

pressures stop the preferred source augmentation strategy. 

Fortunately, for Perth residents, planning for desalination plants was well advanced so design and construction could be fast-tracked and as a result “Perth did 

not experience the high level water restrictions, associated with the Millennium Drought, that were experienced elsewhere”.   

Groundwater Replenishment 

The Integrated Water Supply Scheme: Source Development Plan identified that “indirect reuse of treated wastewater via aquifer storage and recovery forms 

an important component of the source plan for the IWSS. It is therefore critical to guide the development of the wastewater recycling strategy such that future 

benefits to the IWSS are not compromised by short-term commitment of this valuable resource to other users” (Water Corporation 2005 p3). 

Treated wastewater from the Beenyup wastewater treatment plant, and the proposed Alkimos wastewater treatment plant, was identified specifically as a 

significant resource which could be used (with appropriate pre-treatment) to supplement recharge to groundwater resources.  At this time it was estimated that 

60 GL per annum of treated wastewater might be available from the Beenyup and Alkimos wastewater treatment plants by 2025, and 80 GL per annum by 

2050.  

To address regulatory decision-making uncertainty, the Water Corporation requested advice from the Environmental Protection Authority (EPA) and the 

Health Department on environmental and public health considerations associated with aquifer replenishment (Water Corporation 2005 p19). 

                                                                    

3  www.perthnow.com.au/news/western-australia/yarragadee-or-desalination-kobelke/story-e6frg13u-1111112655046 

http://www.perthnow.com.au/news/western-australia/yarragadee-or-desalination-kobelke/story-e6frg13u-1111112655046
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4.4 2005: Strategic Advice on Managed Aquifer Recharge using Treated Wastewater on the Swan 
Coastal Plain 

In 2005, the EPA investigated and provided strategic advice on the potential for managed aquifer recharge (groundwater replenishment) using treated 

wastewater on the Swan Coastal Plain.  The EPA supported ‘in-principle’ the concept of wastewater use and supports the investigation of groundwater 

replenishment using treated wastewater as a means of water management on the Swan Coastal Plain.   

In providing their support, the EPA noted there: 

 has been a reduction in rainfall in the south west of the State since the mid-1970s; 

 is considerable reliance on groundwater resources; and 

 are a number of potential environmental, health and social issues which would need to be addressed prior to implementation.  However the use of 

groundwater replenishment has the potential to provide water resource and environmental management benefits, including: “maintenance of wetlands and 

caves, reduced salt water intrusion, increased water availability for irrigation use and augmentation of drinking water supplies”. (EPA 2005 p1) 

The EPA recommended that trials be conducted outside of Public Drinking Water Source Areas before any large scale proposal for use of groundwater 

replenishment (to augment drinking water supplies) was developed.  

Regulatory Decision: Pathway 

The report commenced the development of a regulatory decision map.  Critically, it revealed that there was no clear and established regulatory decision map 

for groundwater replenishment projects. 

As part of the EPA strategic review, the Water Corporation conceptually proposed that treated wastewater from the Beenyup Wastewater Treatment Plant, 

following advanced tertiary treatment (with micro-filtration and reverse osmosis), could be used for groundwater replenishment on Gnangara Mound. The 

wastewater could be recharged either by piping inland either for infiltration to the superficial aquifer, or by injection into the Leederville confined aquifer.   

The key findings from the EPA were: 

 recharge and abstraction points would be separated by several kilometres, and would therefore meet the Department of Health Recycled Water –

Groundwater Recharge Guidelines requirement of, respectively, at least six or nine months retention time in the aquifer, following infiltration or 

injection.  

 any groundwater replenishment schemes in a Public Drinking Water Source Area would require the Department of Environment approval. The provisions 

of the Gnangara Mound Crown Land Environmental Protection Policy also apply.  

 any groundwater replenishment schemes are “likely, if implemented, to have a significant effect on the environment must be referred to the EPA under 

section 38 of the Environmental Protection Act 1986”. The EPA anticipated that any large scale scheme using treated wastewater, or any trials in areas of 

high environmental value, are likely to require risk assessment and environmental impact assessment.  
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 all groundwater replenishment schemes which involve a component of indirect drinking water reuse would be required to comply with the full spectrum 

of Health Department Guidelines (Appendix 2) or subsequent revisions thereof. The Health Department also considers that trials should be undertaken 

outside of Public Drinking Water Source Areas. 

 the social acceptability of indirect drinking water reuse of treated wastewater should be carried out to demonstrate its viability, prior to any large scale 

scheme. The trials should preferably be undertaken outside of operational Public Drinking Water Source Areas. (EPA 2005) 

However, the key problem faced by Water Corporation after this review was that “you couldn’t define the approval pathway based on the 2005 MAR report”. 

