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SINGAPORE SAN DIEGO

All options on the table foreword

In Australia, we keep a close eye on global water industry 
evolutions. Technical innovations, policy shifts or regulatory 
changes for water supply security in the UK, US or Singapore 
(to name a few), can often become the next wave of change 
here. At the Water Services Association of Australia (WSAA), 
we emphasise that no single water supply solution is right 
for all situations.

Rather, diversification itself is critical. Good water 
industry planning means having all options on the 
table for consideration, including purified recycled 
water alongside desalination, water efficiency, dams 
and recycling for non-drinking purposes.

This is not a new concept – many voices in the water 
supply conversation have expressed similar views, 
either in commentary or in formal policy. In 2008, the 
Council of Australian Governments (COAG) adopted 
the National Water Initiative Urban Water Planning 
Principles. In particular ‘Principle 5; consider the 
full portfolio of water supply and demand options’ 
notes that options could include ‘…manufactured 
water sources (such as recycling and /or desalination), 
where appropriate.’

These principles, endorsed by all Australian 
governments, remain in place today. They were 
reinforced by the Productivity Commission in its 
2017 National Water Reform report and more 
recently Infrastructure. Recently, Infrastructure 
Australia stated that ‘Ensuring all options are on the 
table, and can be deployed when required, is likely 
to be essential for governments and operators to 
effectively and efficiently ensure secure supply over 
the long term.’

It is in this context that we have prepared 
this insights report for our utility members. 
Purifying recycled water for drinking is becoming 
commonplace across the globe. Some 35 cities now 
rely on it (many for decades), and many more are 
looking at it.
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PERTH

These schemes span every continent, especially 
the US. It may form part of the solution to water 
supply needs in a range of contexts and every city or 
town that does it has its own unique circumstances. 
For most, a key driver is the need to expand local 
supply to meet customer demand in a context 
of urban growth, increased water scarcity and 
climate uncertainty.

The Australian community have already come on 
many journeys with the water industry as it crosses 
new frontiers. Dams, desalination, water efficiency 
and recycling for non-drinking uses are now 
common, and pathways for exploring community 
acceptance of them are relatively well documented. 
One of WSAA’s focus areas is to foster the exchange 
of information among our members on education, 
research, and matters of common interest. Purified 
recycled water is such a topic, especially as it has had 
a chequered history in Australia. Even the best name 
for it is still unclear; different words may resonate 
better with different audiences. The language will 
evolve as we better understand how communities 
prefer to describe their water sources.

With this report, we are not advocating specifically 
for purified recycled water as the way forward for 
any city. That will depend on many factors. In most 
Australian cities apart from Perth, no decisions have 
been made to pursue purified recycled water as a 
drinking water source. 

But amid the increasing focus on the circular 
economy, it may emerge as a potential drinking 
water supply option. Our goal is to lead advocacy 
efforts so that it receives fair consideration, without 
being unduly dismissed due to lack of information, 
preconceptions or stigma reactions. 

Diversification is critical; 
good water industry planning 
means having all options on 
the table for consideration.

This report aims to assist our members in considering 
engagement strategies around it, if appropriate. 
There is much to be learned from the journeys of 
others. This is not directly drought related – in fact 
it tends to be part of long-term supply planning 
instead. However, the current dry record conditions 
in some parts of Australia mean the community 
is focused on water, which can be a good time for 
conversations about long-term supply options. 
And if we can do so in a collaborative manner, in a 
common language that our customers understand, 
we are off to a good start.

We hope this report is of value to utilities and of 
interest to a broad range of stakeholders.

Adam Lovell 
EXECUTIVE DIRECTOR
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ORANGE COUNTY

Executive summary

All water on Earth is used and reused, in an endless cycle that has 
repeated ever since people settled around rivers. Water recycling 
happens daily, when a community’s used water is treated then 
discharged into rivers, oceans and water bodies everywhere; 
along with industrial pollution, stormwater and agricultural runoff.

Anyone living in a community that is downstream of 
another community, is reusing water from the upstream 
town. Well known examples include the River Thames in 
England, the Mississippi and Colorado rivers in the USA 
and the Murray-Darling in Australia. The well used phrase 
about water going through ‘seven sets of kidneys’, is simply 
a reflection of the water cycle.

Throughout this cycle, the water molecule remains pure; 
water treatment technology removes impurities that have 
attached to it, allowing communities to reclaim water 
rather than discard it. Regardless of their configuration, 
all modern schemes are designed to meet stringent 
treatment, monitoring and performance standards, with 
advanced safety and monitoring measures built in to 
protect against error.

The water industry has long struggled to know how much 
to talk about recycling in the water cycle. In modern life, 
less is known about the realities of wastewater treatment, 
as used water disappears down a drain, or is flushed away 
and forgotten. With limited visibility of most stages of the 
urban water cycle, community understanding has reduced 
and people tend to think of water usage as a linear process 
– water is received, used once and then disposed of 
once dirty.

Governments establish regulatory frameworks to ensure 
communities have reliable water and sanitation services, to 
appropriate standards. And the water industry complies, 
treating the full range of pollutants that exist in raw water. 
Because the treatment systems address them all, there is 
no technical or regulatory driver to single out wastewater 
above any other pollutant; nor to communicate about 
it in isolation. The consequence of not making a fuss 
about something quite unremarkable, is that many in the 
community are unaware that this recycling occurs.

In this context, purified recycled water schemes are often 
perceived as a recent innovation. In fact, unacknowledged 
recycling has always happened. Formal, planned schemes 
to purify recycled water for drinking began in the 1960s 
and are now becoming mainstream across the USA, 
Singapore, parts of Africa, Australia and Europe. Many 
produce cleaner water than standard drinking water 
schemes. Drivers for adopting it typically include resilience 
to climate change, rainfall independence, drought, 
strategic objectives like reducing reliance on imported 
water, cost, and managing wastewater nutrient disposal. 
Some 35 cities around the world have determined that it 
is an efficient, safe and sustainable component of their 
water supply.
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WSAA emphasises that no decisions have been made 
about purified recycled water in most Australian states, 
apart from Perth. This report is not being driven by 
governments or utilities. It does not reflect the view of 
any individual utility; it reflects a topic of broad industry 
interest. With continued long-term climate change 
affecting water supply, and less reliable rainfall, it is simply 
appropriate to consider purified recycled water among 
other drinking water supply options as part of a robust 
planning process. This report is part of such general 
consideration and planning.

In 2017, the Productivity Commission was asked to 
undertake an inquiry into the reform of Australia’s water 
resources sector. Recommendation 6.1 of the report called 
for State and Territory government to consider all options 
fully and transparently, including both centralised and 
decentralised approaches (including indirect and direct 
potable reuse and reuse of stormwater).. In April 2019 
the Australian Government responded, stating that ‘The 
Australian Government supports this recommendation, 
noting implementation is a matter for relevant states 
and territories.

In August 2019, in its Australian Infrastructure Audit 2019 
report, Infrastructure Australia stated that ‘Ensuring 
all options are on the table, and can be deployed when 
required, is likely to be essential for governments and 
operators to effectively and efficiently ensure secure 
supply over the long term.’ They also noted that recycled 
water for potable reuse is typically less costly to produce 
than desalinated water, and that direct potable reuse 
could provide an additional non rainfall-dependent water 
resource that is cheaper to produce than desalination 
and a more flexible part of water networks than 
decentralised schemes.

Community engagement and support is important for any 
water supply proposal, and a fundamental part of good 
water industry operations. Achieving WSAA customer 
research of almost 9,000 people conducted in late 
2017 showed acceptance of different water sources for 
drinking varies across demographics and regions. Higher 
acceptance levels of recycled water for drinking were 
found in Perth and Brisbane suggesting communication 
and awareness increases acceptance.  Lower levels of 
support were found in regions where there has not been 
any significant public discussion about purified recycled 
water for drinking. Research by the Cooperative Research 
Centre for Water Sensitive Cities into Australians’ water 
literacy revealed only 24 per cent of people surveyed had a 
clear understanding of the water cycle. Only a minority had 
knowledge about wastewater and stormwater treatment.

Community support can be a particular challenge for 
purified recycled water, more because of the ‘yuck factor’ 
than any technical aspects. Community education and 
engagement for purified recycled water has evolved 
significantly over recent decades; this report explores 
this fascinating field. A vast body of quality research 
has been done; this report only scratches the surface of 
that research.
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What has been learned along the way, through research 
and experience, is that:

• Certain words and images cause negative or 
‘stigma’ reactions

• It is very hard, but not impossible, to overcome these 
connotations once lodged

• Media and critics tend to focus on such terms and 
images, and can fixate on wastewater, because 
of its connotations; rather than on water’s quality 
after treatment

• The best approach is to prevent stigma arising in 
the first place, by providing information about the 
urban water cycle context – that all water is used and 
reused, and purifying recycled water just speeds up 
this natural process – early on and through engaging, 
imaginative communications

• This can help to ‘inoculate’ against stigma reactions, and 
prompt rational judgement of any potential concerns 
(whether legitimate or ‘scare campaigns’) that may arise.

Clearly, terminology is a complex but critical aspect. 
Different words may resonate better with different 
communities. In this report WSAA predominantly uses 
purified recycled water, however you will also see the terms 
potable, indirect and direct reuse and purified recycled 
water for drinking as we reflect the many different terms 
being used around the world. The language we adopt will 
evolve as we come to better understand how different 
communities prefer to describe drinking water sources.

On a similar vein, it is now increasingly accepted that 
certain forms of purification tend to be favoured through 
terminology – for example, schemes configured around 
‘environmental buffers’ like rivers, tend to be filled with 
‘natural’ connotations. There is also a range of definitions 
for different forms, like ‘direct’ and ‘indirect,’ so much so 
that there is now a compelling push to dispense with such 
terms. WSAA agrees and proposes to use the current 
Californian definitions (groundwater augmentation, river 
water augmentation, raw water augmentation or treated 
water augmentation).

This report considers ten case studies from around the 
world, each with its own unique circumstances. There is 
no ‘recipe’ to achieve community acceptance of purified 
recycled water. Nonetheless, some common themes do 
emerge. An essential element underpinning all efforts, 
is collaboration. While the water utility often develops 
a proposal for purifying recycled water and leads the 
engagement around it, it rarely happens in isolation. Good 
working relationships between utilities, their customers, 
communities, governments, regulators and interest groups, 
are essential for robust consideration and an informed 
engagement process.

WSAA has identified ten key lessons from the journeys 
of others, and 34 actions. The ten lessons outline key 
learnings from the case studies and include recommended 
actions. The lessons and actions cover themes of 
education and awareness building, the importance of 
planning, the role of media and importantly engagement 
with regulators and government.

FIGURE 1 

Information about recycling in the natural water cycle, on the Santa Clara Valley Water District website.

 

FIGURE 2 

Popular cartoons on the topic.
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Timeline and maps

Figures 3, 4 and 5 show purified recycled water for drinking around 
the world. Interest in it as a supply source is growing rapidly.

Projects are not always easy to categorise; this map does 
not include places in the demonstration or study phase, 
which can be added to the map when they decide to 
implement it on a large scale. It also does not include the 
many places all around the world where unacknowledged 
recycling occurs.

For regularly updated information, the Global Connections 
Map available on WSAA’s Water 360 platform or the 
Water Reuse Association’s website, provides case studies 
and videos.

Developing these maps is a complex exercise as places can 
move along the spectrum quickly. It is not always easy to 
categorise the status because:

• There can be confusion in source documents between 
the name of the water district, the project, and the area 
it services. 

• Some places investigate purified recycled water for 
drinking, or build a demonstration facility, but go no 
further for various reasons such as budget and weather 

• Other places built schemes, but they are not currently 
turned on (South East Queensland).

• Some maps show places with recycling for non-drinking 
purposes, as well as for drinking. 

• Some places use a different type of source than 
wastewater, such as Orange NSW (stormwater). 

These maps reflect WSAA’s research as at September 
2019. On this map, ‘operating and planned’ includes places 
where planned schemes already form part of the drinking 
water supply, or are confirmed to do so in future. ‘Exploring 
or potential’ includes places in the demonstration or study 
phase; it does not include places only doing marketing 
campaigns such as beer made from purified recycled 
water. This map also does not include the many places 
where unacknowledged reuse occurs.
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FIGURES 3, 4 

Purified recycled water schemes around the world. For ease of presentation, schemes are listed by the city in which the 
scheme is based, not their full operating area or utility name.
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FIGURE 5 

Evolution of purified recycled water around the world, also showing how key research began to inform community 
engagement. For ease of presentation, schemes are listed by the city in which the scheme is based, not their full 
operating area or utility name.

Timeline: 
Evolution of 
purified recycled 
water for 
drinking around 
the world 
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Montebello Forebay, California, USA  

Windhoek, Namibia  
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El Paso, Texas, USA  

Clayton County, Georgia, USA  
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San Diego rejects reuse

Gwinnett County, Georgia, USA  
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Wulpen, Belgium  
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Los Angeles, California, USA  

Singapore  
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Chino, California, USA  
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George, South Africa  
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North Texas, Texas, USA  

Aurora, Colorado, USA  
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Big Spring, Texas, USA  

Tarrant, Texas, USA  

Wichita Falls, Texas, USA  

Abilene, Texas, USA  

Perth, Western Australia  

Wichita Falls, Texas, USA  

Big Spring, Texas, USA   

Monterey, California, USA

El Paso, Texas, USA  

San Diego, California, USA  

Oxnard, California, USA  

Cape Town, South Africa    

San José (Santa Clara), California, USA  

FUTURE
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Lessons from the journeys of others

LESSON 1 

It can be done

Communities around the world 
have implemented purified recycled 
water schemes for decades. It could 
be successfully implemented in 
Australia, if circumstances warrant. 

The three ‘T’s: 
• Trust 
• Transparency 
• Time

LESSON 2 

Trust is critical for 
securing support for 
purified recycled water

Transparency and open information 
sharing will help to develop and 
maintain this trust.

LESSON 3 

Establishing purified 
recycled water is complex 
and takes time

It takes time – up to a decade. People 
need to be taken on a journey to 
be comfortable with it. Rushing or 
imposing deadlines increases the risk 
of rejection or backlash.

LESSON 4 

Seeing is believing

Investing in a demonstration plant, 
visitor centre and tour program for 
‘place based learning’ will greatly 
improve community understanding 
and support. It can showcase 
and prove the reliability of the 
technology, and pre-empt stigma 
reactions through calm, engaging 
learning environments. 

The experience should be carefully 
crafted with sequenced messaging 
to build overall awareness and 
understanding, and may include 
sampling the water.

LESSON 5 

Wording and imagery 
are critical

This will be somewhat specific for 
each community, so local research 
is important. Choose words and 
branding that resonate and do not 
alienate. Technical jargon confuses 
people and doesn’t build trust.

LESSON 6 

News media coverage 
has a profound impact 
on public acceptance

It can make or break a scheme. 
Proactively engaging key influencers 
and the media, leveraging social 
media, and using expert testimony 
and third party advocacy can help 
build trust and transparency.

‘Water should be judged 
by its quality and not 
its history.’

Lucas van Vuuren, 
South Africa

LESSON 7 

Political support 
is essential

Political cycles can polarise an issue, 
and force people to take a side. Good 
engagement across the full political 
spectrum, to gain and keep support, 
is critical.

LESSON 8 

Grass roots education 
and engagement

Can be more effective than high 
profile marketing activity or ‘above 
the line’ presence.

LESSON 9 

General education 
around the urban water 
cycle and context

Will help prevent stigma and 
encourage acceptance. Provide 
information on the range of long-
term supply options, climate trends 
and cost.

LESSON 10 

Regulators play a 
powerful role

They will lead government and 
community perception, and have 
the authority to determine whether 
purified recycled water can proceed. 
It is their role to take a conservative 
approach to risk management, so 
it may take a long time for them to 
become comfortable and produce 
a regulatory framework. Good 
regulatory engagement, and high 
transparency, are essential.
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FIGURE 6 

‘Think and Drink’ banners in the Santa Clara Valley Water District visitor space (Courtesy of Linda Macpherson).

Actions

All the actions have potential value and are intertwined, 
but WSAA believes that one stands out as the most 
important to begin now:

To start (or increase) providing information 
about the existing recycling that occurs 
within the urban water cycle.

Focusing education programs and materials around 
water as a cycle, encompassing the total urban landscape 
and the people who live there, can build knowledge 
and understanding within the community. This will lay 
the groundwork and help the community participate in 
informed discussions about future water supply options 
down the track – whether or not purified recycled water is 
proposed as one of those options.
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TABLE 1 

Recommended actions based on lessons from the journeys of others

GENERAL EDUCATION 
AND AWARENESS BUILDING

1.1 Make purified recycled water familiar by 
showing it is widespread around the world. 
Some 35 cities use it as part of their drinking 
water supply, and more are looking at it. Use a 
map like Figure 1, or the Global Connections Map.

1.2 Access available information, and take media 
and opinion leaders for site visits, to Perth’s 
groundwater replenishment scheme, NEWater 
in Singapore or other schemes. Arrange 
presentations by staff from SEQwater in relation 
to the Western Corridor Scheme. Engage with 
other Australian cities about their experience, 
views, learnings and consideration of purified 
recycled water.

3.3 Explain the benefits of purified recycled water. 
Acceptance will depend on the perceived need, 
drivers and benefits.

8.2 Develop a list of opportunities for grass roots 
engagement, such as community events, fairs, 
markets, Rotary and Lions clubs. Train staff in 
messaging and language.

9.1 Invest in engaging, interactive, and easy to digest 
video footage and other materials and activities. 
WSAA has a range of video resources available in 
the Water 360 database.

9.2 Build information on the urban water cycle 
including the unacknowledged recycling that 
happens everywhere, including in Australia, into 
ongoing education activities. This may include 
maps and animations of upstream discharges 
and downstream communities. Showcase 
that water treatment, and not water source, 
protects public health.

GOVERNMENT

7.1 Brief Ministers, local Members of Parliament and 
advisers from all levels of government, and all parties.

7.2 Arrange educational tours to visit other schemes if 
appropriate. Perth’s groundwater replenishment 
scheme and SEQ’s Western Corridor Scheme 
are good choices being in Australia. Reservoir 
augmentation schemes would also be 
worthwhile such as San Diego, Singapore.

PLANNING

2.1 Develop an engagement plan to approach 
decision-makers, with key messages, data, 
costs and terminology. Include a community 
education and engagement plan centred on 
building trust in purified recycled water. Plan 
timeframes and implementation pathways.

2.2 As part of the above, identify key influencers 
and target them early and often. For example, 
medical representative groups such as 
the state branch of the Australian Medical 
Association, Public Health/Health Consumers 
Council, GP associations; CSIRO; academics; 
representatives of culturally and linguistically 
diverse groups; environmental organisations; 
interest groups. The position of these groups 
will influence individuals and their members, 
so provide initial and ongoing briefings, 
answering all enquiries.

2.3 Prepare a transition strategy for moving from 
any existing forms of recycling, to purifying 
recycled water for drinking, if it is warranted 
in future.

3.1 Start education and engagement work early 
– education should precede consultation. 
Education about the urban water cycle – 
including the unacknowledged reuse that 
happens everywhere, including in Australia – 
is essential to understanding the importance 
of purified recycled water as a drinking water 
supply option.

3.2 Map out appropriate goals and milestones 
that would test and measure progress towards 
community understanding and acceptance. 
Identify threshold indicators for moving 
forward. This may be quite incremental.

4.1 Explore options for a demonstration plant 
and/or visitor centre, to demonstrate purified 
recycled water in action, showcase the 
technology, the results, the product, and 
provide a space for calm consideration. Bring 
together science and engineering in a fun and 
engaging way – create a new way to see, hear 
and interpret scientific data.
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PLANNING CONTINUED

5.1 Develop a local glossary. Leverage examples 
like Perth and California, refine it through 
local research. Use terms that are precise, 
simple, clear, and not overlapping. Research 
shows that the general public mainly wants 
to know what water can be used safely, not 
where it came from or exactly how it was 
treated; though it is important to make that 
information available.

5.2 Build up local insights: Use the results from the 
Australian cohorts of Downstream and Talking 
About Water. Also, research relevant local 
media coverage of purified recycled water.

5.3 Review and update the marketing collateral, 
signage and terminology at water industry 
sites to align with learnings from research.

8.1 Develop a stakeholder matrix for prioritising 
education activities, leveraging resources 
produced by the Australian Water Recycling 
Centre of Excellence.

8.3 Identify potential advocates (and critics) from 
different fields, including within government.

9.3 Develop robust information about purified 
recycled water and other supply options, such 
as cost, energy, climate independence and 
environmental impact.

APPROACH AND BEHAVIOURS

2.4 Directly involve those who do not support 
purified recycled water, and never demonise 
their views. Inform, don’t coerce. Show 
thought leadership but be accepting of the 
differing views of others, to avoid polarising 
the debate. Genuinely listen to concerns 
raised; two-way communication will build 
mutual trust. Recognise that some people will 
not change their minds – but focus on those who 
merely lack understanding.

2.5 Try hard to involve the silent majority; to 
obtain their views, and provide them with 
information to develop understanding.

8.4 Identify champions for purified recycled water 
and never stop engaging and networking.

INTERNAL

8.5 Start by educating water staff, who can be 
key ambassadors and/or may need time to 
become familiar with a step-change in policy.

REGULATORY

10.1 Maintain strong relationships with health, 
environmental and pricing regulators.

10.2 Encourage regulators in different jurisdictions 
to liaise and share learnings.

10.3 Begin preliminary consideration of what a local 
regulatory framework for purified recycled 
water for drinking might look like.

10.4 Engage with regulators now to understand 
their resourcing, governance and information 
needs, and their current views.

MEDIA

6.1 Prepare a response plan for proactive and 
reactive media coverage or issues.

6.2 Have credible spokespeople and third party 
advocates available to comment if warranted. This 
may involve them entering media discussion at 
short notice, so advance preparation is valuable.

6.3 Develop detailed Frequently Asked Questions. 
WSAA’s Water 360 database has materials that 
can be leveraged.

6.4 Have video footage of various aspects ready to 
give TV media as background vision.

6.5 Provide information about the urban water 
cycle, that all water is used and reused, as part of 
general communications.

6.6 Keep the media proactively informed at every 
step of the way – media are a key information 
source for the community.

6.7 Make social media a priority. Actively monitor 
and feed social media channels as well as 
traditional media.
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TABLE 2 

Summary of case studies and most effective tools/approaches 
for community engagement 
This table provides a summary of the case studies which appear in full in Appendix A of the Report

CONFIGURATION
POPULATION 
SERVED ML/DAY SUPPLY BEGINS

MOST EFFECTIVE COMMUNITY ENGAGEMENT 
TOOLS OR APPROACHES

Orange County, 
California, USA

Groundwater 
Augmentation

2.5 million 492 1976
Factory 21

2008
GWRS

Started outreach early; Enlisted 
community leaders and key influencers 
as advocates; Used face-to-
face presentations

Perth, 
Western Australia

Groundwater 
Augmentation

1.9 million 38 2017 Took a slow, incremental approach; Built 
trust though transparency; Grass roots 
community engagement

NEWater, 
Singapore

Reservoir Water 
Augmentation

5.6 million 600 2003 High investment, high profile, 
high technology; Visitor Centre and 
Demonstration Plant; Focus on vocabulary, 
imagery and sequencing of messages

San Diego, 
California, USA

Reservoir Water 
Augmentation

1.3 million 314 2023 Showed people the technology at a 
demonstration plant; Provided context 
about upstream discharges and the water 
cycle; Used careful, slow, patient education 
and addressed ‘toilet to tap’

El Paso, 
Texas, USA

Treated Water 
Augmentation

683,500 38 2020 Incremental steps over a long period of 
time; Proactively engaging with the media; 
Community understands urban water cycle 
and need for recycling

Toowoomba, 
Queensland, 
Australia

Reservoir Water 
Augmentation

145,000 14 N/A
Purification 
was rejected

Highly politicised, with powerful scare 
campaign; Community engagement 
was rushed; Referendum forced a ‘yes/
no’ answer

Western Corridor, 
South East 
Queensland, 
Australia

Reservoir Water 
Augmentation

3.1 million 180 2009
Scheme supplied 
power stations 
only, before being 
placed in care and 
maintenance mode 
in 2015

Was caught up in the electoral cycle; 
Community support was linked to short 
term low dam levels; Health regulatory 
frameworks took time to establish

Upper Occoquan, 
Virginia, USA

Reservoir Water 
Augmentation

2 million 189 1978 Not overt about recycling, but not silent 
either; Presenting holistic, consistent 
messaging requires coordination across 
multiple organisations

Orange, 
NSW, Australia 
(Stormwater)

Stormwater 
to Potable 
Reservoir Water 
Augmentation

40,000 5.5 2009 Made use of a drought ‘crisis’; Strong 
leadership from visionaries and champions; 
Used site tours and consultation to bring 
people on board

San José, 
California, USA

Considering 
Groundwater 
or Raw Water 
Augmentation

1.9 million 152 2025 Abundant information about the water 
cycle context; Involving business leaders 
from high profile companies; Websites that 
present clear and concise information

14



Structure of this report

This report begins with an introduction to set the context, then:

Outlines the approach taken in selecting case studies and researching different ways that community 
engagement has played out;

Sets out some contextual factors that should be considered;

Provides a high level snapshot of key research studies that have informed the practice of 
community engagement;

Details the ten key learnings that emerge from the case studies, plus

• which case studies or research support that key learning, and how it played out in various places 
around the world;

• some actions that may be helpful in future, noting that there is no ‘recipe’ for achieving community 
acceptance of purified recycled water;

Discusses current trends in industry terminology;

Detailed Appendices cover:

• the ten case studies

• the criteria for selecting the case studies

• the World Health Organization’s Potable Reuse – Guidance for producing safe drinking water, a 
foundation resource

• lists of tables and figures

• a bibliography.

1

15



Introduction

WSAA emphasises that no decisions have been made to pursue 
purified recycled water in most Australian states, apart from Western 
Australia and the Western Corridor scheme in South East Queensland 
(currently offline). Good water industry planning involves looking at all 
options, as specified in the National Water Initiative planning principles, 
adopted by all Australian governments in 2008.

Explaining the urban water cycle has sometimes been 
a challenge for the water industry. In modern life, less is 
known about the realities of wastewater treatment, as 
used water disappears down a drain, or is flushed away 
and forgotten. With limited visibility of most stages of the 
water cycle, communities tend to think of water use as a 
linear process – water is received, used and then disposed 
of once dirty.

However, all water on Earth is used and reused, in an 
endless cycle that has repeated ever since people settled 
around rivers. Water recycling happens daily, when a 
community’s used water is treated then discharged 
into rivers, oceans and water bodies everywhere; along 
with various other discharges like industrial pollution, 
stormwater and agricultural runoff. Anyone living in a 
community that is downstream of another community, 
is reusing water from the upstream town. Well known 
examples include the River Thames in England, the 
Mississippi in the USA and the Murray-Darling in Australia. 
The well used phrase about water going through ‘seven 
sets of kidneys’, is simply a reflection of the water cycle.

Governments establish regulatory frameworks to ensure 
communities receive reliable water and sanitation services, 
to appropriate standards. And the water industry complies, 
treating the full range of pollutants that exist in raw water. 
Because the treatment systems comply with regulatory 
standards to protect public health, there is no technical or 
regulatory driver to single out wastewater above any other 
pollutant; nor to communicate about it in isolation. The 
consequence of not making a fuss about something which 
is quite unremarkable, is that many in the community are 
unaware that this recycling occurs in the urban water cycle.

In the 1960s communities began using treatment 
processes to actively reclaim effluent from urban 
wastewater and further treat it, to supplement drinking 
water supplies. Today, examples can be found in Singapore, 
the United States, South Africa, Namibia, Northern Europe 
and Australia. Figure 1 shows how widespread purified 
recycled water has become across the USA.

2
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Some schemes use purified recycled water to replenish 
groundwater aquifers, others put it into surface reservoirs, 
some put it directly into the drinking water network 
or even bottle it. Regardless of their configuration, all 
these schemes use tested and accepted treatment 
processes to ensure the water meets (or exceeds) drinking 
water requirements.

The most challenging aspect of setting up a drinking water 
reuse scheme is rarely the physical system or the quality of 
the water produced, but the local community’s willingness 
to accept it. Cases like Toowoomba, or San Diego during its 
first reuse proposal (Appendix A), highlight the potential 
challenges, but they are the exception and not the norm.

Stigma can be minimised, avoided and even overcome, 
through careful and patient community education and 
engagement. San Diego recently approved purified 
recycled water after initially rejecting it. By 2035 it will 
provide one third of the City’s drinking water supply.

In the coming decade Australia will face some major 
challenges, including significant population growth, 
climate change and less regular rainfall. Alternative water 
supply options may need to be considered as part of 
robust planning to ensure our cities continue to have a 
sustainable and resilient water supply. To ensure the best 
outcomes, it is essential that all options be on the table 
for consideration.

Policy support for having ‘all options on the table’

Various policy forums have echoed this view. In 2017, 
the Productivity Commission was asked to undertake 
an inquiry into the reform of Australia’s water resources 
sector. Their 2017 report noted that ‘All options should 
be ‘on the table’ – arbitrary policy bans should not be 
applied to specific supply options… In particular, direct and 
indirect potable reuse should be considered on its merits 
and assessed against the same health standards as other 
water sources, rather than being arbitrarily banned due to 
the ‘yuck factor’.’

The report also notes that, ‘The Commission has previously 
highlighted examples where governments have imposed 
implicit or explicit policy bans on particular supply 
options, and these are likely to have imposed significant 
costs on the community (PC 2011)….While the social and 
political aspects of planned potable reuse – particularly 
DPR [Direct Potable Reuse]… need careful consideration, 
the case for an outright policy ban is weak….. While the 
cheapest water supply option is case-specific, foregoing 
the use of planned potable reuse can have significant 
economic costs. For example, the Toowoomba City 
Council’s decision to not use indirect potable reuse to 
augment its drinking water supplies required it to invest in 
a pipeline with a capital cost over $100 million in excess of 
the estimated cost of the recycling proposal (PC 2011)’.

The Commission also notes a weakness of the current 
regulatory framework: ‘While the National Urban Water 
Planning Principles provide a strong basis for centralised 
system planning, there is no formal requirement for 
jurisdictions to comply with them. The NWI should be 
amended to ensure that planning processes comply with 
these principles, particularly that all options are fully and 
transparently considered’.

Recommendation 6.1 was that State and Territory 
governments should require that decision-making 
processes are consistent with good planning principles, 
in particular that they consider all options fully and 
transparently, including both centralised and decentralised 
approaches (including indirect and direct potable reuse, 
and reuse of stormwater), and are adaptive in response to 
new information. In April 2019 the Australian Government 
responded, stating that it supports this recommendation 
and noting implementation is a matter for state and 
territory governments.

In August 2019, in its Australian Infrastructure Audit 2019 
report, Infrastructure Australia stated that ‘Ensuring 
all options are on the table, and can be deployed when 
required, is likely to be essential for governments and 
operators to effectively and efficiently ensure secure 
supply over the long term.’ They also noted that ‘Recycled 
water for potable reuse is typically less costly to produce 
than desalinated water’, and that ‘As potable reuse of 
recycled water grows, there is a risk that decentralised 
infrastructure to treat and deliver recycled water to 
customers will become redundant. Direct potable reuse 
could provide an additional non rainfall-dependent water 
resource that is cheaper to produce than desalination 
and a more flexible part of water networks than 
decentralised schemes.’
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Community acceptance

Community acceptance is an essential consideration for 
all potential water supply options. This report captures 
learnings about community education and engagement 
on purified recycled water from around the world. It aims 
to understand how different strategies and tactics have 
played out elsewhere, articulating what ‘worked’ and ‘didn’t 
work’; and showing how certain drivers and approaches 
have influenced outcomes.

While there is no ‘recipe for success’, a range of actions 
can be taken in advance – both now and later – to lay 
the groundwork and increase the chance of community 
acceptance, should consideration of purified recycled 
water be warranted in future. Many of these actions are 
worthwhile even if it is not pursued.

FIGURE 7 

Fact sheet from Santa Clara Valley Water District’s purewater4u website

Purified Water Quick Facts

All  
water is  

reused. We 
 drink the same water 

today that the  
dinosaurs 
did!

Around the 
world, purified 

water replenishes 
groundwater 

and supplements 
drinking water 

supplies. 

$
Cost for  

imported water 
increases every year.

HOW IT WORKS 
We will produce up to 8 billion gallons 
of pure, clean water for groundwater 
replenishment in the near future using 
advanced technologies:
• Microfiltration 
• Reverse osmosis 
• Ultra violet light disinfection  

with advanced oxidation

This process is regulated by the Division 
of Drinking Water under the State 
Water Resources Control Board.

THE CHALLENGE 
• We need water to cover future 

growth and sustain a thriving 
economy

• We need to develop more local 
supplies to reduce our reliance  
on imported sources

55%
of Silicon Valley’s  

water supply is imported 
from the Sierra Nevada 
mountains in an average 

year.

Water: Now and in the Future
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THE SOLUTION: Purified Water!
• Highly treated recycled  

wastewater after  
advanced treatment

• Purified water to replenish 
our groundwater basins 

• Proposed purified  
water projects in Santa  
Clara County would  
produce more than

74,000  
households

8 billion gallons 
of water

“Water should not be judged by its history, but by its quality.”  Dr. Lucas van Vuuren, National Institute of Research, South Africa

WHAT OUR RESIDENTS GET 
• Reliable and locally controlled supply
• Drought proof supply
• Clean and safe to use 
• Cost effective
• Sustainable for environment

• That’s enough  
water to serve
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Approach

In preparing this report, WSAA:

1 Developed criteria for selecting case studies, including 
longevity, regional diversity, speed of implementation, 
outcome, and scheme configuration. For detail see 
Appendix B.

2 Selected ten case studies based on the criteria and 
relevance to Australia – see Table 3.

(Note – for ease of presentation, case study schemes will 
generally be referred to by their location; not the utility 
name or their supply area).

3 Reviewed publicly available source material on the 
case study schemes, including utility websites, water 
journals, mainstream media coverage, external reports, 
research reports and case studies prepared by others. 
This includes the Water 360 database developed by the 
Australian Water Recycling Centre of Excellence, now 
held by WSAA.

4 Reviewed material about social and other research into 
purified recycled water.

5 Prepared case studies with factual details of events, 
timelines, system specifications, approach to community 
engagement and outcomes. Only minimal detail 
on technical aspects is provided, as this generally 
has limited impact on community engagement and 
acceptance, which is the focus of this report.

6 Identified learnings, grouped them in coherent themes, 
and incorporated analysis with an Australian context 
in mind. This took into account, to the extent relevant: 
scheme drivers; social context; regulatory context; 
community engagement processes; and any notable 
technical, operational or other aspects.

7 Proposed actions that may be useful.

3
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TABLE 3 

Chosen case study schemes 
 
CASE STUDIES SELECTED UTILITY NAME LOCATION

Orange County Orange County Water District California, USA

Perth Water Corporation Western Australia

Singapore Public Utilities Board, Singapore’s National 
Water Agency

Singapore

San Diego City of San Diego California, USA

El Paso El Paso Water Texas, USA

Toowoomba Toowoomba City Council Queensland, Australia

Western Corridor Seqwater South East Queensland, Australia

Upper Occoquan Reservoir Upper Occoquan Service Authority Virginia, USA

Orange (Stormwater) Orange City Council New South Wales, Australia

San José Santa Clara Valley Water District California, USA

FIGURE 8 

Illustration of recycling within the context of the water cycle (Slovic, Creating a New Paradigm for Public Perception in 
the Quest for Clean Water, Singapore, 2018). Used by permission of the Water Research Foundation.
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Contextual factors to consider

Every city or district has its own unique circumstances, history and 
policy environment, that could impact consideration of purified 
recycled water in different ways.

Factors to consider, in planning an approach, might include:

Climate awareness

Many Australian communities are very familiar with 
drought, water shortages and climate change. Dry 
conditions are now emerging again in various parts of 
Australia. This can provide opportunities for giving water 
issues focus, although conversations about purified 
recycled water often work better as part of long-term 
supply planning than a drought response.

Relevant state or national government policies or 
planning frameworks

In 2008, the Council of Australian Governments (COAG) 
adopted the National Water Initiative Urban Water 
Planning Principles. Principle 5, Consider the full portfolio 
of water supply and demand options, notes that options 
could include ‘…manufactured water sources (such as 
recycling and /or desalination), where appropriate.’ These 
principles, endorsed by all Australian governments, remain 
in place today. WSAA calls for a renewed NWI that has 
a focus on urban water, including national leadership to 
ensure all options remain on the table for drinking water 
supplies and to facilitate engagement and dialogue with 
local communities.

Experience with non-drinking forms of recycling

Such as purple pipe (also known as third pipe), or industrial 
schemes. Consider operational and financial performance, 
community acceptance, branding and language, 
reputational benefits gained, potential transition pathways 
between non-drinking recycling and purified recycled 
water for drinking.

The mix of sources in the current water supply

For example dams and rivers, desalination, groundwater; 
how climate-resilient the mix of sources is; and any existing 
information about community understanding and views on 
different water supply options.

The regulatory framework within the state

Including drinking water regulation, environmental 
regulation, economic regulation and any 
competition frameworks.

Any available consumer sentiment data

Regarding drinking water, recycling, and water 
supply generally.

Australia’s two purified recycled water schemes 
now in operation

Perth’s groundwater replenishment scheme, and Orange 
NSW (which is stormwater to potable).

4
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Key research and publications

As purified recycled water has expanded around the world, research 
projects have influenced community education and engagement. A 
major transformational change occurred in Singapore, when learnings 
from the social psychological field were applied to the design of the 
NEWater Visitor Centre.

The incorporation of Dr Paul Slovic’s work on risk, stigma 
and perception led to new approaches to community 
education and engagement, which had a ripple effect 
around the world.

Social research, and Dr. Paul Slovic’s 
contribution to the water industry

The ‘yuck’ factor has been described as ‘the wisdom of 
repugnance’, ‘affect heuristic’ or ‘appeal to disgust’. It is the 
belief that an intuitive negative response to some thing, 
idea or practice should be interpreted as evidence for the 
intrinsically harmful or evil character of that thing. In other 
words, ‘trust your gut instinct’.

Dr Paul Slovic has been described by his peers as ‘a giant 
in the field of risk analysis as well as the broader area of 
cognitive psychology’. (Greenberg & Lowrie, 2014)

Dr Slovic’s research guided the concept design of 
Singapore’s NEWater Visitor Centre through the work of 
Linda Macpherson, who served as the Concept Director. Dr 
Slovic later participated as a Co-Principal Investigator and 
team member on Water Research Foundation projects. 
Slovic states that “The pace of adoption of potable reuse 
can be accelerated by utilizing social research”.

Slovic has noted that most risk perception is determined 
by fast intuitive feelings based on images, associations 
and feelings, rather than by careful deliberation (which is 
more reasoned, as identified by Nobel Prize Winner Daniel 
Kahneman in Thinking, Fast and Slow). He identified that 
certain terminology can be yuck-inducing. Opponents of 
purified recycled water, media and even the water industry 
itself may be partially to blame for triggering it by using 
stigmatising words that amplify the perception of risk – 
‘toilet to tap’, ‘recycled sewage’, ‘treated wastewater’.