4.5 2008: State Water Recycling Strategy: An Overview 

Since 2005, Perth has experienced a fourth successive step reduction in dam inflows (averaging 65.8 GL per annum over the period 2006-12).  This coupled 

with continued population and economic growth in WA means that demand for water is increasing, despite demand management actions (Department of 

Premier and Cabinet, et al 2008 p3).  Perth’s population growth continues to exceed earlier projections.  In 1995 it was forecast that Perth’s population would 

reach 1.6 million in 2011, this was reached in 20084. 

The State Water Recycling Strategy (2008) acknowledged there was a critical need to improve policy and regulation to facilitate water purification. The 

government also identified that a number of regulatory decision-makers would need to be involved, but there was no clear decision pathway.  Potential 

decision-makers included health, environment, land planning, water resource management, pricing, water service provision, infrastructure, building and 

plumbing codes, and local government. 

To address this issue the State Water Recycling Strategy committed the state to a groundwater replenishment trial that would not be used to supplement 

drinking water supplies, because the purpose of the trial is to inform future decisions about using purified water use in the drinking water supply.  In 

recognition of the potential for water to be purified for drinking purposes, water from the Beenyup Wastewater Treatment Plant was reserved, to ensure that 

there is a source available should groundwater replenishment become an acceptable drinking water-supply option in the future.  (Department of Premier and 

Cabinet, et al 2008 p8) 

The strategy identified the Department of Water as the agency responsible for coordinating and expediting policy development across government, and for 

streamlining administrative processes for proponents. To support the Department of Water and other government agencies in the implementation of the 

strategy, government provided funding of $3 million over five years. This funding was provided for the development of (amongst others) a regulatory 

framework for water purification (Department of Premier and Cabinet, et al 2008 p10). 

                                                                    

4 www.abs.gov.au/ausstats/abs@.nsf/Products/3235.0~2008~Main+Features~Western+Australia  

http://www.abs.gov.au/ausstats/abs@.nsf/Products/3235.0~2008~Main+Features~Western+Australia
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4.6 2011 and 2012: Water Forever: Whatever the Weather 

Perth’s surface water supply continues to experience very low inflows.  However, Perth’s water supply planning is now based on ‘climate independence’ and 

incremental development of new sources is linked to available supply.  For instance, if supply falls below: 

 3 years then water conservations measures are activated; and  

 2 years then new water supply projects are activated (eg manufactured water). 

Water Forever: Whatever the Weather was first released in 2011 and a revised version was released in 2012.  The first version focused on Drought-proofing 

Perth and the second proposed ‘A 10-year plan for Western Australia’.  These plans were driven by further step reductions in stream-flows into Perth dams 

and an ever growing Perth population.  By 2012, stream-flows had fallen by 78% from an average of 338 GL per year (1935-1974) to 75.3 GL per year (2006-

2012). 

The overarching purpose behind Water Forever was “to sustainably drought-proof against the full range of climate scenarios” (Water Corporation 2011 p3), 

by: 

 transferring groundwater abstraction to deeper aquifers; 

 replenish deep aquifers with purified water through a new groundwater replenishment scheme; 

 expand seawater desalination capacity to offset the declining inflow to dams; 

 continuing to make gains in water efficiency, while preserving outdoor lifestyle and enabling continued growth; and 

 using wastewater purification as a resource for industry, public open spaces and agriculture. (Water Corporation 2011 p3).   

Water Forever positions groundwater replenishment as a key future source augmentation solution.  The plan, however, makes clear that: 

 the trial will not contribute to drinking water supplies: “as a first step in the transition … we are conducting a Groundwater Replenishment Trial where 

treated wastewater from the Beenyup Wastewater Treatment Plant is further treated to International and Australian standards for drinking water before 

being recharged into the Leederville Aquifer at a depth of 120 to 220 metres”; and 

 purified water is only planned to be a small percentage of Perth’s water supply: “If the scheme becomes fully operational, groundwater replenishment 

would contribute about 10 percent of our total water supply” (Water Corporation 2011 p5).   