Gut reactions of disgust (‘affect heuristic’, a psychological 
response to stimulus) limit the public’s ability to make 
reasoned, evidence-based judgments.

Other factors inhibiting potential acceptance are:

• Lack of understanding of the urban water cycle context, 
and the feeling that purified recycled water is unfamiliar 
and to be feared

• Focus on ‘history’ of the water (as wastewater, which 
triggers the stigma) and not ‘quality’

• Lack of transparency – ‘if we don’t tell the real story that 
all water is used and reused, how can anyone trust us’.

Words and information can also help to reduce stigma 
reactions. Addressing the stigma with appropriate 
information about the urban water cycle prior to decision-
making facilitates meaningful two-sided discussions.

5
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Inoculation theory

Inoculation theory, developed by Yale social psychologist 
William J. McGuire in 1961, identifies that people who 
are exposed in advance to weak versions of counter-
arguments can start to develop defences against them.

Inoculation messaging could:

• Raise ‘toilet to tap’ words and imagery before they 
appear in media, and explain that it is a positive, 
familiar completion of the water cycle. It is good for the 
community to hear this phrase proactively from their 
water provider rather than in a sensational context.

• Explain that purifying recycled water is not linear, from 
wastewater treatment plant to water supply – there are 
many treatment steps in between

• Explain that unacknowledged recycling 
occurs everywhere.

One reason the Downstream video by the Water Research 
Foundation succeeded, was because it was a mild 
inoculation, which implemented these techniques. It used 
the phrase ‘toilet to tap’ but showed that this is not what 
purified recycled water is – there are many treatment steps 
in between.

Prior education on urban water cycle context and recycling 
is the best preparation for potential proposals of purified 
recycled water: It is a lot easier to prevent ill-founded views 
from taking seed than to uproot them after they have 
been firmly planted in the mind.

Utilising social research means never shutting down 
discussion, or selecting purified recycled water as the only 
option. It provides a means to allow enough space for 
the discussion of “whether” and ‘in what context” or “with 
what other options”. Employing social research can help 
communicators understand how people make judgements, 
decisions and perceive risks.

FIGURE 9 

Meaningful understanding of purified recycled water can only occur when we understand the water cycle 
(Slovic, Creating a New Paradigm for Public Perception in the Quest for Clean Water, Singapore, 2018)

Discussions on POTABLE REUSE typically start here…
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…when water cycle understanding needs to 
start HERE!

Meaningful understanding or 
reuse can only occur when we 
understand the water cycle
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Water industry research

1 The Water Reuse Research Foundation has been renamed the Water Research Foundation

Many water industry research projects are worth reviewing. 
This section provides a snapshot of a few key studies.1 

Downstream (R1) has been particularly influential. It 
demonstrated that presenting purified recycled water 
in the context of the water cycle, and explaining that 
essentially all water on earth has been used before and is 
not pristine, can increase acceptance.

This scenario below reflects current practice across most 
of the world, with upstream communities discharging to 
a river that is a drinking water source for downstream 
communities. Reproduced courtesy of the Water 
Research Foundation. 

FIGURE 10 

One of four hypothetical drinking water reuse scenarios presented to participants in the Downstream study

Water industry research

1 The Water Reuse Research Foundation has been renamed the Water Research Foundation

Many water industry research projects are worth reviewing. 
This section provides a snapshot of a few key studies.1 

Downstream (R1) has been particularly influential. It 
demonstrated that presenting purified recycled water 
in the context of the water cycle, and explaining that 
essentially all water on earth has been used before and is 
not pristine, can increase acceptance.

This Scenario reflects current practice across most of 
the world, with upstream communities discharging to 
a river that is a drinking water source for downstream 
communities. Reproduced courtesy of the Water Research 
Foundation. 

FIGURE 9 

One of four hypothetical drinking water reuse scenarios presented to participants in the Downstream study
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RESEARCH 1 Downstream: Context, Understanding, Acceptance (Effect of Knowledge 
of Unplanned Potable Reuse on Acceptance of Planned Potable Reuse) 
(WRRF 09-01) (2013 – USA, AUSTRALIA)

Linda Macpherson, Shane Snyder for the Water Reuse Research Foundation  

Method

Focus group and quantitative online research. It tested 
four purified recycled water scenarios, including direct and 
indirect, though without using such terms to avoid bias. 
The research materials used clear, positive terminology 
without jargon. This is important as many prior studies 
used language that creates disgust – for example 
wastewater focuses on that step in water’s journey; 
even the term ‘treated wastewater’ defines the water, 
despite it having been cleaned up, by its previous history 
as wastewater. 

Key findings 

• Overcoming linear thinking related to water use 
promotes acceptance. Holistic understanding of the 
water cycle’s everyday “unplanned potable reuse” 
resulted in higher acceptance of “planned potable reuse.” 

• An image-rich slideshow was effective in 
explaining concepts of urban water management, 
pollutant removal, and the commonness of 
unacknowledged recycling. 

• Direct potable reuse was judged by many to produce the 
safest drinking water.

• People are less concerned about the source of drinking 
water, than about monitoring and reliability, safety and 
taste. The public appears willing to accept it, but many 
want assurances about monitoring processes to know 
the water from their tap is always safe. 

Recommendations 

• Utilities should begin planning to introduce direct 
potable reuse concepts. 

• Education programs that provide context and use non-
stigmatising terms should be initiated early to create 
familiarity with the urban water cycle of use and reuse.

• The financial and long-term sustainability implications of 
all sources of water must be presented so the public can 
understand the broader context of a proposed solution.  

• Many social psychologists have discovered that 
presenting scientific and technical information cannot 
overcome the stigma, if the public first hears about 
the subject as a linear progression from wastewater 
to drinking water (without other treatment steps 
in between).

• Rather than focus on the vocal minority who are 
unlikely to change their minds, enhance trust by 
providing information that is technically valid but simple 
enough to understand, and expand partnerships to 
broaden understanding. 

RESEARCH 2 Talking about water: Vocabulary and images that support informed 
decisions about water recycling and desalination (WRRF 07-03) (2008 – USA)

Linda Macpherson, Paul Slovic for the Water Reuse Research Foundation

• Images and words can affect public acceptance of water 
reclamation and desalination projects. 

• Talk about water as a cycle, not a linear model. 

• Aimed to break down mental perceptions of water being 
used once, dirtied, destroyed and sent to the ‘waters of 
amnesia’. The cycle is connected – it is all one water. And 
it is valuable, so it should not be regarded as disposable. 

• Determined that the majority of people change their 
minds with information/education. 

FIGURE 11 

‘Talking About Water’ study
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RESEARCH 3 Community Views on Recycled Water –  
The Impact of Information (2008 – AUSTRALIA)

Naomi Roseth - Research Report No.48 for Cooperative Research Centre for Water Quality 
and Treatment

• Covered non-drinking and drinking recycling. Concluded 
that ‘exposure to a brief, objective and attractive 
information leaflet can enhance support for the use of 
recycled water, though not dramatically. The information 
leaflet had a greater impact on people’s rational rather 
than emotional response to recycled water.’ 

• ‘Water authorities need to consider whether more 
substantial communication initiatives might achieve 
greater levels of understanding and support for recycled 
water schemes’. 

RESEARCH 4 The effect of information on public acceptance –  
The case of water from alternative sources (2010 – AUSTRALIA)

Sara Dolnicar, Anna Hurlimann, Long Nghiem for University of Wollongong 

• Information about water from alternative sources 
increases public acceptance. 

• For both recycled and desalinated water, providing 
information about the production process significantly 
increases the stated likelihood of use. 

• Concludes that providing factual information, as 
opposed to persuasive campaigns, will increase public 
support of water augmentation projects. 

• “Technology to augment water on a large scale has been 
available for a long time (Asano and Tchobanoglous, 
1991; Elimelech, 2006). Yet, public knowledge about 
water, especially water from alternative sources such as 
recycled and desalinated water, is relatively low among 
the general population (Dolnicar & Schäfer, 2009).”

RESEARCH 5 The Big Thirst: The Secret Life and Turbulent Future of Water (2011 – USA)

Charles Fishman

• Examines how water has been taken for granted until 
now, and future water scarcity.

• Water is ancient, cannot be used up, can always be 
made clean. 

• Toowoomba case study. 

RESEARCH 6 Water Recycling:  Recent History of Local Government Initiatives in 
South East Queensland (2011 – AUSTRALIA)

Vikki Uhlmann, Brian W. Head - Urban Water Security Research Alliance Technical Report No. 45

• Examines drivers, policy and regulatory context, 
governance, the interplay between professional 
expertise and public confidence, and leadership. 

• Cites research by others: “The effectiveness of 
communications regarding risks is closely related to the 
degree of trust developed in the communicator and the 
authorities (Bickerstaff, 2004; Nancarrow et al., 2007; 
AWRCE, 2010).”

• “Early and meaningful opportunities for public 
participation in decision-making – two-way 
communication – are viewed as essential to the 
development of trust (Po et al., 2005). Despite this, the 
technocratic model of consultation (decide-announce-
defend: DAD) continues to be used by authorities 
in many countries; such a model is counter to the 
development of trust.”
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RESEARCH 7 Animation Ways of Water – Communicating about IPR and DPR without 
the Acronyms (part of Guidelines for Engineered Storage of Direct Potable 
Reuse Systems) (WWRF 12-06) (2014 – USA)

Andrew Salveson, Eva Steinle-Darling, Shane Trussell, Linda Macpherson for the Water Reuse 
Research Foundation

• Reinforced earlier findings that making the public aware 
that recycling is commonplace, enhances acceptance. 

• Researchers believed that the words and images used 
to introduce purified recycled water to the public would 
have dramatic impacts on perception. Focusing narrowly 
on purified recycled water schemes tells only part of 
the water cycle story and leaves the impression that it 
is unfamiliar. 

• The ‘Ways of Water’ animation helped promote 
acceptance in the area tested. Due to its popularity it 
has been translated into Spanish. 

RESEARCH 8 Water reuse and communities toolkit (2014 – AUSTRALIA)

Daniel Ooi, Adrian Fisher, John Cary for the Australian Water Recycling Centre of Excellence, 
partnering with University of Victoria 

Module 1 
Community Perceptions and Barriers to Water Reuse 

• Explores research on the dimensions that impact 
underlying customer attitudes to water reuse. The most 
important are: 

• Trust in water authority and government 

• Environmental motivation to adopt 

• Emotional attitude to water reuse 

• Perception of risk, also linked to trust in science 
and technology 

• Knowledge about water recycling 

• Cost factors 

• Identifies “significant differences between Australian 
cohorts and those in the US on some of these key 
dimensions, and messaging and material developed 
based on overseas experience must keep this in mind. 
Global comparative surveys indicate higher levels 
of sustainability consciousness and environmental 
motivation in Australia than many other countries.”

• Attitudes differ between states. Males, younger cohorts 
and people with more formal education are more likely 
to adopt reuse. 

Module 4 
Understanding Customer Attitudes and Segments

• A survey of the existing literature reveals significant 
differences in community acceptance of purified recycled 
water projects in Australia and around the world. 

• Factors underlying these differences are not fully 
clear, but important variables include: (a) differences in 
community outreach campaigns; (b) different levels of 
water scarcity shaping perceived need; and (c) differing 
levels of perceived environmental benefit.

• Includes education products that were shown to 
enhance acceptance. 
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RESEARCH 9 Stream 3 Products Evaluation Report: Online survey by the Australian 
Water Recycling Centre of Excellence (2014 – AUSTRALIA)

Part of the National Demonstration, Education and Engagement Program 

• 400 respondents in each of Brisbane, Sydney, 
Melbourne, Perth were asked questions to better 
understand Australians’ attitudes toward water use and 
reuse and to gauge the effectiveness of educational 
videos in increasing people’s knowledge of water, the 
water cycle and water reuse. 

• Some were then shown ten minutes of educational 
videos such as the Water Cycle Explorer and Think and 
Drink animations, and asked another set of questions.

• Before and after viewing the video, respondents 
were asked for their level of support for augmenting 
drinking water with purified water taken from used 
water sources. 

• More than half of survey respondents (54%) started 
out being generally supportive of water reuse. Yet 
even a small amount of information (i.e., 10 minutes of 
video) had the effect of raising support for augmenting 
drinking water with used water to 78%. Additionally, 
for roughly half the respondents watching the video 
increased their trust in water reuse technology and their 
water utility. After seeing the video, 80% of respondents 
said it was either ‘likely’ or ‘very likely’ that they would be 
willing to drink reused water if conventional water supply 
sources were unavailable or extremely expensive. 

FIGURE 12 

Support for drinking water reuse in Sydney, Melbourne, 
Brisbane and Perth (Australian Water Recycling Centre of 
Excellence, 2014)

RESEARCH 10 Model Communication Plans for Increasing Awareness and Fostering 
Acceptance of Direct Potable Reuse (WRRF-13-02) (2015 – USA)

Mark Millan, Patricia A Tennyson, Shane Snyder, for the Water Reuse Research Foundation  

Sample state- and community-level communication plans 
to build support and acceptance by engaging various 
target audiences, to garner support and reduce/eliminate 
their hindrance.

Key objectives include: 

• Building awareness and trust in purified recycled water 
for drinking

• Reinforcing its value and benefits

• Providing useful information on the science, technology, 
health and safety of reuse water

• Suggesting tactics and strategies for media 
collaboration, public engagement, encouraging 
advocacy and information pathways.
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RESEARCH 11 Water360: Evidence-based potable reuse educational 
products (2015 – USA, SINGAPORE, NAMIBIA, BELGIUM)

Development funded by the Australian Water Recycling Centre of Excellence, now owned by WSAA.  

• Compiles case study resource material including 
overviews, videos with stakeholder commentary, the 
Global Connections Map, Think and Drink animations 
and other communications materials that can be used 
and adapted for local contexts.

• Content is available to water utilities and 
regularly updated. 

RESEARCH 12 Potable Reuse: Guidance for Producing Safe Drinking Water 
(2017 – USA WITH GLOBAL CASE STUDIES)

World Health Organization 

• Chapter 7 – ‘The Art of public engagement’ provides 
guidance on gaining public confidence and trust, 
through productive, two-way engagement with 
stakeholders. It is attached at Appendix D: World Health 
Organization Guidelines. 

• Case studies on Singapore, San Diego, Toowoomba and 
Orange County. 

RESEARCH 13 National Customer Perceptions Survey (2017 – AUSTRALIA, NEW ZEALAND)

Water Services Association of Australia 

• Of nearly 9,000 water utility customers, on average 
18% were willing to accept recycled water for 
drinking purposes. 

• Support was 32% in Perth, 24% in Brisbane. The 
lowest levels of support are in Victoria, New Zealand 
and Tasmania (where there is a low perception of 
water scarcity). 

• By comparison, on average 65% were willing to accept 
rainwater tanks for drinking. 

• Females find recycled water and other alternative 
sources far less acceptable for drinking (15% compared 
with 23% of males).

RESEARCH 14 Communications on Technological Innovations: Potable Water Reuse 
(2019 – Singapore, UK)

Cecilia Tortajada (National University of Singapore), Sunil Nambiar (University of Cambridge)

• Analyses communications from the media, policy-
makers and utility managers on the technology used to 
produce reused water for potable purposes. 

• Examines social acceptance in Singapore, Orange 
County, and Queensland, Australia. Looks at language 
used, messaging and media coverage. 

• Distinct differences in communications have strongly 
influenced public opinion. 
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Lesson 1

It can be done

Communities around the world have implemented purified recycled water schemes for decades. It could 
be successfully implemented in Australia, if circumstances warrant. 

 ì Cities that have previously rejected purified recycled water have later adopted it, following well-developed 
community education and engagement programs. 

 ì Purified recycled water is becoming more mainstream, commonly occurring across the USA and around the world. 
Some 35 cities now rely on it as part of their water supply, and many more are considering it.

Perth

Purified recycled water has been successfully 
implemented and now forms part of Perth’s climate 
resilient drinking water supply, through the Groundwater 
Replenishment Scheme. 

San Diego

San Diego’s first exploration of purified recycled water in 
the 1990s was negative and polarising. But through long 
and careful education and public communications, San 
Diego is now implementing it. 

Orange NSW (stormwater)

While stormwater represents different connotations 
and technical aspects than wastewater, it was also seen 
as infeasible for a long time. Thanks to innovative and 
cooperative work by Orange City Council and government 
authorities (especially NSW Health), an award-winning 
scheme has now been achieved. 

Toowoomba

The community’s rejection of this scheme in 2006 
may have been largely due to insufficient community 
engagement, a highly polarised political environment 
and the referendum rushing a ‘yes/no’ decision. The same 
community was more accepting when purified recycled 
water was proposed for drinking again through the 
Western Corridor scheme in 2008.

Western Corridor

This scheme was supported by government and many in 
the community, and would have been used had drought-
breaking rain not fallen shortly after it was built. Under 
Seqwater’s Drought Response Plan, the Western Corridor 
Scheme would be recommissioned when the South East 
Queensland region’s combined dam levels are at 60% 
with the full recommissioning expected to take around 
two years. 

ACTIONS

1.1 Make purified recycled water familiar 
by showing it is widespread around the 
world. Some 35 cities use it as part of their 
drinking water supply, and more are looking 
at it. Use a map like Figure 1, or the Global 
Connections Map. 

1.2 Access available information, and take 
media and opinion leaders for site visits, 
to Perth’s groundwater replenishment 
scheme, NEWater in Singapore or other 
schemes. Arrange presentations by staff from 
Seqwater in relation to the Western Corridor 
Scheme. Engage with other Australian cities 
about their experience, views, learnings and 
consideration of purified recycled water.
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Lesson 2

Trust is critical for securing support for purified water

Transparency and open information sharing will help to develop and maintain this trust.

 ì The community, regulators and Government need to trust their water utility to protect their interests. Part of this is 
getting core business right – the community will be more open to considering purified recycled water if there is trust 
in general operating performance, and water supply planning for the future. 

 ì Be transparent; when things go right, and wrong – to help build trust and credibility.

 ì Talk to critics as well as supporters. Invite them to activities like plant tours and to see educational sites for 
themselves. Water 360’s ‘Ask an Expert’ materials may assist. 

 ì Talk most especially to those with questions and a need for more information. Research has shown that some people 
do not change their mind; do not argue. 

 ì Understand who a community trusts most – whether it be the water industry, academic experts, government 
representatives, scientific bodies or environmental groups. Plan any education or advocacy activities 
with this in mind. 

Perth

Water Corporation maintained trust through transparency. 
The Department of Health was given real-time access to 
all monitoring results. Water Corporation published live 
information about its compliance status on its website.

Toowoomba

The community’s trust in Toowoomba City Council was 
impacted when the proposal was released prematurely 
into the public domain, and stigmatising terms took hold in 
the absence of other information.

FIGURE 13 

Example of messaging for Pure Water in San Diego

San Diego

In the first proposal, scheme proponents did not 
have answers to difficult questions ready – the lack of 
answers eroded trust from the start. The public did not 
understand existing recycling in the water cycle, so ‘toilet 
to tap’ was an easy mantra that created distrust and 
stigma responses.

Singapore

Built trust through transparency about process, test 
results; and highlighting the scientific nature of the process 
(staff wore white lab coats, the plant was spotlessly clean). 
Government officials drank the water, and the visitor centre 
was opened by the Prime Minister. 
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Upper Occoquan

The continued excellent results of the monitoring 
program in the laboratories, and lab tours, have built and 
maintained trust. 