Water Corporation also developed a second seawater desalination capacity, Southern Seawater Desalination Plant, which has capacity of 100 GL.  The 

desalination plant commenced operation in April 2012.  The combined outcome from the two seawater desalination plant means that almost half of Perth’s 

water needs are not supplied by desalinated seawater. 
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4.7 2013: Western Australian Government approves groundwater replenishment 

In August 2o13, the Western Australia Government announced that “advanced recycling to help secure water supply”5.  The Water Minister announced: 

 “Recycling scheme to help secure Perth’s water supply 

 Initiative will supply 7 billion litres of water every year 

 Landmark three-year trial proves resounding success 

 All 62,300 water quality samples met strict health and environmental guidelines”. 

Pending approvals, the Water Corporation anticipates construction to begin in 2014 and recharge to commence in mid-2016. 

  

                                                                    

5  Media Release, Water Minister Terry Redman, http://www.mediastatements.wa.gov.au/pages/StatementDetails.aspx?listName=StatementsBarnett&StatId=7615, accessed 12 

November 2013 

http://www.mediastatements.wa.gov.au/pages/StatementDetails.aspx?listName=StatementsBarnett&StatId=7615
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5 Governance: Decisions and Engagement 

Key Points 

 Institutional and governance arrangements relating to water supply planning in Perth have been stable, particularly when compared with the eastern 

states.  

 Engagement with decision-makers, regulators, key thought leaders and politicians is critical. 

 Groundwater replenishment was identified as a source augmentation option for over 11 years before the trial commenced in 2010.   

5.1 Extended decision timelines are important 

The decision timelines necessarily extend beyond the specific timeline for the Groundwater Replenishment Trial as the development and implementation of 

the trial was on planning agenda for over a decade before the trial was implemented (see Section 4). 

As discussed in Section 4 and summarised in Figure 7, from a governance and institutional perspective, there have been several major initiatives between 

1995 and 2013 that lead up to the implementation of the Groundwater Replenishment Trial.   

In particular, the timeline highlights that groundwater replenishment was included as a source augmentation option for over 11 years before the trial was 

commenced.  The importance of this long planning horizon cannot be under-estimated as it: 

 meant that groundwater replenishment could be carefully considered by Water Corporation, regulators (health and environment); 

 facilitated bi-partisan political support for investigating groundwater replenishment; 

 allowed time for the regulatory decision-pathways to be considered and gaps to be identified; and 

 enabled the development of a trial project with oversight by the utility, regulators and decision-makers. 
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Figure 7: Decision Timeline 

 

Source: Marsden Jacob analysis 
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5.2 Institutional arrangements are transparent and stable 

Another key finding from this research is the importance of stable and well informed and resource institutions.  The key institutions, where water purification 

and planning are concerned are: 

Environment Protection Authority.  The functions of the EPA include: conducting environmental impact assessments ; preparing statutory policies for 

environmental protection; preparing and publishing guidelines for managing environmental impacts, and  providing strategic advice to the Minister for 

Environment 

Department of Health.  Administers the Health Act 1911, which includes provisions to protect public health in relation to the consumption of drinking water. 

Approval by the Department of Health is required for any water purification in Western Australia under sections 97, 107 2 (b) and 129 of the Health Act 

1911. There is also a Memorandum of Understanding between the Department of Health and Water Corporation.  The Memorandum of Understanding 

between the Department of Health and Water Corporation for Drinking Water was identified by a number of interviewees as critical to the successful 

development of the trial, as the Health Act 1911 has very strong, but binary (on-off) powers where drinking water is concerned. 

Department of Water.  The functions of the Department of Water include: leading policy development for the state's water and to provide water services; 

assessing and advising on how much water is available for use and the options to meet demand; encouraging water conservation and promote clever use of 

alternative water sources; managing and making rules for the use of water; integrating water planning and land use planning; protecting and improving water 

resources; working with industry, government and the community to find solutions for better water use. 

Department of Environment and Conservation.  The department has lead responsibility for protecting and conserving the State’s environment. This 

includes managing the State’s national parks, marine parks, conservation parks, State forests and timber reserves, nature reserves, marine nature reserves and 

marine management areas 

Water Corporation.  The Water Corporation delivers water services to more than 1.114 million properties; supplies more than 369 gigalitres (billion litres) 

of water per year; collects 150 gigalitres of wastewater per year; and operates more than 33,000 km of water mains, and 15,000 km of sewer mains.  The 

Water Corporation does not have regulatory or policy roles. 