Potable Reuse – Guidance for producing safe 
drinking water

“The success of potable reuse depends on the ability to 
gain public confidence and trust.” (WHO, 2017)  

Water Recycling: Recent History of Local 
Government Initiatives in South East Queensland 
(Uhlmann, Head)
• The effectiveness of communications regarding risks is 

closely related to the degree of trust developed in the 
communicator and the authorities.

• Early, meaningful opportunities for public participation 
in decision-making are essential to developing trust. A 
“decide-announce-defend” model of consultation can 
erode trust.

• If the local water supplier is not completely trusted, then 
support from eminent and trusted leaders, backed by 
independent information sources, may be warranted.

Dr Paul Slovic – “Trust is critical to acceptance of risk (hard 
earned, easily lost)” (Slovic, Creating a New Paradigm for 
Public Perception in the Quest for Clean Water, 2018).

ACTIONS 

2.1 Develop an engagement plan to approach 
decision-makers, with key messages, data, 
costs and terminology. Include a community 
education and engagement plan centred on 
building trust in purified recycled water. Plan 
timeframes and implementation pathways.

2.2 As part of the above, identify key influencers 
and target them early and often. For example, 
medical representative groups such as 
the state branch of the Australian Medical 
Association, Public Health/Health Consumers 
Council, GP associations; representatives of 
culturally and linguistically diverse groups; 
environmental organisations; interest groups. 
The position of these groups will influence 
individuals and their members, so provide 
initial and ongoing briefings, answering 
all enquiries. 

2.3 Prepare a transition strategy for moving from 
any existing forms of recycling, to purifying 
recycled water for drinking, if it is warranted 
in future.

2.4 Directly involve those who do not support 
purified recycled water, and never demonise 
their views. Inform, don’t coerce. Show 
thought leadership but be accepting of the 
differing views of others, to avoid polarising 
the debate. Genuinely listen to concerns 
raised; two-way communication will build 
mutual trust. Recognise that some people will 
not change their minds – but focus on those 
who merely lack understanding.

2.5 Try hard to involve the silent majority and to 
obtain their views, and provide them with 
information to develop understanding.
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Lesson 3

Establishing purified recycled water is complex

It takes time – up to a decade. People need to be taken on a journey to be comfortable with it. Rushing 
or imposing deadlines increases the risk of rejection or backlash. There are exceptions to this rule, such 
as Texas and Orange NSW. Texas had other advantages such as existing regulatory frameworks and 
precedents set by nearby schemes.

 ì Allow time to get each aspect right – planning, regulatory framework development, community education and 
engagement, design, approvals, and construction. It is best approached as part of long-term strategy. It may help to 
take incremental steps, to reduce the perceived level of risk, and gradually build support and confidence. 

 ì Avoid being forced up against unnecessary deadlines. Rushing creates risks, especially as the community may feel 
forced down a particular path it isn’t comfortable with. It is better to demonstrate long-term planning, and real 
community engagement, to build trust. The community must understand the need. 

 ì While utilities shouldn’t plan or bank on a crisis, if one arrives, that urgency or ‘burning platform’ such as severe 
water shortage, can help drive change. It can make people more interested in the issue. However, reliance on ‘crisis’ 
motivation can be problematic when the crisis ends. 

 ì Education and information must precede consultation. 

Toowoomba

A planned 3-year engagement program was compressed 
into 10 weeks, in the lead-up to the referendum. It imposed 
an artificial deadline that forced the community into a 
‘yes’ or ‘no’ answer. 62% of the community voted against 
purified recycled water.

Perth

Water Corporation used incremental steps to gain 
regulator support such as non-drinking recycled water 
schemes, a pilot plant and low risk trial. This reduced 
the level of risk as the consequences of failure were 
smaller, making it easier for regulators, community and 
the Government to support purified recycled water for 
drinking. It took 13 years to plan and deliver the scheme. 

San Diego

The reuse scheme will go live almost 20 years after 
engagement began.

Western Corridor

The urgency of the drought situation helped while dams 
were dropping to critical levels. Following the considerable 
rainfall in 2009 and 2010 that saw the SEQ dams fully 
replenished, the immediate need for the scheme to be 
completed and commissioned ceased and subsequently 
the level of community acceptance outside of drought 
conditions has lowered. 

Orange NSW (stormwater)

The reverse is true here. The proponents were able 
to create the scheme quickly because of the ‘burning 
platform’ created by water shortages. 

El Paso 

El Paso first started with groundwater replenishment in 
1985. They now plan to build a new system to put purified 
recycled water directly into the distribution network, by 
2020. Community engagement around the new proposal 
began in 2013. 

ACTIONS

3.1 Start education and engagement work early – 
education should precede consultation. 
Education about the urban water cycle – 
including the unacknowledged recycling that 
happens everywhere, including in Australia – 
is essential to understanding the importance 
of purified recycled water as a drinking water 
supply option. 

3.2 Map out appropriate goals and milestones 
that would test and measure progress 
towards community understanding 
and acceptance. Identify threshold 
indicators for moving forward. This may be 
quite incremental.  

3.3 Explain the benefits of drinking water reuse. 
Acceptance will depend on the perceived 
need, drivers and benefits.
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Lesson 4

Seeing is believing

Investing in a demonstration plant, visitor centre and tour program for ‘place based learning’ will 
greatly improve community understanding and support. It can showcase and prove the reliability of the 
technology, and pre-empt stigma reactions through calm, engaging learning environments.

The experience should be carefully crafted with sequenced messaging to build overall awareness and understanding; and 
may include sampling the water.

 ì Make it attractive and welcoming, easily accessible for community visits, clean (this will help to combat stigma)

 ì Conduct as many tours as possible, engaging with different sections of the community. It is much easier to have a 
calm, considered conversation during tours; debate in the media is much harder. Visitor centres give flexibility for 
people to choose how they wish to learn. Some centres have tour guides, others are self-guided. 

 ì Involve technical experts who are good at plain English in the tours where appropriate, so they can answer any 
complex questions that arise. 

 ì Invite community leaders and key influencers to tour the facility (both supporters and critics).

 ì Local context is important; different styles will resonate with different communities. (e.g. Singapore’s NEWater 
Visitor Centre emphasised the high tech aspects; while Perth’s Beenyup Demonstration Centre took a low-key, grass 
roots approach.) 

 ì The sequencing of messaging within areas of the facility is key.  

 ì Use existing materials and resources. Visitor centres do not need to be high cost to be high impact. 

 ì Present water tasting opportunities, where possible.

 ì Evaluate information and engagement programs (i.e. pre and post tour surveys). Build in research or evaluation 
before and after tours to track effectiveness.

Orange County

Tours have been a key part of Orange County’s outreach 
program since Water Factory 21 opened in 1975, and were 
a critical element for the new Groundwater Replenishment 
System. Hundreds of requests are received each year from 
the local community, universities, water agencies and 
international organisations. Taking stakeholders on tours in 
Orange County has also helped other jurisdictions to gain 
acceptance for their own purified recycled water schemes.  

Perth 

The visitor centre played a key role in the community 
education strategy with more than 11,000 people taking 
guided tours. Although the community is not able to tour 
the actual physical plant, the fact that they are located on 
the same site helps to provide a feeling of transparency 
and break down stigma. Surveys before and after touring 
the visitor centre, demonstrate an average increase in 
support from 74% to 93%. 

San Diego

Stakeholders cite the construction of the demonstration 
facility and testing over a one year period, as the key factor 
that helped move the needle towards acceptance after 
the initial failure. The visitor centre presented information 
about the urban water cycle and technology. 

Singapore

The NEWater Visitor Centre is the global flagship – 
marketed as a tourist destination, highly invested in, 
regularly updated, vigorously promoted and defended.  

Upper Occoquan 

Invites tours of the water reclamation plant, the labs and 
the water filtration plant. 

Orange NSW (stormwater)

Conducted bus tours to show interested locals and 
stakeholders the site of the proposed scheme. 
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World Health Organization

In its publication Potable Reuse – Guidance for producing 
safe drinking water, the WHO advises, “Where possible 
consider establishing visitor centres and organizing plant 
tours as learning experiences.” (WHO, 2017 - See page Key 
research and publications)

ACTIONS

4.1 Explore options for a demonstration plant 
and/or visitor centre, to demonstrate purified 
recycled water in action, showcase the 
technology, the results, the product, and 
provide a space for calm consideration. Bring 
together science and engineering in a fun and 
engaging way – create a new way to see, hear 
and interpret scientific data.
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Lesson 5

Wording and imagery are critical

This will be specific for each community, so local 
research is important. Choose words and branding 
that resonate and do not alienate. Technical 
jargon confuses people and doesn’t build trust.

‘Water should be judged by its quality and 
not its history.’  
Lucas van Vuuren, South Africa

 ì Draw on the rich body of global research and community of practice that has evolved.

 ì Different words, images and approaches may resonate with different communities, so local research plays an 
important role to identify what words resonate with each community and which carry stigma. (See example Figure 
14 and Figure 15.) Recognise that research with participants who are not familiar with the urban water cycle can 
be misleading. 

 ì Deciding which words to avoid is as important as choosing which words to use. 

 ì Avoid terminology and technical jargon that can contribute to confusion. (For example, there are no universal 
definitions for direct and indirect potable reuse. Other descriptions such as Groundwater, Reservoir Water, Raw 
Water and Treated Water Augmentation provide more clarity from a technical perspective, but may still create 
confusion within the community. See page 50 It’s all just reuse.) 

Perth

Water Corporation developed a glossary, based on local 
research, which provided a vocabulary to be used with the 
community. It also identified words and phrases to avoid. 
Local research was used to select the scheme name.

San Diego

Critics used the phrase ‘Toilet to tap’ to oppose reuse 
initially, but the Pure Water Demonstration Centre and 
engagement program, that focused on water use and 
reuse, were able to turn views around. The Downstream 
video was useful in establishing the context; signage 
focused on the water cycle; and the Demonstration Facility 
focused on how the water is treated. 

Singapore

Singapore pioneered careful terminology and branding, 
calling the scheme ‘NEWater’ and avoiding terms like 
‘waste’ and the prefix ‘re-‘, e.g. ‘potable use’ instead of 
‘potable reuse’. Every aspect of the NEWater Visitor Centre 
and bottled water were designed with terminology in 
mind. Singapore recognised that words create feelings 
– ‘used’ water and ‘new’ water were selected. Water 
was viewed as a continuum, and closing the water loop 
was acknowledged. 

Western Corridor

Continued media headlines with negative connotations 
undermined trust, e.g. ‘recycled shit’, ‘drink recycled 
sewage’, ‘will have bugs’. 

El Paso

A focus group was held at the beginning of the outreach 
program to understand the language that resonated with 
the local community. This informed the messaging.

San José

Uses information-rich web material and branding. 
Interestingly, this scheme offers the California State Water 
Resources Control Board’s ‘Terms and Definitions of 
Potable Reuse’ to consumers on its website. It also uses 
‘indirect’ and ‘direct’. 
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FIGURE 14 

Words and images can influence how individuals perceive 
different options (Slovic, Creating a New Paradigm for 
Public Perception in the Quest for Clean Water, 2018)

Downstream, Model Communication Plans, 
Talking About Water, Ways of Water 
• Positive terminology leads to early acceptance; identify 

the source of the water without stigmatising it. 

• Education programs that provide context and non-
stigmatising terms create familiarity with the urban 
water cycle of use and reuse.

• An image-rich slideshow was effective in explaining 
concepts of urban water management, pollutant 
removal, and the commonness of de facto 
unplanned reuse.

• Describe water by its quality and not its source. 

ACTIONS

5.1 Develop a local glossary. Leverage examples 
like Perth’s and California’s; refine it through 
local research. Use terms that are precise, 
simple, clear and not overlapping. Research 
shows that the general public mainly wants 
to know what water can be used safely, not 
where it came from or exactly how it was 
treated; though it is important to make that 
information available.

5.2 Build up local insights: Use the results from 
the Australian cohorts of Downstream 
and Talking About Water. Also, research 
relevant local media coverage of purified 
recycled water. 

5.3 Review and update the marketing collateral, 
signage and terminology at water industry 
sites to align with learnings from research.

FIGURE 15 

The terminology found to resonate best with Talking 
About Water participants when not provided with any 
supplemental science/technology information.

FIGURE 16 

The names found to resonate best with the community in 
Perth, Australia (Water Corporation)What’s in a name? Some alternatives

Source: Customer Reference Group Survey (n=448 response rate 96%)
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The importance of local research: Talking About Water 
findings from areas including the USA and Sydney differ 
from the findings of local research in Perth. 
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Lesson 6

News media coverage has a profound impact 
on public acceptance

It can make or break a scheme. Proactively engaging key influencers and the media, leveraging social 
media, and utilising expert testimony and third party advocacy can help build trust and transparency. 

 ì Have a response plan prepared for any public dialogue before there is any relevant information about water supply 
options being considered.

 ì Media stories about information from official sources tend to be more positive or neutral. If people hear of something 
through unofficial channels this can create erroneous perceptions of secrecy and erode trust.

 ì People are more likely to support purified recycled water when they understand the water cycle, which can be hard 
in short media stories. Focussing primarily on face-to-face communications rather than a media-led approach may 
be better, with good media engagement in support.  

 ì Proactively keeping the media informed and up to date at every step of the journey will avoid surprises and 
improve credibility.

 ì Working with the media so they understand the impact of stigmatising words and headlines can be helpful. 

 ì Stakeholders and commentators (qualified or otherwise) are highly influential and can shape the views of the general 
public. First impressions are very powerful. 

 ì Independent expert testimony (third party advocacy) is an effective way to provide answers to difficult and 
challenging questions on health, safety and quality. This may be in a range of contexts, and may arise at short notice. 

 ì Online communication is a key tool for spreading information. Leverage social media channels to tell the purified 
recycled water story in a fun and engaging manner.

Orange County

Successful engagement with key community leaders and 
the media built a strong relationship of trust. The media 
used information from Orange County’s media information 
pack. Between 2000 and 2016, 158 articles were published 
about the scheme: 72% were neutral, 28% were positive, 
0% negative. 

Perth

The grass roots campaign was based on the success of 
Orange County, with a focus on proactively engaging key 
influencers and the media. They were invited on tours and 
provided with regular updates to keep them informed 
throughout the entire journey. As a result, occasional 
negative or sensationalist articles were not picked up by 
mainstream media outlets. 

Toowoomba

The media coverage amplified community mistrust 
and fear about the reuse scheme. Media sourced large 
amounts of information from other commentators, rather 
than through Toowoomba City Council; including labelling 
Toowoomba ‘guinea pigs’, even though many global cities 
already had potable reuse. 

San Diego

In the first round the media aired the claims and views 
of different commentators. Years later the media itself 
became a commentator, for example the San Diego Union-
Tribune published a humble editorial about its change of 
heart and decision to support purified recycled water.  

Western Corridor

Polling showed that the community were initially receptive. 
However articles were published with damaging headlines 
and giving significant air time to critics. 

San José

As the supplier to Silicon Valley there is a strong focus 
on electronic communications and an active social media 
campaign along with education and information. 

Singapore

Though Singapore’s media environment is less hostile than 
elsewhere, the PUB, Singapore’s National Water Agency, 
nonetheless practiced sound media management, taking 
target journalists on tours to Orange County, making the 
Chairman available for interviews, and providing constant, 
transparent updates. 
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ACTIONS

6.1 Prepare a response plan for proactive and 
reactive media coverage or issues.

6.2 Have credible spokespeople and third 
party advocates available to comment if 
warranted. This may involve them entering 
media discussion at short notice, so advance 
preparation is valuable. 

6.3 Develop detailed Frequently Asked 
Questions. WSAA’s Water 360 database has 
materials that can be leveraged.  

6.4 Have video footage of various aspects ready 
to give TV media as background vision.

6.5 Provide information about the water cycle, 
that all water is used and reused, as part of 
general communications.

6.6 Keep the media proactively informed at every 
step of the way – media are a key information 
source for the community.

6.7 Make social media a priority. Actively monitor 
and feed social media channels as well as 
traditional media.

FIGURE 17 

Stone Full Circle Pale Ale was brewed with Pure Water 
from San Diego, (sdnews.com, 2018).
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Lesson 7

Political support is essential

Political cycles can polarise an issue, and force people to take a side. Good engagement across the 
political spectrum, to gain and keep support, is critical. 

 ì Considering complex issues during election periods can be challenging, and potentially polarising. Misleading 
information may be generated making it harder for people to make an informed decision, change their minds, or not 
choose a position at all. 

 ì Critics may seek to foster doubt and stigma in relation to purified recycled water.

 ì Track community sentiment that can be used to help the government make informed, evidence-based decisions.

 ì As there are various levels of government, multiple parties, and changes in portfolio, engage across the spectrum 
early and regularly, and manage risks early to maintain support. 

 ì Agree on measurable indicators and targets for success upfront, whether a threshold of community acceptance or 
other indicators. 

Toowoomba

Initial government support was harder to maintain once 
community concerns emerged. The federal government 
tied funding for the scheme to a referendum, which 
required people to make a ‘yes/no’ decision. 

San Diego

Mayor Jerry Sanders opposed reuse. He was accused 
of letting polls dictate his policies, rather than trying to 
lead the community in a positive direction. But his later 
conversion to a supporter of purified recycled water 
helped the scheme’s profile, as he was involved in the 
kick-off of the pilot project. San Diego is now proceeding 
with a scheme. 

Singapore

The program of community engagement in Singapore 
was overtly government-led; the consistent, supportive 
messaging from all levels of government was a key part of 
its success. Political leaders publicly drank the water. 

Western Corridor

Changes in government over time saw different attitudes 
towards the scheme. There was much emotive political 
debate, and this can make rational consideration 
more challenging. 

ACTIONS

7.1 Brief Ministers, local Members of Parliament 
and advisers from all levels of government, 
and all parties.

7.2 Arrange educational tours to visit other 
schemes if appropriate. Perth’s groundwater 
replenishment scheme and SEQ’s Western 
Corridor Scheme are good choices being 
in Australia. Reservoir augmentation 
schemes would also be worthwhile such as 
San Diego, Singapore.
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Lesson 8

Grass roots education and engagement

Can be more effective than high profile marketing activity or an ‘above the line’ presence.

 ì Local research will help to develop education and engagement strategies that resonate with your community and 
meet their needs. (Consider different demographics including CALD groups.)

 ì Having a carefully prepared glossary and Frequently Asked Questions, helps to guide quick responses to complex 
questions, building trust. 

 ì The concerns of the community need to be heard and understood. Listen to the issues and address those concerns. 
Have credible experts on hand who can answer more technical questions as they come up. Being unable to answer 
these questions can erode trust and credibility.

 ì Identify and engage with key stakeholder groups that can help to garner public support. Identify individuals that 
may advocate for and against. Understand their concerns and interests, invite them on tours, have face-to-face 
conversations, check in with them frequently, keep them up to date every step of the way. (Consider journalists, 
universities, the medical community, scientists, business leaders and other public figures.)

 ì If possible, bring samples of the water at different stages of the treatment process to help show the effectiveness of 
treatment, and break down stigma. Try and provide samples of the purified drinking water for people to taste.  

 ì Independent expert testimony is an effective way to provide answers to difficult and challenging questions on 
health, safety and quality. Consider how guest speakers can add credibility to your message, and use the ‘Ask an 
Expert’ material on the Global Connections Map.

 ì Having said that grass roots works, it is worth noting that some critics of reuse have invested heavily in mass media 
advertising (for example in Toowoomba). It may be worthwhile to have budget available to also book above the line 
advertising, if appropriate. 

Orange County

A comprehensive public outreach and engagement 
strategy over a decade brought about public acceptance, 
initially focusing on educating political and community 
leaders, to build understanding and support. From 1997 
to 2007, more than 1200 face-to-face presentations were 
given to local, state and federal policy-makers, business 
and civic leaders, health experts, environmental advocates, 
academia and the public. 