Advisory Committee for the Purity of Water.  The committee members are Department of Health, Water Corporation, Department of Environment and 

Conservation, and Department of Water.  Amongst other functions, the Committee provides advice to the Ministers for Health and Water on protecting, 

monitoring and managing drinking water quality and fosters inter-agency cooperation on related matters. 
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Figure 8: Timing of Institutional Changes

 

Source: Marsden Jacob analysis 

These institutions have been relatively stable, particularly when compared with the eastern states (Figure 8 and Table 3).  This means stakeholders know who 

to ask when they have questions or concerns.  For instance, the Department of Health legislation and organisation has been in place for over 50 years and the 

Water Corporation has been operating since 1996; and there is clear structural and institutional separation between services and regulatory functions.   

“At the time (1996 institutional reform) we at the Water Authority did not see the need for it, but as it turned out it got us ready for the 2001 

drought as we had a regulator separate from the water utility so that decisions on water source allocations could be made independently of 

the utility. This was good for public confidence in those decisions.” Under the former structure there had been a conflict of interest with the 

Water Authority cited as both the major user and regulator of water allocation.” (Water Corporation 2007 p8) 

Discussions with interviewees revealed that large and stable entitles and institutional arrangements deliver a number of important advantages where water 

planning and management is concerned.  For instance, large entities can build decision-maker and public trust “one man’s gold plating is another man’s trust 

building activity”.  Key benefits from the current institutional and planning arrangements include: 

 Incremental Source Development: Source development is an incremental process, involving multiple small augmentations.  This contrasts with other 

jurisdictions where major source augmentation projects have been implemented, eg desalination in Melbourne, Sydney, Adelaide and Brisbane and 

purified water in Brisbane. 

 Accountability: The Water Corporation’s state-wide reach facilitates and simplifies engagement with decision-making and other stakeholders.  Interview 

participants all noted that the “one butt to kick model” makes it much easier to communicate with all key stakeholder groups and facilitates consistent 

messaging. 

 Transparency: There is a high degree of trust in the Water Corporation, because the entity is big, has considerable expertise and actively works to ensure 

that issues are transparently reported. 
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 Depoliticised Source Development: Stable institutional and interagency arrangements mean that key decision-makers, eg Premier, Treasury and Minister 

were always involved. 

However, even with stable institutional arrangements when new or novel projects (such as groundwater replenishment) are being considered it is essential that 

decision process are carefully mapped.  As discussed in section 4.4, the EPA review into Managed Aquifer Recharge (now called groundwater replenishment) 

identified that it was a potentially feasible supply solution; however, the decision pathway was unclear.  As a result a key objective of the groundwater 

replenishment trial was to define this decision pathway. 

Table 3 provides more detail on Perth’s prior and current institutional arrangements. 

Table 3:  Perth Water Planning and Infrastructure Decision-Making 

Project Governance 

Entity 

Membership Activities When was 

the entity 

involved? 

Metropolitan Water 

Authority 

 Supply of water, wastewater and drainage services to Perth Pre 1985 

WA Public Works 

Department (Rural 

Water Authority) 

 Supply of water, wastewater and drainage services outside of Perth Pre 1985 

Water Authority of 

Western Australia 

Merger of the Metropolitan Water 

Authority with the water and 

wastewater operations of the former 

WA Public Works Department 

Supply of water, wastewater and drainage services throughout Western 

Australia 

1986 - 1996 

Water Corporation Corporatised entity, owned by the 

West Australian Government and 

accountable to the Minister for 

Water.  

The Water Corporation: 

 Delivers water services to more than 1.114 million properties 

 Supplies more than 369 gigalitres (billion litres) of water per year 

 Collects 150 gigalitres of wastewater per year 

 Operates more than 33,000 km of water mains, and 15,000 km of sewer 

mains 

Note: The Water Corporation has not regulatory or policy roles, whereas 

the Water Authority did have regulatory and policy roles. 

1996 – 

current 
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Water and Rivers 

Commission 

Government agency formed under 

the Water and Rivers Commission 

Act 1995.  Functions were 

previously in the Water Authority. 

Development and conservation of Western Australia's water resources. 1996 – 2006? 

Office of Water 

Services 

Governance agency formed under 

the Water Services Coordination Act 

1995 

Office of Water Services regulated the water services industry.  Under the 

Water Services Coordination Act responsibilities included: to administer 

the licensing scheme; and to coordinate and advise on water services 

policy; 

1996 - 2006 

Department of 

Environment and 

Conservation 

Formed when the Department of 

Environment and Department of 

Conservation and Land Management 

were brought together. 

The department has the lead responsibility for protecting and conserving 

the State’s environment on behalf of the people of Western Australia. This 

includes managing the State’s national parks, marine parks, conservation 

parks, State forests and timber reserves, nature reserves, marine nature 

reserves and marine management areas. 

2006 - current 

Environment 

Protection Authority 

The Authority comprises five 

members appointed by the Governor 

on the recommendation of the 

Minister for Environment. 

The EPA is independent, in that it is not subject to direction by the 

Minister, and its advice to Government is public. EPA members are not 

public servants. 

Its operations are governed by the Environmental Protection Act 1986.  The 

functions of the EPA include:  

 conducting environmental impact assessments  

 preparing statutory policies for environmental protection  

 preparing and publishing guidelines for managing environmental 

impacts, and  

 providing strategic advice to the Minister for Environment. 

1971 - current 

Department of Water Department of the Government of 

Western Australia 

Lead policy development for the best use of the state's water and to provide 

water services 

Assess and advise on how much water is available for use and the options 

to meet demand 

Encourage water conservation and promote clever use of alternative water 

sources 

2006 - current 
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Manage and make rules for the use of water 

Integrate water planning and land use planning 

Protect and improve water resources 

Work with industry, government and the community to find solutions for 

better water use 

Provide easy to find information 

Department of Health Minister for Health (external link) 

Minister for Mental Health (external 

link) 

The Health Act 1911 includes provisions to protect public health in relation 

to the consumption of drinking water. Approval by the Department of 

Health is required for any water purification in Western Australia under 

sections 97, 107 2 (b) and 129 of the Health Act 1911. 

There is also an MOU between the Department of Health and Water 

Corporation (negotiated in 2007).  The Memorandum of Understanding 

between the Department of Health and Water Corporation for Drinking 

Water was identified by numerous interviewees as a critical to the 

successful development of the trial, as the Health Act 1911 has very strong, 

but binary (on-off) powers where drinking water is concerned. 

1911 - 

Current 

Advisory Committee 

for the Purity of Water 

Department of Health (Chair) 

Water Corporation 

Department of Environment and 

Conservation 

Department of Water 

Amongst other functions, the Committee provides advice to the Ministers 

for Health and Water on protecting, monitoring and managing drinking 

water quality and fosters inter-agency cooperation on related matters. 

With the implementation of the 2004 Australian Drinking Water 

Guidelines, the Advisory Committee created two specialist subcommittees 

– one focusing on source protection and catchment management, the other 

focusing on drinking water sampling, results and monitoring. (Department 

of Health 2011) 

1925 - current 

Groundwater 

Replenishment Trial – 

Senior Officers Group 

Department of Water (Chair) 

Water Corporation 

Department of Health 

Department of Environment and 

Conservation 

High Level engagement with Approval and Regulatory authorities. 2007 - current 
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Groundwater 

Replenishment Trial - 

Interagency Working 

Group 

Department of Water (Chair) 

Water Corporation 

Department of Health 

Department of Environment and 

Conservation 

Key point of engagement with Approval and Regulatory authorities. 2007 - current 

Source: Marsden Jacob analysis 

5.3 Engagement is Critical 

A recurring theme across the interviews, that informed this case study, was the critical role of engagement with politicians, decision-makers, regulators and 

key thought leaders.  Interviewees noted that engagement needs to be a two-way dialogue, long-term and deliberately involve decision-makers, regulators, 

key thought-leaders and politicians.  Interviewees identified that effective engagement can help depoliticise the water source decision process and build 

customer trust. 

Engagement with decision-makers, regulators and politicians 

A central objective of engagement needs to be the depoliticising of water source decision-making, particularly where purified water is concerned.  In Western 

Australia, water source planning has been depoliticised both through long-term and state-wide engagement.   