FIGURE 18 

Grass roots campaigning in Perth 
(Water Corporation, 2019)

Perth

Water Corporation relied on presentations and face-to-
face conversations to build trust. This offered education 
on the topic and provided the opportunity for a two-
way discussion. Staff attended markets, festivals and 
community events to reach a broad audience. This was a 
cost-effective approach, which built trust with customers 
who may prefer it to ‘glossy’ media campaigns. 

San Diego

San Diego’s demonstration facility was visited by over 
10,000 people on the way to achieving community 
acceptance for purified recycled water. 

Singapore

The program of engagement included grass roots as well 
as high level. Visiting the NEWater Centre is part of the 
curriculum for every school student. All kinds of community 
groups were also targeted. PUB, Singapore’s National 
Water Agency, soon realised that education collateral in 
community languages was needed, when they noted that 
many grandparents brought children on tours. 
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Western Corridor

Due to timeframes, there was a high profile drought 
campaign, but there had been less early grass roots 
education about water science and purification technology. 

Research

Downstream, Talking about Water, Ways of Water 
– all highlighted that simple, image-rich displays are 
an effective way of explaining the water cycle and 
increasing understanding. 

ACTIONS

8.1 Develop a stakeholder matrix for prioritising 
education activities, leveraging resources 
produced by the Australian Water Recycling 
Centre of Excellence.

8.2 Develop a list of opportunities for grass roots 
engagement, such as community events, 
fairs, markets, Rotary and Lions clubs. Train 
staff in messaging and language.

8.3 Identify potential advocates (and critics) from 
different fields, including within government.

8.4 Identify champions for purified recycled water 
and never stop engaging and networking.

8.5 Start by educating water staff, who can be 
key ambassadors and/or may need time to 
become familiar with a step-change in policy.
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Lesson 9

General education around the water cycle and context

Will help prevent stigma and encourage acceptance. Provide information on the range of long-term 
supply options, climate trends and cost.

 ì This does not just mean the natural water cycle of rainfall, runoff and evaporation. It refers to the urban water cycle, 
ie the recycling that occurs around the world wherever treated wastewater discharged by upstream communities, 
along with industrial pollution and stormwater runoff, enters water bodies that are reused by downstream 
communities as a drinking water source. 

 ì Draw on the rich body of research that has evolved through extensive investment around the world.

 ì Do more ‘inform and educate’ – providing general education before you do consultation around a specific scheme 
will help to ‘inoculate against stigma’. Start education now, rather than waiting for a ‘crisis’. Education should 
precede consultation.

 ì Promote reimagining water and wastewater as valuable resources.

 ì Show upstream discharges around the world, telling the full story, as telling only part of the story yields 
uninformed opinions. 

 ì Use a few key concepts or messages that have been developed through the extensive community of practice, that 
resonate with the local community:

• we have only ever had the same water on earth – it 
cycles endlessly, should not be used and disposed of

• all water is used and reused. Planned reuse schemes just 
do it faster than Mother Nature 

• the water molecule stays pure – other things attach to it 
but can be removed 

• don’t hide where the water is from (be transparent)

• drinking water reuse is becoming quite mainstream and 
happens all over the world. If you’ve been to California, 
Singapore, or Disneyland in Anaheim, you’ve probably 
already sampled purified recycled water 

• incorporate cost information, plus aspects like energy 
and climate resilience

• treatment matters more than source 

• at educational sites and displays, don’t try to argue for 
a conclusion or persuade – just present the facts and let 
people come to their own conclusions. Visitor centres 
create different learning experiences – a new way of 
communicating about science and technology

• emphasise the quality of the water after the treatment it 
has been through, rather than its history

• When people realise their current water source 
isn’t completely pure either, but is made drinkable 
by treatment systems, they’re more open to 
considering purification.

Perth

A visitor centre was built to provide an educational facility 
with an overview of the water cycle, the need for water 
recycling and the groundwater replenishment process. A 
school program also focused on teaching students about 
the water cycle, how drinking water was provided to the 
home, and how wastewater was removed, to encourage 
water efficient behaviours as well as acceptance of 
groundwater replenishment.

Toowoomba

The compressed timeframe meant it was not possible to 
undertake slow, generalised water cycle education, prior to 
consultation about a specific recycling proposal. 

El Paso

El Paso Water found that the level of acceptance grew 
with more knowledge. People were generally more at ease 
with the idea of drinking purified recycled water when they 
understood the process and how different contaminants 
are removed.

San Diego

Used imagery from the Downstream study in its tours, plus 
maps of the upstream discharges that have always been 
part of the city’s water supply sources. 
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Singapore

Information about the water cycle was carefully crafted as 
a key focus in the NEWater visitor centre. 

Upper Occoquan

Over time the water industry supplying Northern Virginia 
acknowledged that unplanned recycling was occurring. 
When coupled with improvements to water quality, the 
community welcomed upgrading it to a fully-fledged 
purified recycled water scheme. 

Inoculation theory

Used by social psychologists to explain how exposing 
audiences to factual information, and weak versions of 
likely counter-arguments, can help them rationalise and 
judge factually when those counter arguments are raised 
in debate. For example ‘Toilet to Tap’ – education materials 
could explain to the community that they will hear this 
phrase, but it does not describe the process – there are 
many treatment stages in between. 

Ways of Water

An animation that explained various ways drinking water 
is delivered was found to be very useful in showcasing 
different approaches without complex terminology.

ACTIONS

9.1 Invest in engaging, interactive, and 
easy to digest video footage and other 
materials and activities. WSAA has a 
range of video resources available in the 
Water 360 database. 

9.2 Build information on the urban water cycle 
including the unacknowledged recycling that 
happens everywhere, including in Australia, 
into ongoing education activities. This may 
include maps and animations of upstream 
discharges and downstream communities. 
Showcase that water treatment, and not 
water source, protects public health. 

9.3 Develop robust information about purified 
recycled water and other supply options, 
such as cost, energy, climate independence, 
environmental impact.
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Lesson 10

Regulators play a powerful role

They will lead government and community perception, and have the authority to determine whether 
purified recycled water can proceed. It is their role to take a conservative approach to risk management, 
so it may take a long time for them to become comfortable and produce a regulatory framework. Good 
regulatory engagement, and high transparency, are essential. 

 ì Allow plenty of time and sufficient resources to interact with regulators. If supportive, they can become influential 
advocates, but if they appear hesitant or are unsupportive it can influence Government and community levels 
of trust.  

 ì Incremental steps over a long period of time may make it easier to secure support at each stage. (Start with a low 
risk trial or demonstration plant, to gain confidence in the technology and capabilities, then work up to a full-
scale proposal.)

 ì Maintain trust through transparency - be open when things go wrong. This is an opportunity to build trust in the 
long run. (Learn from mistakes and don’t make the same one twice.) 

 ì Engage with regulators frequently and openly throughout the entire planning, testing, building, commissioning and 
operation stages – or until they request less engagement. (Ensure that adequate resources are available for this.)  

 ì Keep them informed and up to date at every step of the way so they can confidently respond to questions when 
contacted by media, Government or the public.

Perth

Regulators were engaged during development of the 
initial concept. They took a leading role in engaging which 
helped lead to buy-in from other key stakeholders. The 
relationship with the Health regulator was particularly 
key. Water Corporation provided full, real-time access 
to all plant monitoring information; and instigated 
monthly meetings to build trust through transparency. 
Although the regulator was open to the concept early on, 
incremental steps including a pilot trial and low-risk trial 
helped secure support and buy in.

Western Corridor

Regulatory requirements were finalised after contracts 
had been signed. The final regulatory requirements went 
beyond what had been anticipated, adding cost and 
complexity to scheme management.

San Diego

Like most places, regulators had to develop new 
frameworks to cover drinking water reuse. There was an 
interplay between health and environmental regulation. 
The transition to a purified recycled water scheme avoided 
the need to upgrade an aging wastewater treatment plant, 
so the environmental regulator found itself supporting 
reuse and relaxing its usual environmental standards for 
wastewater discharge facilities.

Orange NSW (stormwater)

Regulatory framework development took a long time as 
there was little precedent to work with. The urgency of 
falling dam levels helped accelerate the work.

ACTIONS

10.1 Maintain strong regulatory relationships 
with health, environmental and 
pricing regulators.

10.2 Encourage regulators in different 
jurisdictions to liaise and share learnings.

10.3 Begin preliminary consideration of what 
a local regulatory framework purified 
recycled water for drinking might look like.

10.4 Engage with regulators now to understand 
their resource, governance and information 
needs, and their current views.
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The challenge of ‘IPR, DPR’

LESSONS LEARNT

1 The term potable reuse, though not well 
understood by the community, is widely used 
within the industry.

2 Terms like ‘indirect’, ‘direct’ and ‘acknowledged 
potable reuse’ can lead to confusion, and are not 
transparent about safety levels.

3 Associating indirect potable reuse with terms 
like ‘environmental buffer’ or ‘natural’ creates 
emotional reactions that influence people’s 
perceptions.

4 The configuration of a purified recycled 
water scheme may be better described as 
Groundwater Augmentation, Reservoir Water 
Augmentation, Raw Water Augmentation or 
Treated Water Augmentation.

5 All forms are required to meet health and 
safety standards. Communications should 
focus on the quality of the water, rather than 
technical details.

This section discusses some common industry terminology. 
Some water industry leaders are now recognising that 
certain terms create confusion, and are unhelpful, 
especially when talking with the community. WSAA 
supports the push to move away from such terms, and 
focus on the essential points which are that:

• Regardless of the configuration or classification, 
all schemes are required to meet health and 
safety standards.

• Research has shown that people care more about the 
quality of water (the outcome of treatment), than its 
source or method of treatment.

Direct and indirect potable reuse

Two of the terms most commonly used to describe 
different configurations of purified recycled water for 
drinking are Direct Potable Reuse (DPR) and Indirect 
Potable Reuse (IPR). The challenge is that there are no 
universally accepted definitions for these terms.

What is IPR?

Most definitions distinguish IPR based on the water 
going through a ‘natural, environmental buffer’, such as a 
groundwater aquifer, reservoir or river. The notion is that 
dilution and retention time can reduce potential risk by 
decreasing the concentration of contaminants that may 
be present.

PERTH

7
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What is DPR?

DPR definitions usually refer to ‘engineered storage’, 
or ‘additional treatment barriers or control systems’. 
Regulatory clearance for DPR systems has generally been 
slower than for IPR.

Why are those distinctions misleading?

When describing the configuration of a purified recycled 
water scheme, classifications such as IPR and DPR, provide 
little meaningful information about the safety of the 
resulting drinking water.

Regulatory requirements require all water 
to meet drinking water guidelines at the 
point where it leaves an advanced water 
treatment plant

In fact:

• From a risk management perspective, DPR systems 
can provide an equivalent, or superior alternative to an 
environmental buffer;

• In IPR systems, the recycled water is usually higher 
quality than the water it is then mixed with in the so-
called environmental buffer. The recycled water is likely 
to be exposed to contaminants in the raw water in the 
river/aquifer/reservoir, which then have to be removed 
again in the conventional drinking water treatment plant. 
Some argue that this process in fact ‘re-contaminates’ 
the water.

What impact does this terminology have 
on perception?

Some believe that this terminology unfairly favours IPR by 
imbuing it with perceived benefits:

• The terms ‘environmental buffer’ or ‘natural buffer’ 
convey a positive feeling, even though these systems 
may actually increase rather than reduce risk.

• Research has shown that some people think they are 
doing something good for the environment.

• For some people, the word ‘buffer’ implies another level 
of treatment, which suggests (wrongly) that it is more 
protective of public health.

Phraseology and the words and images 
selected to describe alternative strategies 
can have dramatic impacts on perception. In 
social science vernacular, this is referred to as 
the ‘affect heuristic’ (Slovic et al. 2004.)

For this reason, this report does not use IPR or DPR to 
describe purified recycled water schemes. Instead it uses 
the below terms which were included in Bill AB574 on 
Potable Reuse Regulations in California, 2017:
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FIGURE 19 

Terms used in the Californian potable reuse bill

Groundwater augmentation

Where the purified recycled water travels through a groundwater aquifer before being treated for a second time at a 
conventional drinking water treatment plant. (Examples: Perth, Orange County)

Reservoir water augmentation

Where the purified recycled water travels through a raw water reservoir before being treated again at a conventional 
drinking water treatment plant. (Example: Singapore, San Diego)

Raw water augmentation

Where the purified recycled water is combined with the raw water before the inlet of a conventional drinking water 
treatment plant where it is treated for a second time. (Example: Wichita Falls, Big Springs)

Treated water augmentation

Where the purified recycled water is combined with the treated after the outlet of the conventional drinking water 
treatment plant. (Example: Namibia, El Paso)

49



Almost without exception, regulatory requirements require 
the quality of purified recycled water intended for drinking 
to meet or exceed drinking water guidelines at the point 
where the water leaves the treatment plant, regardless of 
the configuration option.

WSAA also predominantly uses purified recycled water 
rather than potable reuse as many outside the water 
industry find the term ‘potable’ technical, confusing or 
unfamiliar. However, we note that the optimal terms are 
still to be decided – different communities may prefer 
different words, and terminology should evolve as our 
understanding of community preferences grows.

Acknowledged versus 
unacknowledged reuse

Many communities also drink recycled water through 
unacknowledged water recycling (sometimes referred to 
as unplanned, incidental or de facto reuse). This is used 
to describe situations where one community collects and 
treats its wastewater, discharges the cleaned product 
into a river and, downstream, another community uses 
the same river, groundwater or reservoirs as its drinking 
water source.

This recycling of mixed water is as old as the planet – a 
part of an unending cycle. Water molecules have been 
used over and over again – processed through the kidneys 
of dinosaurs, circulated through the aqueducts of ancient 
Rome, flushed away in toilets, treated and consumed 
again in London (River Thames, which contains treated 
wastewater from Oxford, Reading, Swindon and Bracknell); 
in Adelaide (the Murray-Darling System contains treated 
wastewater from Canberra, Albury and Wagga Wagga); 
in Sydney (Warragamba Dam receives water containing 
discharges from Goulburn, Lithgow, Moss Vale, Mittagong 
and Bowral); in New Orleans (the Mississippi River) and 
in almost everywhere else where cities are downstream 
of others. There is rarely such a thing as a ‘pristine’ 
source of water.

Planned purified recycled water schemes are simply more 
upfront about the history of the source water. They involve 
a deliberate decision to reuse the treated wastewater, 
rather than an incidental decision because it is already in 
the water supply.

All drinking water in the developed world is treated to 
drinking water quality standards by water treatment plants 
to be safe to drink when supplied to customers.

The way forward 
We have an opportunity

Research has shown that when the 
community understands the context of the 
water cycle and our role in it, they get it. A 
deep understanding of what water can be 
safely used for, does not require the use of 
technical terms that confuse and mislead.

The water industry now has a challenge 
and an opportunity, to share a more holistic 
view of the water cycle of use and reuse. 
There have been major steps forward in 
society’s ability to use and reuse water to be 
fit for the purposes we need. Many current 
engineering terms do not add clarity, and 
seek to draw meaningless distinctions. What 
is needed are simple terms to explain the 
water cycle and how we manage it, that are 
not confusing or jargonistic, or focus on the 
wastewater step in the water’s history.
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SAN DIEGO

Appendix A 
Case studies

1 Orange County, California, USA

2 Perth, Western Australia

3 Singapore

4 San Diego, California, USA

5 El Paso, Texas, USA

6 Toowoomba, Queensland, Australia

7 Western Corridor, South East Queensland, Australia

8 Upper Occoquan, Virginia, USA

9 Orange (stormwater), New South Wales, Australia

10 San José, California, USA

A
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1 Orange County, California, USA

Groundwater Augmentation 380 ML/day Water Factory 21 1976 
 GWRS 2008

SECONDARY 
WWTP

CHLORINATION MICRO – 
FILTRATION

REVERSE 
OSMOSIS

ADVANCED 
OXIDATION

AQUIFER 
RETENTION

CHLORINATION POTABLE WATER

Orange County began recycling water for drinking 
in 1975 with Water Factory 21, which purified 
wastewater for a seawater intrusion barrier. In 
2008 a Groundwater Replenishment System 
was added, increasing capacity and updating 
the technology. The success of this scheme and 
its public outreach program has been a major 
influence on other projects around the world. 
Orange County frequently hosts elected officials 
and international visitors.

Context and drivers

Seawater ingress

The ground water basin, a key drinking water source, was 
being contaminated by seawater. A hydraulic barrier was 
created by removing brackish water and pumping in water 
from Water Factory 21.

Supply diversification

Water Factory 21 was also the first drinking water reuse 
scheme in the USA. The Orange County Groundwater 
Basin provides 75% of the drinking water supply for 
2.5 million people. Along with Santa Ana River, rainfall, 
reused water and excess imported water, reclaimed water 
has become increasingly important for balancing basin 
withdrawals in the face of dry weather conditions, water 
conservation and recycling upstream, and environmental 
restrictions on imported supplies.

Increasing capacity

With recurring drought and worsening groundwater 
overdraft, Water Factory 21 could no longer keep the 
ingress at bay. It was closed in 2004 and replaced with 
an expanded Groundwater Replenishment System in 
2008, which provides enough water for nearly 850,000 
residents. In 2015, it was expanded at a fraction of the cost 
of importing water or desalination.

LESSONS LEARNT

1 Starting outreach early gave the community 
time to be comfortable.

2 Public confidence was increased by enlisting 
community leaders and key influencers as 
advocates, making written commitments; and 
setting up an independent advisory board panel 
to provide scrutiny and advice.

3 Information was tailored to meet the needs 
of the community by researching public 
concern, and delivered through face-to-
face presentations.

4 Terminology and wording was chosen carefully, 
including the project name which was picked to 
reflect the overall objective of the project.

5 Journalists relied heavily on the factual content 
provided on the website.

6 Community engagement is an ongoing process 
– outreach continues today, assisted by 
media interest. The H2O Learning Centre was 
constructed after groundwater replenishment 
commenced, to support ongoing outreach.

54



Timeline
1975 Water Factory 21 is unveiled.

1997 Community outreach program for GWRS 
commences.

2008 The GWRS replaces Water Factory 21, increasing 
capacity from 57 to 265 ML/day.

2015 GWRS is expanded to produce 378 ML/day.

2017 Advanced purified water is bottled for the first 
time in the Western Hemisphere.

2023 GWRS will produce 492 ML/day.

Physical system

The GWRS is the world’s largest purification system 
for groundwater augmentation. It purifies treated 
wastewater at the Advanced Water Purification Facility in 
Fountain Valley.

Around 113 ML/day is injected into the Seawater Intrusion 
Barrier at Huntington Beach and Fountain Valley. The 
remaining 265 ML/day is pumped into the Kraemer, Miller 
and Miraloma Recharge Basins in Anaheim.

Approach to community acceptance

A comprehensive public outreach and engagement 
strategy was undertaken over a decade.

“We brought the community with us instead 
of informing them afterwards.”

Jennifer Cabral, 
spokeswoman for the Sanitation District.

Local research

Orange County Water District (OCWD) hired additional 
staff and spent $200,000 – $300,000 per year on 
external communication consultants. Initial research using 
focus groups and telephone surveys identified that key 
issues for customers were:

• Cost

• Health

• Safety

• Water reliability

• Suspicion of jargon

• Importance of RO purification.

These insights were used to develop talking points, and 
the project name was changed from ‘Orange County 
Reclamation Project’ to ‘Groundwater Replenishment 
System’ to better communicate the objective. This work 
also helped to identify business, environmental, political, 
and other community leaders who would help to influence 
public opinion.

Community input was collected via four public forums held 
from 1997. The high water quality enabled messages such as:

Near distilled water quality

So pure you have to add back minerals

7 plus years of testing

Same technology that is used for baby food 
and medicines

FIGURE 20: WATER FACTORY 21 (USGS, 2019)

FIGURE 21: GWRS (ORANGE COUNTY WATER DISTRICT, 2019)

FIGURE 22: OCWD H20 LEARNING CENTER CORRIDOR (BYBEE, 2019)
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FIGURE 23:  SAMPLE OF WATER PRODUCED BY THE GWRS 

Influencing the key influencers

The first phase of engagement focused on educating 
political and community leaders about the project, to build 
understanding and support. More than 1200 face-to-
face presentations were given to local, state and federal 
policy-makers, business and civic leaders, health experts, 
environmental advocates, academia and citizens from 1997 
to 2007. Written commitments and letters of support 
were sought. Meetings were held with any group that 
had concerns. Targeting medical and minority groups 
was a contributing factor to success. Collateral material 
(letters, newsletters, brochures, video) at these events also 
provided additional information.

Website

A sophisticated website presented time-elapsed videos 
of the GWRS construction, an online learning centre, a 
36-page press kit and a real-time calculator showing 
the volume of water produced. The website discusses 
unacknowledged reuse around the USA, in the Santa Ana 
River, and that water from Northern California included 
some treated sewer water.

Independent advisory board

To increase public confidence an independent panel was 
established to scrutinise critical aspects and provide 
feedback. It consisted of experts from toxicology, 
microbiology, hydrogeology, public health and 
environmental engineering.

Print media

Media played a key role in shaping public perception. A 
2017 University of Nevada study analysed 158 articles 
about the GWRS, from 2000 to 2016. It found 72% of the 
articles to be neutral, 28% positive and none negative. The 
study observed that most factual details in the articles had 
come from the “Facts and Figures” document provided on 
the GWRS website, meaning the media had a high level of 
trust in OCWD, considering them a credible source, rather 
than giving other sources a voice of authority.

Tours

OCWD had been providing tours of Water Factory 21 
throughout its life, however efforts were increased as part 
of the outreach for GWRS. Both Orange County Sanitation 
District and OCWD ran tours and received hundreds of 
requests each year from the local community, universities, 
water agencies and international organisations. These 
tours also played a role in helping other purified 
recycled water schemes gain acceptance with their 
key stakeholders.

“Just 45 minutes earlier, it was effluent, 
piped over from Orange County’s 
wastewater treatment plant next door. At 
a specialized plant, it then went through 
several stages of purification that left 
it cleaner than anything that flows out 
of a home faucet or comes in a brand-
name bottle.”

Quote from a news article, Schwartz, 2015

Bottling

California passed legislation in 2016 to help promote water 
recycling, by allowing purified recycled water facilities 
to bottle purified wastewater for demonstration and 
educational purposes. Bottled advanced purified water 
from GWRS is now available to help educate the public on 
the safety, reliability and taste of recycled water.

Visitor centre

The H2O Learning Centre was built in 2010 to tell the 
OCWD story in an interesting and interactive way, and 
secure the support of the next generation. It educates 
visitors about:

• The water cycle and our role within it

• Water reuse that occurs around the world

• The treatment process and how water quality is ensured 
through monitoring and testing

• Water’s role in supporting a thriving economy.

FIGURE 24: H2O LEARNING CENTRE (BYBEE, 2019)
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2 Perth, Western Australia

Groundwater Augmentation 14 GL/year 2017

SECONDARY 
WWTP

ULTRA FILTRATION REVERSE OSMOSIS ULTRAVIOLET 
DISINFECTION

AQUIFER 
RECHARGE + 
STORAGE

GROUNDWATER 
TREATMENT PLANT

POTABLE WATER

ADVANCED WATER RECYCLING PLANT

Perth’s groundwater replenishment scheme 
recharges aquifers with recycled water, making 
Water Corporation the only Australian utility 
to implement purified recycled water from 
wastewater for drinking. Their journey is a result 
of two decades of work in securing the trust of 
regulators, bipartisan Government support and 
community acceptance.

LESSONS LEARNT

1 Taking a slow, iterative, incremental approach 
is effective. Start early, do the engagement 
gradually, and bring people along.

2 Capitalise on a ‘burning platform’ (e.g. low rainfall) 
to raise awareness that there is a real problem to 
solve, and long-term sustainability is the solution.

3 Grass roots engagement can be very effective. 
Educating people about the water cycle increased 
acceptance of non-traditional water sources.

4 Words and language matter, and will be specific 
to each community.

5 Place based learning is effective. The visitor 
centre provides a great opportunity to engage 
the community in a conversation.

6 Trust was built through transparency – 
especially when things went wrong. By gaining 
the support of regulators and the government 
early, those stakeholders were able to advocate 
for the scheme, which helped bring the 
community along on the journey.

7 Setting measurable indicators and targets for 
success upfront, helped to clarify the objectives 
for community engagement.

Context and drivers

Reduced rainfall

Perth’s rainfall has reduced significantly over 40 years, 
impacting stream flows and groundwater supplies. A 12% 
reduction since 1990 has resulted in a 50% reduction in 
stream flows into Perth’s reservoirs.

FIGURE 25: WATER CORPORATION’S APPROACH TO SECURING A 

CLIMATE RESILIENT WATER SUPPLY

Figure 23 shows the three-pillar approach to securing a 
climate resilient water supply, underpinned by the Security 
through diversity strategy. Groundwater replenishment 
was a key element, complementing a suite of sources 
including desalination, groundwater, and recycling for non-
drinking purposes.
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FIGURE 26: HISTORIC STREAM FLOWS INTO PERTH DAMS AND WATER 

SUPPLY (WATER CORPORATION 2019)

Figure 24 shows the declining inflows into Perth’s 
reservoirs, and its journey away from relying on surface 
water supplies. This powerful image of the extreme impact 
of climate change on Perth’s water sources, has been a 
valuable tool when communicating the need for alternative 
drinking water supplies.

Timeline
1996 Effects of using drinking water to recharge aquifers is 

studied in partnership with CSIRO.

2001 Dam levels decline by 360%.

2004 Groundwater replenishment identified as potential 
new water source.

2005 EPA support a trial.

2007 Interagency working group formed.

2008 State Government commits to a trial.

2009 Water forever: Towards Climate Resilience 50 year 
plan released.

2010 Groundwater Replenishment Trial Commences.

2012 Trial concludes, replenishing the Leederville Aquifer 
with up to 5 ML/day.

2013 State Government approves Groundwater 
Replenishment as the next new water source.

2014 Construction of Stage 1 scheme commences (14 GL/y).

2016 State Government approves Stage 2 (28 GL/y).

2017 Recharge Stage 1 commences after 1 year of 
commissioning.

2018 Construction of Stage 2 AWRP, pipeline and recharge 
bores up to 1400m below ground begins.

“We were slowly warming people up to 
drink recycled water, to build up trust and 
permission within the community.”

Nick Turner, then Strategy Manager of 
Water Recycling

Physical system

Secondary treated wastewater from Beenyup Wastewater 
Treatment Plant is diverted to Beenyup Advanced Water 
Recycling Plant, where it is further treated to drinking 
water quality, instead of going to an ocean outfall.

The recycled water is recharged into the confined 
Leederville and Yarragadee aquifers. At the start of the 
Leederville trial, it was estimated that the water would 
take around 30 years to reach the first drinking water 
abstraction bore. Monitoring data suggests that with a 
full scale scheme, recharging up to 14GL/year into both 
aquifers, the water could reach the first abstraction bores 
in ten to twenty years.

Approach to community engagement

The “yuck factor” was seen as a major potential barrier. It 
was agreed upfront that the scheme would proceed if 70% 
community acceptance was achieved.

Grass roots engagement

Water Corporation built trust with a face-to-face approach 
rather than a costly marketing campaign. This was based 
on Orange County’s approach; plus the Western Australian 
community can be sceptical of “glossy” campaigns. 
Small groups enabled information to be tailored to 
individual needs. Community members could directly 
engage with the project team. A quarterly newsletter had 
1,400 subscribers.

Proactive media engagement

Water Corporation built cooperative media relationships, 
informing them of all progress and creating proactive 
media opportunities to present accurate information and 
raise awareness. A website (with an online forum), social 
media (Facebook and Twitter), and independently-run 
engagement forums provided platforms for discussion. 
YouTube was used to post short updates, interviews 
and information clips. The sentiment of people engaging 
through social media was generally positive.

Community advisory panel

An advisory panel with members from the community, 
public health and environment fields was established in 
2008. They met quarterly, provided detailed comment on 
all aspects of the trial, and developed the website traffic 
light water quality reporting system.

Tracking community sentiment

Quantitative data was collected through annual 
community surveys, visitor centre surveys, community and 
stakeholder event surveys and pulse surveys. Qualitative 
data was collected using focus groups and online forums. 
It became clear that large sections of the community 
already understood the need for alternative sources and 
were ready to have a conversation about it.
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School and university programs

More than 4600 students from years 5-12, TAFE and 
university toured the visitor centre, and a specialist 
education team visited 34 schools. Printed “Frog 
information packs” explained groundwater replenishment, 
why it was being trialled, the benefits, treatment process, 
how the quality of water is assured, and future plans.

Terminology

Water Corporation scrutinised the language for the trial 
and rephrased emotive words. The name Groundwater 
Replenishment was a result of careful research. A glossary 
was produced based on local research, with words to use 
and avoid.

Transparency

Water Corporation maintained complete transparency with 
the community and regulators. The Department of Health 
was given full access to all monitoring data. A traffic light 
system on the website, and shared via the e-newsletter, 
showed when the water met health and environmental 
guidelines. There were three instances where the 
treatment process did not meet specifications and these 
were reported to the community. None of these events 
posed a risk to the environment or public health, and 
regulators were satisfied with the response and corrective 
actions. The traffic light system reflected the status of the 
investigations and their outcome.

Educating key influencers

A cross-section of decision-makers, politicians, regulators, 
academics and health lobby groups was targeted. Years 
were invested with the objective of educating the key 
influencers whose comments carried weight and credibility 
in the community. Over 160 briefings were given to health, 
environment and local government stakeholder groups. 
GP associations, the AMA (WA), the Health Consumers 
Council, and the CSIRO were key; Water Corporation 
engaged early and repeatedly with information. Once 
Stage 1 of the Groundwater Replenishment Scheme 
was approved, it became common for stakeholders to 
advise that briefings were no longer required as they had 
sufficient information and knowledge for their needs, 
however Water Corporation continues to monitor via 
various engagement mechanisms whether briefings of key 
influencers would be advantageous.

FIGURE 27: OUTREACH STRATEGY TARGETING KEY INFLUENCERS AND 

DECISION MAKERS (WATER CORPORATION, 2019)

watercorporation.com.au8
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Visitor centre

A visitor centre was created with a theatrette and 
educational walk outlining the water cycle, groundwater 
replenishment and other initiatives to secure a climate-
resilient water supply. More than 11,000 community, 
stakeholders, school and technical groups did tours. 
Prior to the tour support for reuse averaged 74%; after, it 
jumped to 93%. 1,200 people attended bi-annual open 
days marketed as educational family events.

The trial proved that the treatment process could 
consistently and reliably produce recycled water that 
meets water quality guidelines, protecting human health 
and the environment. Community support for groundwater 
replenishment has remained steady, allowing Water 
Corporation to proceed.

FIGURE 28: BEENYUP VISITOR CENTRE (PAPERSCOUT, 2019)

FIGURE 29: COMMUNITY SENTIMENT FOR GROUNDWATER 

REPLENISHMENT OVER TIME

watercorporation.com.au13
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3 NEWater, Singapore

Reservoir Water Augmentation 600 ML/day 2003
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Singapore’s ‘best practice’ community 
engagement drew on learnings from social 
psychology on perception, risk and stigma. 
Commentators sometimes discount Singapore’s 
achievement in gaining community acceptance 
because of its political structure. This 
misunderstands the significant investment and 
proactive effort that PUB, Singapore’s National 
Water Agency, and the government has made 
to engage with the local and international 
community, to achieve acceptance and even pride. 
To ensure its million or so expats are confident 
in coming and staying, Singapore transparently 
provides information to all populations and 
ethnic groups.

Context and drivers

Supply diversification

Purified recycled water is one of Singapore’s ‘Four national 
taps’, with rainfall, imported water from Malaysia, and 
desalination. The NEWater is primarily supplied to industry 
(wafer fabrication plants) and commercial buildings. 
NEWater makes up 1-30% of the drinking water supply, 
depending on industrial demand and storage levels.

Strategic independence

The neighbouring Malaysian government is treaty-bound 
to sell water to Singapore until 2061 but not beyond. 
Singapore set water self-sufficiency by 2061 as a goal, and 
should achieve it. NEWater can already provide 30% of the 
country’s drinking and non-drinking needs, due to rise to 
55% by 2060.

LESSONS LEARNT

1 Seeing is believing – a state-of-the-art Visitor 
Centre and Demonstration Plant are powerful 
tools for creating acceptance. The NEWater 
Visitor Centre is now a tourist destination, 
showcasing to Singaporeans and the world, 
Singapore’s water innovation.

2 Meticulous focus on vocabulary, imagery 
and sequencing of messages can build 
understanding and help inhibit reactions of 
aversion or stigma. Messaging should start 
with the context of water use and reuse, and 
move through to the technology of advanced 
water purification.

3 From the highest levels down the Singaporean 
government has made a bold, consistent 
and overt effort to promote and defend the 
NEWater scheme.

4 Educating and engaging the community is never 
‘complete’. It is important to continually adapt 
and invest in the communications program.

5 While grass roots also works, Singapore is an 
example of a high investment, high profile, high 
technology path to community acceptance.

6 A strong emphasis on science, treatment 
technology and process assurance, have been 
part of the success of Singapore.

Tourism and investment

Singapore had a goal to become a ‘water hub’ in Asia 
and showcase its self-sufficient management of its water 
resources. The NEWater Visitor Centre was a key part of 
this, designed to educate the public, global dignitaries and 
industry leaders.
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Timeline

1974 Experimental recycling plant open for a year, closes 
due to cost and reliability issues.

1998 PUB and government study to gauge whether 
NEWater is a viable raw water source.

1999 Expert Panel formed to oversee the NEWater study.

2000 Pilot-scale demonstration plant 
commences operation.

2002 Bedok and Kranji NEWater factories commissioned.

2003 The NEWater Visitor Centre opened (February). On 
National Day in August, 60,000 Singaporeans toast 
NEWater in a show of solidarity.

2007 Ulu Pandan NEWater factory is commissioned.

2009 Changi NEWater factory is commissioned.

2017 A fifth NEWater plant opened at BEWG-
UESH, Changi

Physical system

The NEWater Factory receives secondary treated effluent 
form the Bedok Sewage Treatment Plant, and treats the 
water to drinking water quality.

Incorporation of psychological research

Before Singapore, the water industry believed that 
presenting data about risks and disease rates would lead 
to community acceptance. PUB had been to Orange 
County and learned about the proactive tours that had 
helped gain acceptance. When preparing a tender for their 
first NEWater plant, they decided to include a visitor centre 
in their proposal requirements to advance community 
understanding. CH2M Hill’s Linda Macpherson became the 
Concept Director. The CH2M Hill team sought out the best 
experts in risk perception and communication. A major 
innovation was to integrate the work of Dr Paul Slovic, a 
social psychologist who had researched the feeling of risk 
and how to overcome stigmatised responses.  
(See page 22.)

Slovic’s research found that communication about risk 
needs to understand how the community perceives 
specific risks, their connotations for words like “pure 
water,” or “reuse water”, and whether risk is perceived as 
familiar or unfamiliar. His work on the ‘affect heuristic’, and 
how it increases the perception of risks versus benefits 
depending on a person’s feeling, was key. It suggested 
that stigma reactions could be minimised or overcome with 
transparency, making reuse familiar, and non-stigmatising 
language. This guided the development of vocabulary 
and imagery, which was embraced by the entire team – 
technical and communication experts.

Approach to community acceptance

Stakeholder identification

Singapore engaged all possible stakeholders early, 
including political leaders, media, grassroots organisations, 
business associations, religious groups.

Pilot plant, monitoring regime

A pilot-scale (10 ML/day) plant began operation in 2000. 
An extensive water quality sampling and monitoring 
program was devised for around 190 parameters; almost 
20,000 test results were measured from 1999 to 2002.

FIGURE 30: NEWATER VISITOR CENTRE (WONG, 2006)

Expert panel

A panel of international and local water experts provided 
independent expert testimony and addressed health, 
safety and quality issues. Their verdict: that NEWater was 
consistently of a safe, high quality, well within the drinking-
water requirements of the World Health Organization and 
United States Environmental Protection Agency (USEPA).

Terminology

PUB recognised that many negative associations were 
rooted in water industry jargon and linear thinking. 
The team recognised that stigmatising words such as 
‘wastewater reuse’ deter some people from accepting 
a quality of water that is safe. The notion of closing the 
water loop was born as part of this project.
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Singapore developed a new lexicon of 
water – without the yuck factor. Used 
water is treated to meet WHO standards 
and then sent to NEWater factories to be 
further purified into NEWater (cleaner than 
normal tap water). NEWater not needed for 
manufacturing is added to reservoirs for Use 
(note – not Re-use).

The lexicon enabled understanding that NEWater 
technologies speed up the movements of the natural 
water cycle.

Visitor centre

The NEWater Visitor Centre is a state of-the-art water 
museum that acts as a one-stop centre for anyone looking 
to understand NEWater. It is open six days a week for free 
visits. Bookings are encouraged, and English-language 
guides are provided.

The centre allows visitors to view the treatment process at 
the Bedok NEWater factory from a gallery and understand 
the science behind it through interactive displays and 
workshops. Every student visits at least once while at 
school. Allowing the public greater access to the know-
how of water purification has fostered trust. Free, fun 
educational programs include:

• NEWater Scientist Program – Students take on the role 
of NEWater Scientists and explore the visitor centre

• Outdoor Classroom – Host fun activities and 
experiments to learn about reverse osmosis and other 
NEWater processes

• Water Ambassadors – Small workshops that teach 
uniformed groups (i.e. National Cadet Corps and Scouts 
Association) skills to be water ambassadors.

Attractively packaged bottles of NEWater are available for 
public sampling of the products.

The Visitor Centre is high investment, as it is built around 
the plant, not a separate building. Separate galleries reveal 
each process train in operation, with its own educational 
collateral and messaging, to build knowledge and 
understanding as the tour progresses. It is also frequently 
revamped to continue to enhance the experience.

FIGURE 31: BOTTLES OF NEWATER FOR THE NATIONAL DAY PARADE 

CELEBRATIONS OF 2005 AT MARINA SOUTH (HUAIWEI, 2005)

FIGURE 32: NEWATER IS BOTTLED IN APPEALING PACKAGING TO 

REDUCE STIGMA
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FIGURE 33: SCHOOL CHILDREN LEARNING ABOUT WATER 

CONSERVATION AT THE NEWATER VISITOR CENTRE 

(THE FINDER, 2018)

Emphasis on science

To mitigate against stigma, the visitor centre features:

• Education about the context of the water cycle, that all 
water is recycled.

• Focus on the quality of the water, not its history.

• Education materials were mainly in English, until 
PUB identified that many children visited with their 
grandparents, and provided community language 
signage as well.

• Subtle association of purification with cleanliness, 
technology, innovation. Galleries are styled as 
laboratories to lend scientific authority, staff wear 
lab coats (rather than hi visibility vests), the facility is 
extremely clean, with stainless steel surfaces. Yet the 
vocabulary is simple, minimising jargon, and there are 
many fun, engaging experiences.

• All these aspects were designed to change visitors’ 
minds about what a water purification plant might 
look like, and create an impression of quality, advanced 
science, cleanliness and purity.