Engagement with decision-makers, regulators and politicians on the concept of groundwater replenishment started as early as 1995, when groundwater 

replenishment was included in Perth’s Water Future.   

Furthermore, the fact that the Water Corporation is responsible for water and wastewater services across the length and breadth of Western Australia means 

the senior executive actively and openly engages with all members of parliament.  This engagement serves a number of purposes, but most critically it helps 

ensure that when issues are brought to the attention of politicians they are brought directly to the Water Corporation senior executive.   

Engagement with customers 

Engagement with customers is also seen to be critical, but interviewees noted that this engagement needs to focus on “high quality customer service” to build 

trust and confidence in the utility.   

Water Corporation interviewees identified that the corporation actively provides high quality service to its customers.  For instance, if a fault causes damage 

to a customers’ property they quickly step in and organize accommodation, fix the fault and any damage to the property.  High quality customer service 

ensure that customers see the experience as a positive one and the Water Corporation ends up being praised, even though their infrastructure caused the 
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damage.  This builds trust and confidence in the Water Corporation.  For instance, a 2012 survey found that 90% of business customers see the Water 

Corporation as a “trustworthy organisation” (Water Corporation 2012 page 44). 

Interviewees noted that without the Water Corporations size and track record: “The Groundwater Replenishment Trial would not have proceeded”.  It must 

be noted that this monopolistic model does attract some criticism as Water Corporation is viewed by a number of interviewees as being “too powerful” and 

“too well resourced”.   

Groundwater Replenishment Trial: Engagement 

Interviewees identified that quality engagement with decision-makers was a critical pre-requisite to the Groundwater Replenishment Trial being implemented.  

Reflecting the importance of engagement a Communication Strategy and a Stakeholder Management Plan were developed (by the Water Corporation) 

specifically for the Groundwater Replenishment Trial.   

The central objective of these documents is sustained and open engagement with decision-makers, regulators, key thought leaders and politicians to help 

mitigate the potential for “adverse media reporting about the project”.  As a result, these plans put a heavy emphasis on engagement and to a lesser extent on 

education.   

When we questioned interviewees about this emphasis a two-stage communication and engagement strategy was revealed with the first priority being to 

engage with decision-makers and opinion leaders and then secondarily to inform the broader community.  The rationale for this approach is: 

 Political, policy and regulatory engagement: it is critical that collaboration with political, policy and regulatory decision-makers occurs so that all 

parties can acquire the knowledge to enable assessment and approval of a full-scale scheme; whereas 

 Community: the trial seeks to build community understanding and confidence in the specific approach.   

Interviewees also noted that the terminology used both in planning and communication around the Groundwater Replenishment Trial is ‘Perth specific’.  The 

decision to call the trial a “Groundwater Replenishment Trial” was taken following extensive consultation and focus group research.  A range of other terms 

were also considered (such as recycled water, purified water and drinking water), however, groundwater replenishment was ultimately selected as it was 

transparent and it built on local stakeholders desire to maintain the health of Perth’s aquifers 
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6 Pricing 

Key Points 

 No significant pricing impediments to purified water were found during the literature review phase.  

 The sustained reduction in Perth’s dam in-flows has meant that to enable water supply security Perth’s water planners have been forced to shift to 

‘climate independent sources’, despite the fact that they are considerably more expensive. 

The literature phase of our research did not identify any significant pricing impediments to purified water.   

While pricing of manufactured water in Perth is yet to encounter pricing related challenges, Water Corporation is already implementing a number of measures 

to help address pricing pressures before they arise.  Amongst the key initiatives, Water Corporation has developed a long-run marginal cost model that it uses 

to inform source augmentation decisions.  This model helps to ensure that the most cost-effective solutions are implemented first and small incremental 

projects are developed. 

6.1 Perth: From “climate dependent” to “climate independent” sources 

The sustained reduction in Perth’s dam in-flows has meant that Perth’s water planners have been forced to shift to ‘climate independent sources’ 

(manufactured water) and away from ‘climate dependent source’s (dams, weirs and to a lesser extend groundwater).  As a consequence, while manufactured 

water is much more expensive than surface water it is being included as ‘base load’ supply and surface water is being used to supply demand peaks.   

In an effort to reduce the cost impact of new manufactured water facilities innovative design solutions are being implemented.  For instance, the second 

desalination plan was designed so that its throughput can be decreased when surface water supply increases.  However, as the crucial financial issue is that 

most costs are fixed, apart from the variable energy component and some chemical costs (similar to a desalination plant), reducing throughput is unlikely to 

have a material impact on the cost of supply drinking water. 