Unified government support

The government went on the front foot to seek their 
community’s buy-in. The leadership championed the move 
by drinking NEWater (a Prime Minister after a tennis game), 
and statements on the cutting edge nature of the scheme.

Media engagement

PUB’s media engagement strategy included taking 
key print and electronic journalists to Orange County; 
providing public endorsements from the country’s leaders; 
and arranging interviews with the Chair of PUB, all of 
which helped overcome any journalistic scepticism. A 
recent study showed that the Straits Times almost always 
frames NEWater positively, typically referencing the 
technology (‘incredible membrane technology’; the water 
self-sufficiency and world-leading aspects, and using 
words with positive connotations such as ‘clean’, ‘high-
grade’ and ‘NEWater’. (Tortajada & Nambiar, 2019)

Singapore has a very different media environment to 
Australia. Nonetheless, Singaporean affairs are still 
reported heavily in international media, and its many 
expatriates read media from across the world. The 
government planned to do this not through secrecy, but 
through transparency.

Continued updating, refining, adapting and investing – 
Education and engagement is ongoing, mainly through 
the Visitor Centre, with more than 1.3 million visitors to 
date. Celebrations such as the opening of NEWater plants, 
and commemoration of the 5 millionth NEWater bottle, 
keep it in the public eye. NEWater has won awards for 
communication and education, including the 2014 “Water 
for Life” United Nations Water Best Practices Award. 
Singapore also fosters national pride in the scheme. 
The Singapore International Water Week has become a 
highlight of the global water industry calendar; and there is 
regular commentary on the interest, visits and learning by 
other nations, particularly the USA.

SINGAPORE 
MARRYING THE BEST OF SCIENCE 
AND COMMUNICATION

Some argue that Singapore may have simply imposed 
purification. But its approach was quite the opposite; 
if Singapore had wanted to simply impose it, the 
government would not have undertaken such a 
proactive and deliberate campaign. And it would not 
have risked alienating the many foreign companies who 
operate and invest there.
An independent survey by Forbes Research at the 
end of 2002 confirmed the success of the program. 
NEWater had a 98% acceptance rate – 82% of 
respondents would drink NEWater directly and another 
16% would drink it mixed with reservoir water.

63



4 San Diego, California, USA

Reservoir Water Augmentation 314 ML/day 2023
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San Diego shows the potential challenges in 
purified recycled water. A proposal in the 1990s 
was abandoned after critics flamed an emotive 
media campaign, with ‘toilet to tap’ phrasing 
and imagery. But aversion can be overcome, 
through patient communications explaining 
that reuse already occurs throughout the urban 
water cycle. After two decades of education and 
research, centred around a Demonstration Project 
and Visitor Centre, the ‘Pure Water San Diego’ 
program will provide one third of the city’s water 
supply by 2035.

Context and drivers

Greater local control – San Diego imports 85% of its water 
supply from the Colorado River and Northern California 
Bay Delta. The cost has tripled over 15 years. Unlike some 
parts of California, it does not sit over groundwater basins, 
and has an arid climate, with low rainfall.

Drought

Drought affects San Diego itself and the imported supplies 
it relies on.

Reduced ocean impacts

Recycling reduces emissions of partially treated 
wastewater to the Pacific Ocean, which lessens the 
impacts on ocean sediments and invertebrates.

Cost efficiency

By decreasing ocean discharges, investing in the Pure 
Water Program also eliminates the need for costly 
upgrades to Point Loma wastewater treatment plant.

LESSONS LEARNT

1 Stigmatising language can be damaging and 
entrench community opposition, especially 
without broad information and understanding 
about the urban water cycle to mitigate the 
sensational messaging.

2 It is possible to recover – through careful, 
patient community outreach and education. 
Simple, image-rich graphics that explain the 
water cycle help overcome initial resistance.

3 Getting water issues caught up in the electoral 
cycle is problematic.

4 The Demonstration Project was a key factor in 
turning public opinion, as:

• It showed people the technology, and 
repeated testing proved that it reliably meets 
safety standards

• It was an opportunity to explain that the 
City’s existing water supply already included 
upstream wastewater discharges – people 
came to understand that all water, including 
theirs, is already recycled

• People thought the water tasted good.

5 Grass roots works, perhaps even better than 
high profile campaigning.

6 Champions are important – identify advocates 
in different fields.

7 It is better not to describe any water source 
as pristine or pure. All water sources contain 
impurities. Romanticising a water source doesn’t 
educate people that all water is recycled, and 
makes purification harder to accept.
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Timeline 

1984 San Diego first considers drinking water reuse.

1994 A full-scale water reuse project is approved.

Late 1990s Media and political figures frame reuse as ‘toilet to 
tap’; proposal is aborted.

2004-06 San Diego begins first Water Reuse Study 
including public participation.

2009 Second study begins, centered around the Water 
Purification Demonstration Project.

May 2009 A Level 2 drought alert and water shortage 
emergency is issued.

2018 The California Division of Drinking Water and 
Regional Water Quality Control Board approve the 
purification concept. San Diego City Council votes 
to proceed with the Pure Water Program.

2023 Phase 1 due to start supplying 114 million litres 
per day.

2035 Scheme due to supply 314 million litres per day 
(one third of San Diego’s supply)

.

Physical system

For Phase 1, the North City Water Reclamation Plant 
currently produces tertiary treated wastewater. A portion 
of this will continue to be used for non-drinking purposes, 
the rest will be diverted to the Pure Water Facility and 
treated to meet standards for a drinking source water. 

The purified water will then be mixed with imported raw 
water sources in Miramar Reservoir, and go on to be 
treated again through a conventional water treatment 
plant. The water will be distributed in the northern part of 
the City’s drinking water service area. 

Phase 2 will use a similar approach and will provide drinking 
water to the central area of the City.

Approach to community acceptance

The first attempt (1990s)

Water cycle transparency – Like many cities, San Diego 
has hundreds of towns upstream discharging treated 
wastewater into its water supply rivers. However, a 
conscious choice was made to not risk undermining 
confidence in the current water source, to promote a new 
source. As the community had little understanding that 
water coming into San Diego was already reused, stigma 
reactions took hold easily, and negative connotations 
stuck firmly.

Political cycles

The first proposal coincided with Mayoral elections. A 
challenger used the phrase ‘Toilet to Tap’, amplifying 
community aversion and campaigning on a platform of 
‘saving’ the community from recycling. The proposal was 
also tainted by a perception of bias, as its design was to 
use treated wastewater from an affluent area, and deliver 
water to a low-income area. Accusations of discrimination 
– “the effluent of the affluent” – created outrage.

Media coverage became polarising and emotional. 
There was also public mistrust. Imagery of toilet to tap, 
plus frequent allusions to ‘drinking sewage’ in media 
commentary, was emotive. The City decided to abandon 
the proposal.

FIGURE 34 

Media portrayal of ‘Toilet to Tap’ 
(courtesy San Diego Tribune)

The second attempt (2000s)

First Water Reuse Study – In 2004 a Water Reuse Study 
was done including a public participation process. A 
group of 59 residents determined that the preferred 
option would be to augment existing supplies in the 
San Vicente Reservoir, with advanced treated recycled 
water. This was probably not the cheapest option (due 
to pumping costs), but it was what the community and 
city preferred.

Water Purification Demonstration Project

In 2009 the Council conducted another study including a 
small-scale pilot, which over a one-year period with more 
than 9,000 tests, confirmed the water meets all federal 
and state drinking water standards. The purified water 
was used for irrigation and industrial purposes during the 
demonstration project. The study:

• found reuse to be feasible and cost effective

• enabled development of new regulatory guidelines and 
legislation, and

• was a lynchpin of success by providing a venue for 
conducting tours and education.
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Regulator engagement

The legislative framework had to be developed, 
which took time. California Department of Public 
Health requested an independent advisory panel. 
The Panel found that the purified water met or 
surpassed all drinking water standards, and was 
better quality than existing water in San Vicente 
Reservoir; and that city staff had conducted a well-
directed public outreach program.

Grass roots education

Outreach experts arranged stakeholder interviews, 
speakers presentations (including to the Spanish 
community), community events, a tour program, written 
and electronic materials, traditional and social media. 
Education activities aimed to debunk ‘Toilet to Tap’ 
commentary head on with information that countered it.

Transparency about the water cycle

This time, the City made a deliberate effort to provide 
information about the urban water cycle. The chair of the 
Independent Panel insisted on forthright communications 
about the fact that unacknowledged reuse already occurs.

FIGURE 35 

Images used in the Downstream research study and 
in the Water Purification Demonstration Project 
(Macpherson, 2012)

FIGURE 36 

Map showing other reuse in the USA and around the world in San Diego tour
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Tours of the demonstration facility

Since 2011, tours have been used to demonstrate water 
purification technology, correct inaccurate perceptions, 
and solidify stakeholder relationships. Simple displays and 
animations from Downstream are placed in conference 
areas. The tour shows a map of water use and reuse 
around the US including areas of unacknowledged 
recycling. When people realise that their current source 
of water isn’t pure either, but is made drinkable by the 
treatment systems, they are more open to reuse.

The San Diego Reader newspaper noted the impact of the 
tour in a 2016 article:

‘The most startling moment of the tour comes early, 
when a map...shows that...more than half the city water 
supply comes down the Colorado River — into which about 
400 wastewater plants near dozens of towns and cities, 
including Las Vegas, are discharging their treated sewer 
water... In other words, our water supply is already recycled.

Next, a tour of the facility explains the multibarrier 
treatment process, and guests compare samples of 
recycled water, tap water, and purified water.’

FIGURE 37 

The City of San Diego fact sheet addressing ‘Toilet to Tap’ 
(City of San Diego, 2018)

Terminology

Education materials use images and words that had proven 
effective in the Downstream study. The materials provide 
information to debunk lingering Toilet to Tap ‘stigma’ 
associations. San Diego also branded their product as Pure 
Water, rather than recycled water, as this had proved more 
acceptable in the Talking About Water study.

FIGURE 38 

Organisations that have pledged support to Pure Water

Champions

There was a concerted effort to develop champions in 
the business, environmental and political sectors. Jerry 
Sanders had rejected reuse as Mayor, but in 2009, in 
severe drought, industry executives told him that water 
shortages posed a threat to their business. So he quietly 
switched sides, and the Council followed.

Nearly two dozen San Diego-based groups formed the 
Water Reliability Coalition, providing an independent voice 
about the safety and efficacy of reuse, and written letters 
of support.

Media

FIGURE 39 

Shows that the San Diego Union-Tribune, a one-time 
opponent, became an advocate for Pure Water

Successful outcome at last

The careful focus on terminology and avoiding stigmatising 
associations, combined with the deliberate grass roots 
education campaign and the continued presence of the 
‘burning platform’ of water shortages, gradually paid off. A 
2012 study by San Diego State University found that after 
being read a description of the demonstration project, 78% 
of respondents supported it. Opinion polls also found that 
residents favouring the use of advanced treated recycled 
water to diversify the city’s water supply rose from 26% in 
2004 to 73% in 2012.
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5 El Paso, Texas, USA

Groundwater Augmentation 21 ML/day 1985 
Treated Water Augmentation 38 ML/day 2020
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El Paso began treating wastewater to drinking 
water standards in the 1980s. The reclaimed 
water was supplied to unlined ponds where it 
took about a year to percolate back into the 
Hueco Bolson, mixing with the groundwater. El 
Paso now plans to build a new system which 
would put recycled water directly into the city’s 
drinking water distribution network by 2020. 
Community engagement began in 2013 and has 
achieved a high level of acceptance.

Context and drivers

Drought conditions and low rainfall

El Paso is located on the Mexican border in the Chihuahuan 
desert, with a population of 700,000. With low and 
decreasing annual rainfall, the city has experienced 
extreme drought periods spanning many years.

Existing water sources

Its three main water supplies are under increasing pressure 
from population growth and a drying climate.

• Rio Grande River – only available during spring, summer 
and early autumn, and can be further limited in dry 
years. Its allocations are contested by policy-makers.

• Groundwater – Hueco Bolson and Mesilla Bolson are 
shared with the town of Ciudad Juarez, Mexico. The level 
in the Hueco Bolson dropped 45 meters from 1940 to 
1999; it would have been pumped dry by 2025 without 
decisive action. El Paso and Juarez have collaborated 
extensively to reduce the volume of water taken from 
the aquifer.

• The Kay Bailey Hutchison desalination plant opened 
in 2007. The largest inland plant in the world, it 
treats 105 ML of salty groundwater (about 9% of the 
city’s supply).

LESSONS LEARNT

1 Incremental steps over a long period of time 
helped bring the community on the journey, 
and meant they were quite open to a new 
treatment plant.

2 Local research helped determine the language 
used with the community.

3 Proactively engaging with the media, building 
relationships with reporters and following 
up with them over time, has helped avoid 
negative headlines.

4 Focusing on explaining the ‘why’ helps people to 
buy in to the vision.

5 After completing a tour of the pilot plant 
people’s acceptance increased. People were 
more comfortable with drinking purified 
recycled water when they understood the 
process and how different contaminants 
were removed.

6 Staff members made great ambassadors and 
advocates for the project.
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FIGURE 40 

Elephant Butte Reservoir in June 1994 (full, top) 
compared to July 2013 (severe drought, bottom)

Climate-resilience

In 2011, El Paso went 119 days without rain. But while other 
Texas cities began imposing emergency water-rationing, El 
Paso was relatively untroubled. “We’re basically drought-
proof,” El Paso Water Utilities’ Water Manager Ed Archuleta 
told the Guardian. Even so, El Paso and Juarez have 
worked extensively to steadily reduce their communities’ 
water use.

“We trained our staff, they went around 
and talked to businesses and neighborhood 
associations about the need, and [explained] 
that the technology was safe. We were still 
feeling the drought around that time,”

Christina Montoya 
Marketing Manager for El Paso 
Water Utilities

Timeline
1940s Unacknowledged drinking water recycling (treated 

effluent in the Rio Grande).

1985 Fred Hervey Water Reclamation Plant comes online 
(Groundwater Augmentation).

2012 Feasibility study for Treated Water Augmentation.

2013 Community engagement for Treated Water 
Augmentation commences.

2014 Planning for Treated Water 
Augmentation commences.

2015 Pilot testing commences, to demonstrate the 
treatment process.

2016 Pilot testing concludes and is declared successful.

2020 Treated Water Augmentation due to commence.

2030 Scheme due to produce up to 38 ML/day, 6% of the 
city’s supply.

Physical system

Water passes through several phases of membrane 
filtration and disinfection using advanced water 
purification. The process can put recycled water back 
into the drinking supply in a matter of hours, so constant 
monitoring is crucial for risk management.

El Paso plans to remove the settling-pond entirely 
in favour of Treated Water Augmentation, making a 
completely closed loop facility. Rather than pumping 
the water into the aquifer, the treated sewage water 
will undergo additional filtration, with the purified water 
flowing directly into the drinking water distribution system. 
If approved by regulators, El Paso Water Utilities (EPWU) 
plans to build and operate a full-scale plant by 2020, the 
largest of its kind in the US. Smaller Texas cities like Big 
Spring and Midland already have similar systems.

Approach to community acceptance

Community buy-in was identified early as a key success 
factor. Engagement began in 2013 to pre-empt disgust 
reactions. This community has fairly high acceptance and 
understanding of new water sources, partly due to the 
outreach for Groundwater Augmentation in 1985.

Local research

EPWU surveyed the community to get a benchmark of 
support before any outreach work began. A survey asked 
customers (including non-English speakers) about their 
attitudes and knowledge on water issues, in particular their 
perceptions of direct potable reuse. They found that 84% 
supported it before outreach even commenced.

A second phone survey 3 years later in 2016, asked 
customers how they felt about drinking purified 
wastewater – 77% said that they strongly approve, an 
increase in community support.
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A focus group was also held to understand the language 
that resonated with the local community. This informed the 
messaging and terminology for the outreach program.

“We got 84% in favor of it,” Christina 
Montoya says. “When we gave them more 
information about the process, the number 
rose to 95%. El Paso is probably different 
than other communities because they know 
we’ve been doing this for a while and they 
know we live in a desert and have to look 
at diversified resources to make sure we 
have an ample supply of water. We’ve been 
educating people for decades.”

Christina Montoya 
Marketing manager for El Paso 
Water Utilities

Educating the community

EPWU found that the level of acceptance grew with more 
knowledge. People were generally more at ease with 
the idea of drinking purified recycled water when they 
understood the process and how different contaminants 
are removed. A robust communications strategy was 
developed to increase the level of understanding in the 
community, including proactive media relations, a speakers 
bureau and pilot plant tours. The strategy also targeted 
key community leaders and influencers, so they would 
advocate for the project across the broader community.

Proactive media engagement

Media engagement began in 2013. Rather than waiting 
for the media to ask questions, EPWU proactively reached 
out, talking to them about the scheme. A big emphasis 
was placed on discussing the ‘why’. Relationships were 
established and effort was made to follow up and ensure 
reporters were updated and stayed informed. This has 
produced largely positive headlines and articles.

“Skeptics gave it the name “toilet to tap,” a 
phrase intended to provoke your gag reflex. 
But severe drought and dwindling water 
supplies across the Southwest are making 
the idea more palatable.”

Uribe, Texas Cities Recycle Wastewater 
Into Drinking Water To Boost Dwindling 
Supplies, 2015)

Pilot plant, tours and learning centre

A one-year pilot trial demonstrated the purification 
process to regulators, finishing in 2016. EPWU offered 
public tours of the plant, four times a month for 8 
months. A script was created to ensure messaging 
remained consistent.

Community sentiment surveys before and after the tour 
showed that 96% of people who toured the facility were 
supportive. After the tour, people’s main concern about 
purified recycled water was the cost. As a result, El Paso 
Water is trying to communicate about how the cost 
compares to other water supply options, e.g. importation 
is twice as expensive as advanced treatment. Affordability 
and willingness to pay remain significant challenges.

The TecH2O Water Resources Learning Center was also set 
up to help visitors gain an understanding and appreciation 
of total water management in the Chihuahuan Desert.

Grass roots engagement – Staff were trained to go out 
into the community and talk about the scheme, rather 
than waiting for people to come to them. A core group 
of 15 staff members from engineering, conservation 
education and outreach teams visited 60-70 associations 
and community groups. A Powerpoint presentation was 
updated annually.

All employees became informal scheme ambassadors, so it 
was important to ensure they understood and embraced 
the project. Staff were encouraged to share their stories on 
the organisation’s intranet page.

The initial high acceptance has been attributed to El Paso’s 
long history of reclaiming wastewater for use in industry 
and irrigation since 1963, and groundwater replenishment 
since 1985. These incremental steps have given the 
community time to become accustomed to the concept.

FIGURE 41 

Community education and engagement by El Paso Water 
(El Paso Water, 2018)
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6 Toowoomba, Queensland, Australia

Reservoir Water Augmentation 14 ML/day 2006 
(abandoned)

SECONDARY 
WWTP

ULTRA 
FILTRATION

REVERSE 
OSMOSIS

ULTRAVIOLET 
DISINFECTION

ADVANCED 
OXIDATION

POTABLE 
WATER

In 2005 Toowoomba City Council proposed 
to supplement the town water supply with 
purified recycled water. The proposal was 
initially supported by local, state and federal 
governments. However, community concern 
fed by a fear campaign, saw support waver. A 
referendum was imposed, where 62% of the 
community voted against the proposal and it 
was abandoned.

LESSONS LEARNT

1 Formal political processes like referendums 
create an ‘us versus them’ mentality, that forces 
people into having to make a ‘yes/no’ decision. 
It imposed an artificial deadline, creating an 
engagement campaign that was too rushed to 
bring the community on a journey.