Where groundwater is concerned, interviewees advised that groundwater replenishment costs marginally less than desalination, but importantly the energy 

costs are considerably lower.  However, “the main reason groundwater replenishment is lower cost than desalination is that there is excess capacity in the 

groundwater extraction and treatment infrastructure”.  Water Corporation’s groundwater extraction and treatment infrastructure can extract has capacity to 

extract over 160 GL per year, but Water Corporation is only licensed to extract 120 GL of groundwater (“under exceptional circumstances Water 

Corporation can ask for more”). 
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6.2 Perth: Water Charges 

Perth’s water consumers currently pay for their water through a combination of fixed and variable changes.  For domestic water users the variable water 

charge has an inclining block tariff structure: 40.3 cents per kL for up to 150kL; 65.2 cents per kL for up to 350kL, increasing to $7.30 per kL for over 1,950 

kL.  Despite these rising tariffs it appears that Perth residents are more concerned about having green gardens than they are about the cost of water.  On 

average Perth residents use nearly 300 kL per person per annum.  This is approximately double the water use of most of the major cities in eastern Australia.   

This high water use is driven by Perth’s hot climate, low rainfall and sandy soils, so gardens and lawns have high water demand.   

Interviewees noted that it is possible that Water Corporation customers have a weak price elasticity response because historically they have only been billed 

annually, so there is little direct linkage between water consumption and the cost of water.  Water Corporation has recently changed the billing frequency 

from annual to two monthly6, this will reduce the size of the bills, but will increase their frequency dramatically.   

It will be interesting to observe whether this increased frequency increases price awareness and consequently increases household elasticity of demand.  

Alternatively, the smaller bill may reduce the price signal. 

6.3 Future Pricing related Pressure  

The absence of elevated pricing related pressures, to date, does not mean that pricing pressures won’t emerge in Perth.  An interviewee noted that: “It is a 

government problem if revenue falls, not a Water Corporation problem”, however, there is mounting debate around “who bears the risk, namely 

governments, consumers or the Water Corporation?” 

Also, ownership of wastewater remains unclear.  At present there is no competing use for wastewater, but if this changes then pricing and access to 

wastewater could undermine the potential for water purification projects.   

6.4 Conclusion 

In conclusion, no key pricing impediments have been identified in this case study.  If the seemingly unlikely water supply situation eventuates where Perth’s 

surface water supplies become more reliable then pricing pressures may emerge, but at this time this scenarios is far from a reality. 

                                                                    

6 http://www.watercorporation.com.au/c/changes_to_bill_frequency.cfm  

http://www.watercorporation.com.au/c/changes_to_bill_frequency.cfm
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7 Lessons from the Case Study 

The Western Australian Government has recently undertaken a Groundwater Replenishment Trial in southern Perth.  This is a major trial using purified water 

to replenish groundwater which could ultimately augment Perth’s water supply.   

The key findings from this case study, that have important implications for source development planning elsewhere, are: 

 Understand and exploit your natural advantages.  Perth’s natural advantages include a clear climatic signal which necessitated a move to ‘climate 

independent’ sources and a significant groundwater resource which buffers supplies and meant that multiple small augmentation increments could be 

developed. 

 Understand your institutional advantages.  Perth’s water supply is managed by a stable and large water supply institution (Water Corporation) that can 

provide quality services and build stakeholder trust.   

 Know your decision makers.  If decision processes are unclear put in place actions to clarify decision-making arrangements. 

 Active engagement (two way dialogue) with decision-makers should be undertaken with a long-term vision, so that water source planning is depoliticised. 

 Don’t depend on a single supply augmentation solution.  If the preferred solution isn’t approved you need to have backup plans and you need to be 

actively communicating the cost, price and water security implications of the ‘Plan B’ scenario to decision-makers. 

 Purified water should not, at least initially, be intended to supply a large proportion of the drinking water supply.  In Perth groundwater replenishment is 

currently only intended to “contribute about 10 percent of our total water supply”. 

 Terminology is very location specific.  The decision to call the trial a ‘Groundwater Replenishment Trial’ was taken following extensive consultation.  It 

is understood that a range of other terms were also considered (such as recycled water, purified water and drinking water), however, groundwater 

replenishment was ultimately selected for its transparency and it built on local stakeholders desire to maintain the health of Perth’s aquifers. 

 Pricing need to be considered at the outset so that it is integrated into source development plans. 

These lessons challenge ‘accepted’ positions, including: 

1. Large utilities are undesirable as they are inefficient and have too much power.  A key question that emerges from this research is “can you have a lean 

and small water supply entity which has the internal capacity to build and maintain trust with decision-makers and consumers?” 

2. Deliberate planning and engagement.  This case study shows that deliberate engagement with key decision-makers is critical throughout the planning 

phase, whereas community education of communities become important when a project reaches an advanced stage.  

3. Water management needs to carefully consider capital efficiency versus operational efficiency.  If by employing 5% more people than you absolutely 

need you avoid a major capital spend then you’re potentially ahead.  For instance, increase employment could result in improved asset maintenance, 

strategic management and better informed decisions and ready agreement to decisions (as a result of heightened decision-maker trust). 
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9 Attachment A: Legislative Instruments 

Drinking water source development and supply are governed by a number of legislative instruments.  As with the institutional arrangements, these have been 

stable.  However, a key purpose of the Groundwater Replenishment Trial was to map the decision process through the various legislative instruments. 

Table 4:  Legislative Instruments 

Legislation  Discussion 

National Environmental Protection Council Act 1994, and 
the Environment Protection and Biodiversity 
Conservation Act 1999. 

The Commonwealth is involved in water management in Australia through the National Environmental Protection Council Act 1994, and the 
Environment Protection and Biodiversity Conservation Act 1999. Lead responsibility for purified water rests with the States and Territories. 

Rights in Water and Irrigation Act 1914 
 
Metropolitan Water Supply, Sewerage and Drainage Act 
1909 and Country Areas Water Supply Act 1947 

In Western Australia, water resources are managed by the Department of Environment and Conservation. Under the Rights in Water and Irrigation Act 
1914, the right to use, flow and control groundwater is vested in the Crown. This Act requires the licensing of all wells abstracting from aquifers in 
proclaimed Groundwater Areas, and all artesian wells. Public Drinking Water Source Areas (PDWSAs) are proclaimed and protected from 
contamination risks through the Metropolitan Water Supply, Sewerage and Drainage Act 1909 and Country Areas Water Supply Act 1947, administered 
by the Department of Environment and Conservation 

Environment Protection Act 1986 Groundwater replenishment proposals are considered under: 
 Part III of the Environmental Protection Act 1986, the Environmental Protection (Gnangara Mound Crown Land) Policy 1992 applies on the 

Gnangara Mound. The policy aims to protect the level and quality of groundwater, native vegetation and wetlands in this area by controlling 
activities that cause the quality of groundwater to be decreased. The discharge of contaminants in the policy area is only permitted if done so 
under authorisation of the Environmental Protection Act 1986.  

 Part IV of the Environmental Protection Act 1986 which provides for the assessment of proposals considered likely to have a significant 
environmental impact.  

Health Act 1911 The Health Act 1911 includes provisions to protect public health in relation to the consumption of drinking water. Approval by the Department of 
Health is required for any water purification in Western Australia under sections 97, 107 2 (b) and 129 of the Health Act 1911. Under this Act, it is an 
offence for any person to pollute any water supply or water catchment containing water intended for human consumption. 

Water Services Licensing Act 1995 The Economic Regulation Authority is responsible for the licensing of water service providers to ensure the delivery of safe water or exempted by the 
Governor.  Economic Regulation Authority administers the licensing requirement.  Department of Water administers the exemption process. 

Water Corporation Act 1995 Establish the Water Corporation with the function of providing water services. 

Australian Drinking Water Guidelines The Australian Drinking Water Guidelines provides a framework for the management of drinking water supplies appropriate for local conditions. The 
Guidelines are intended for any drinking water supplies intended for human consumption to safeguard human health and the aesthetic qualities of 
water. 
Drinking water (potable water) is water that is intended primarily for human consumption but it also has other domestic uses such as bathing and 
showering. It may be consumed directly as it comes from the tap or indirectly in beverages or food that have been prepared with water. 
All drinking water service providers in WA must comply with the Australian Drinking Water Guidelines. 

Source: Environment Protection Authority (2005), Austlii and Department of Health website 

 