2 The council was not fully prepared for the 
conversation when it entered the public domain. 
(There was no prepared FAQ, or research on 
what language or messaging would resonate 
with the community.)

3 The community was afraid of being ‘guinea 
pigs’, and were worried about public health 
consequences and lack of growth.

4 Purified recycled water was positioned as the 
last resort, reinforcing that it was an undesirable 
option and contributing to stigma reactions.

5 The community did not trust the information 
that was presented to them.

Context and drivers

Shortfall in the water supply

Following a review of South East Queensland water 
storages in 2004, Toowoomba was forced to reduce its 
yield from existing sources. To secure a sustainable water 
supply, Toowoomba needed an additional 7,000 ML/year 
in the immediate short-term, and 12,000 ML/year in the 
medium to long-term.

Water restrictions

Level five water restrictions were already in place. Locals 
residents were using on average 210 L/day per person, 
significantly below the average of 300 L/day per person 
for South East Queensland.

FIGURE 42 

Recycled water was put to the public in a referendum 
(The Chronicle, 2013)
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Timeline

2001 Level 1 water restrictions begin.

30 June 2005 Submission to the National Water Commission 
seeking funding.

1 July 2005 Toowoomba City Council announces the ‘Water 
Futures Initiative’.

21 July 2005 Citizens Against Drinking Sewage (CADS) 
Toowoomba forms.

25 August 
2005

CADs holds first public meeting.

24 February 
2006

CADS petition against the proposal receives 
10,000 signatures.

March 2006 Days after the Council began a 10-week 
information campaign, the referendum 
is announced.

29 July 2006 At the referendum, 62% of residents vote 
against drinking recycled water.

September 
2006

Stage 5 water restrictions prohibit all 
outdoor use.

2008 Dam levels reach 11%. Government 
provides $11.8 million for the Council to sink 
emergency bores.

2010 $187 million pipeline is constructed to connect 
Toowoomba to Wivenhoe Dam

Physical system

The scheme would treat 5000 ML/y of treated effluent 
from Wetalla Water Reclamation Plant. The purified water 
would then be piped to Cooby Dam, mixed with dam 
water, pumped to Mt Kynoch Water Treatment Plant and 
treated. Recycled water was estimated to make up about 
25% of the drinking water supply.

A Water Quality Star Rating System was used to 
communicate the quality of the proposed recycled water, 
based on the processes that it could be used for.

FIGURE 43 

The Water Quality Rating Systems used by Toowoomba City Council to communicate the treatment level of the water

NO STAR: Wastewater

• Domestic sewage and trade waste

• No discharge or use without  
  treatment

Uses

1 STAR: Efficient

• Treated to remove large particles

• No discharge or use without  
  treatment

Uses

2 STAR: Efficient

• Most biodegradable organic 
  material has been removed
• Usually has been disinfected

Uses
• Discharge into some waterways
• Apply to land in controlled 
  conditions

4 STAR: Fit-for-purpose

• Further treated, typically to 
  provide quality suitable for 
  particular purposes

Uses

• Industrial purposes
• Irrigation of public areas
• Crops for consumption

3 STAR: Efficient

• Nearly all biodegradable organic         
  material has been removed
• Nutrient content has been reduced
• Usually has been disinfected

Uses (with approval)
• Discharge to land or waterway in   
  which people swim

5 STAR: Drinking (potable) water

• Treated sufficiently for direct      
  human consumption
• Confirms to Australian Drinking
  Water Guidelines
• Monitoring must confirm to       
  specified quality assurance 
  proceedures

6 STAR: Purer than drinking water

• Treated to a very pure quality
• Lacks nutrients and minerals

Uses

• Kidney dialysis
• Industrial processes such as 
  pharmaceutical manufacturing 
• Supplement raw water supply such as a   
  dam or underground aquifer
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Approach to community acceptance

Launching Water Futures

The scheme was inadvertently announced earlier than 
planned, when a discussion in parliament put it on the 
public record. Soon afterwards, it was formally launched 
by the Queensland Premier, Peter Beattie, and state and 
federal members of parliament. This eroded trust in the 
Council and may have contributed to a perception of 
secrecy. It also forced the Council to start talking publicly 
without a fully developed community education and 
engagement plan.

Early community concerns

The announcement quickly led to the formation of a 
local group, Citizens Against Drinking Sewage (CADS) 
Toowoomba. The Council was unable to effectively address 
the community concerns, and by February 2006, more 
than 10,000 people had signed their petition against 
purified recycled water.

“We were aware that the National Water 
Commission fully supported our application 
and had recommended its approval to the 
Prime Minister before Christmas 2005. Our 
submission included a three-year public 
engagement program and an extensive 
testing and monitoring program under the 
guidance of the CSIRO before water was to 
enter the mains in 2011... at the same time 
the Commonwealth approved Goulburn’s 
application for a similar indirect potable 
reuse project, subject to a six-month public 
consultation program.”

Dianne Thorley,  
Mayor of Toowoomba at the time

Imposing the referendum

In March 2006, the Federal Government offered 
$23 million from the Australian Government Water 
Fund for the scheme, conditional on public support at 
a referendum. Toowoomba City Council had actively 
campaigned against the referendum, mindful of issues 
like fear campaigns, uneven participation, paid petition 
circulators, deceptive advertising campaigns, and 
media manipulation.

By the time Toowoomba City Council started their formal 
engagement with the public, critics of the Water Futures 
initiative had been communicating with Toowoomba 
residents for more than half a year, through public 
meetings, petitions and internet blogs. Key critics included:

• CADS – led by Rosemary Morely

• Clive Berghofer – property developer and former 
local mayor concerned about the impact on 
Toowoomba’s reputation

• Members of the public, subject matter experts and local 
political figures.

Concerns expressed by the community included:

• Doubt about the technology, mistrust of the science

• Screening levels of pharmaceuticals, personal care 
products and other trace organics

• Absence of existing guidelines and targets

• Fear of being ‘guinea pigs’ – the first city in Australia.

Concerns expressed by local industry include:

• Food production – how would the market react to 
purified recycled water in food production?

• Crop irrigation – the free effluent discharged into the 
Gowrie river may no longer be available.

“It is relatively easy to run a negative scare 
campaign when there is no compulsion to 
back up claims with facts. The ‘no’ case had 
three basic themes—fear, doubt and hope 
— that were repeated over and again in an 
intensive Toowoomba-based media campaign 
… References to birth defects, the feminising of 
fish, hormones, undetected chemicals, equipment 
failures, and multinational water companies 
wanting to take over our water assets so they 
could charge high prices for our water were used 
to put fear into the community. Statements such 
as ‘there are reports that say they can’t take 
hormones, chemotherapy drugs or the AIDS 
virus out’, ‘how can we trust the scientists when 
they said thalidomide and asbestos were safe’ 
and the ‘Council was lying and Councillors and 
staff were getting kickbacks’ put doubt into the 
community. After scaring the community, the ‘no’ 
had to offer ‘hope’ with their so-called alternative 
water sources — all of which had little technical or 
sustainability merit and would have been at much 

greater financial cost to the ratepayer.”

Dianne Thorley,  
Mayor of Toowoomba at the time

After the referendum was announced, Toowoomba 
City Council compressed a planned 3-year engagement 
program into 10 weeks, focusing on the benefits of the 
scheme using the following communication tools:
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Printed material

A ‘Water Book’ with contextual information on the water 
cycle, water quality, treatment process, multiple safety 
barriers, other supply options and why they weren’t 
suitable, and other successful purified recycled water 
schemes around the world.

Advertising campaign

Television and newspaper advertisements explained 
the process, and during talkback radio segments the 
community could speak to experts from the Council.

Grass roots engagement

The Council spent 167 hours in shopping centres and at 
markets. More than 7,600 people taste-tested imported 
samples. A door knocking campaign was undertaken. The 
Council held 160 information sessions attended by some 
5,000 people.

Key messages

The Council responded to concerns with the 
following messages:

• Communities around the world use purified recycled 
water for drinking, including Orange County and Virginia 
in the USA since the 1970s, Singapore since 2003 and 
Namibia since 1968.

• The reputation of the Toowoomba food industry will not 
be at risk: Water used in food processing is required to 
meet Australian Drinking Water Guidelines. The six-star 
recycled water treatment far exceeds these guidelines.

• Recycled water is safe and will produce water as safe as 
current drinking water because of the ‘Advanced Water 
Treatment Plant Purification Process’. Academics and 
doctors were quoted about safety in multiple campaign 
brochures, and diagrams of the ‘seven barriers of 
water futures – Toowoomba’ were provided in multiple 
Council brochures.

Referendum result

62% of residents voted against the scheme. The Water 
Futures initiative was abandoned. Toowoomba’s water 
crisis remained.

After the referendum

In 2008, it was announced that Lake Cressbrook, which 
supplies Toowoomba, would be topped up with purified 
recycled water transferred from Wivenhoe Dam (which 
supplies Brisbane) as part of the Western Corridor Scheme. 
This received surprisingly little community backlash, 
compared to 2005.

A study by the University of Melbourne and University 
of Wollongong investigated why the referendum failed 
and sought to understand current community sentiment. 
Researchers conducted interviews, focus groups and 
surveys of 200 residents, and observed:

• Residents were open-minded about purified recycled 
water and in many cases regretted the negative 
referendum vote

• People understood their dependence on water and 
acknowledged that an insufficient water supply may 
force them to move away from Toowoomba.

The referendum outcome was attributed to:

• The Council’s rushed public consultation and delays in 
commencing the information campaign, which gave 
public interest groups a headstart of many months 
to mobilise the residents of Toowoomba against 
the scheme

• The information provided in general, and the difficulty 
participants had in trusting information sources. 
(Participants raised concerns about information and 
sources of bias on both sides of the referendum.)

FIGURE 44 

Water futures booklet (Toowoomba City Council, 2006)

FIGURE 45 

Community sampling imported recycled water 
(LG Focus, 2006)
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7 Western Corridor, 
South East Queensland, Australia

Reservoir Water Augmentation 180 ML/day 2009 
(industrial use only so far)

SECONDARY 
WWTP

MICRO 
FILTRATION

REVERSE 
OSMOSIS

ADVANCED 
OXIDATION

CHLORINATION POTABLE 
WATER

This scheme was built as the Millennium Drought 
resulted in the region’s largest dam, Wivenhoe, 
falling to 17%. According to research, 78% of 
Queenslanders supported purified recycled water. 
However, the media reported alarmist claims, 
community concern grew, and support wavered. 
It had unhelpfully been framed as a last resort 
solution. When the drought broke in 2008, only 
months after the scheme was built, it was re-
cast as an emergency option, to be activated 
only if dams drop to 40%. While perceptions of 
mismanagement and wasted investment endured 
for some time, the current drought conditions 
could see the scheme demonstrate its potential.

LESSONS LEARNT

1 Scare campaigns can stigmatise a scheme when 
not preceded by broad counter arguments 
about needs, benefits, safety and technology. 
Without information/education, the community 
has no basis to doubt sensational claims.

2 Purified recycled water can be derailed when 
adopted as an electoral issue. Critics may seek 
to exploit community aversion. Images of toilets 
and off-putting language lock firmly in the mind.

3 Having a visionary within government can make 
or break a scheme.

4 Media coverage is influential, and can 
sensationalise an issue by word choice – 
especially in headlines. The issue occupied the 
front pages for three years.

5 There is a psychological relationship between 
need for a solution, and perceived level of 
risk of a new approach. As dam levels fell, the 
community supported reuse, even without 
education efforts; but support waned when the 
rain fell.

6 Too many players in the decision-making chain 
is unwieldy.

7 Health regulatory frameworks take time. If left 
too late, this adds cost.
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Context and drivers

Urban growth and drought

From around 2000 the area experienced very fast 
population growth. The scheme was developed as an 
emergency response to the worst drought on record in 
South East Queensland (SEQ), and years of below average 
rainfall (see Figure 47).

New planning approach

Before 2000, each local government managed its own 
water supply, with no broader regional planning. The SEQ 
Regional Water Supply Strategy identified that existing 
water supplies would only do until 2020. It aimed to 
cater for a population of five million by 2046 through 
purification (recycling) and desalination.

FIGURE 46 

Wivenhoe storage levels (Seqwater, 2012)

Physical system

Treated wastewater from six existing plants (Bundamba, 
Goodna, Oxley Creek, Luggage Point, Wacol, Gibson Island) 
is transferred to advanced water treatment plants at 
Bundamba, Luggage Point and Gibson Island, and treated 
to exceed drinking water standard. The water is then 
pumped to Lake Wivenhoe, where it blends with rainwater 
and is treated through conventional water treatment 
plants at Mt Crosby.

The purified recycled water scheme has never been 
used for drinking, but recycled water was used at two 
power stations for a period. Under Water For Life: South 
East Queensland’s Water Security Program 2016-46, 
recommissioning will be initiated if SEQ’s combined dam 
level drops below 60%, and the scheme switched on if 
dam levels drop below 40%.

Timeline

2005 Lake Wivenhoe drops to 34%, water restrictions 
commence, the SEQ Regional Drought Strategy 
– ‘waterforever’ is implemented.

April 2006 Government starts to focus on purified recycled 
water. Premier Beattie indicates it will not 
proceed without a plebiscite, whatever the 
outcome of Toowoomba’s referendum.

June 2006 Queensland Water Commission created to 
develop long-term water strategies.

July 2006 Toowoomba votes ‘no’.

November 
2006

Premier Beattie announces a plebiscite will be 
held in March 2007.

January 
2007

On advice from the Queensland Water 
Commission, the government sets 40% as the 
threshold for switching the scheme on. Dams 
are already at 22%; Premier Beattie cancels 
the plebiscite, stating there is no option but to 
proceed with purified recycled water.

September 
2007

Premier Beattie and Deputy Premier Bligh 
(who days later becomes Premier) drink the 
purified recycled water at an open day at 
Bundamba AWTP.

October 
2008

Western Corridor scheme is completed. The 
Australian runs an article “Recycled sewage ‘will 
have bugs’, Queensland Government warned” 
quoting Professor Patrick Troy (a town planning 
academic) using stigmatising terms such as 
‘recycled shit’.

November 
2008

Rain brings Lake Wivenhoe up to 49%. More 
negative articles appear. Public protest meetings 
are held, Citizens Against Drinking Sewage 
are active. The scheme is not turned on and 
Premier Bligh asks the QWC to advise if reuse 
should proceed.

2009 Controversy with a fluoride overdose, detection 
of E. coli, elevated chlorine, taste and odour 
issues. The media assert risks around medical 
wastes and feminising changes in men.

2012 Campbell Newman’s Liberal National Party come 
to power and order a review of the scheme, 
which results in it being placed in care and 
maintenance mode. Customers receive a rebate, 
and there is reported consideration of selling the 
assets. QWC is subsumed into Seqwater.
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Approach to community acceptance

Comprehensive strategy

The scheme was part of an integrated regional strategy, 
based on long-term yield and climate forecasts, overseen 
by an independent Commission. But it was high cost, and 
built with urgency. Recycling was a long-term action, but 
may have come across as a ‘panic’ drought response. Also, 
communications focused on construction details, not the 
underlying need. It was assumed that website information 
could address concerns.

Alongside restrictions on outdoor usage, the ‘Target140’ 
advertising campaign urged the community to save water 
indoors. Direct mail, shower timers, self-assessment 
and audits for high water use households all aimed to 
overcome ‘restrictions fatigue’.

FIGURE 47 

Water conservation messaging (Queensland Water 
Commission, 2008)

suPPorT ChAnnels And ConTenT

The campaign utilised support channels such as radio, metropolitan  
and local print advertising, outdoor and online to increase the reach  
and frequency. 

THE SOLUTION 

TARGET 140 Government Sponsored Campaigns page 6

PrinT AdVerTisinG

The launch phase utilised page dominant print advertising 
featuring key frames from the TVC.

Small space print advertising helped people gather 
information about water use to enable behaviour change.

The Australian Effie Awards 2009 page 9

Capturing the sense of urgency

Initially, the falling dams and fast government action 
galvanised the community to get behind a solution. 
However many commentators framed it as ‘if no other 
supply options are available’. Premier Beattie unhelpfully 
called it the ‘Armageddon Solution’ in 2007; a year later he 
called for mandatory purified recycled water.

Drought-breaking rain came only a month after it was 
built, lessening the urgency. This ties in with a known 
psychological relationship between need and perceived 
level of risk – the ‘affect heuristic’ (Alhakami, Slovic 1994). 
The more urgently a water supply solution was needed, 
the more beneficial a purification scheme appeared, and 
the lower people’s perception of the risk. However, this also 
works in reverse – support waned when the rain fell.

The impact of the timeframe

The incredible speed of construction, while a good 
achievement, was not matched by education and bringing 
the community along. Some compared it to ‘a war’, with 
urgent timeframes. This may have added to community 
doubts about whether government dialogue was sincere, 
or the decision had already been made.

Media preparation and engagement

Coverage of this scheme moved from being neutral 
and focusing on construction details, to predominantly 
negative. Although media is notionally impartial, a series 
of articles in The Australian (national) and Courier Mail 
(Queensland) in 2008 subtly undermined confidence:

• Emotive vocabulary like ‘’recycled shit”, ‘toilet to tap’ 
rather than ‘recycled water’, ‘purified water’

• focused on wastewater history, rather than its quality; 
plus sensational headlines like ‘flush then drink in the 
Sunshine State’, ‘cyanide to be recycled for drinking’.

• High focus on cost; various articles questioned the 
integrity of the technology and assurance regime. 
(Tortajada & Nambiar, 2019)

• Selectively quoting authority figures like the National 
Health and Medical Research Council as issuing 
‘warnings’, which they had not.

• Critics gained large amounts of air time. Peter Collignon, 
Professor of Microbiology at the Australian National 
University, focused on the source of the water, not 
its treatment.

• Media coverage was characterised by duelling experts. 
Rebuttals seemed only to generate more attacks, rather 
than rational, calm debate.

Sensational terminology

Snow Manners, who had campaigned in Toowoomba, 
said ‘There is destruction confronting us, therefore we 
must drink from the sewers…’. Citizens Against Drinking 
Sewage said ‘babies, children and old people will suffer 
most terribly’.

Expert panel

QWC did establish an independent panel of world leaders 
in eco-toxicology, environmental science, microbiology, and 
advanced water treatment who advised on the regulatory 
framework, but their conclusions were not well promoted 
in the media.

Regulatory framework

This was left too late, adding time and cost. It was 
assumed the Australian Drinking Water Guidelines would 
be the standard to meet. The final framework included 
extra standards, meaning the construction contracts had 
to be re-negotiated.
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Dedicated visitor centre

A dedicated Urban Water Cycle Visitor Centre was 
considered for Queensland, as part of planning for the 
Water Recycling Centre of Excellence. But it did not move 
past conceptual planning. It may have been felt that the 
urgency was so extreme that raising the prospect of 
community interest and feedback would be unhelpful 
and unnecessary.

Tour of the facility

In 2007 QWC celebrated the first purified recycled water 
produced. Media, community, key influencers and the 
workforce watched Premier Beattie and Deputy Premier 
Bligh drink glasses of it during an open day at Bundamba 
AWTP. The event included tours of the AWTP, an 
information marquee, and a 4-page media supplement.

“This is one of the most satisfying drinks of 
water I’ve ever had,” Mr Beattie said. “Ten 
months ago, this was a paddock. Now we 
have a high-tech plant producing some of 
the best-grade recycled water in the world, 
which easily meets Australian drinking 
water standards.”

QWC Media Release, 3 September 2007

Before that, QWC imported a container of purified 
recycled water from Singapore, and handed out some 
500 bottles at a Queensland community fair.

Impacts of the electoral cycle

Becoming an election issue impacted the proposal:

• Electoral campaigns can polarise community views 
on issues

• Both sides seek to discredit the views of the other, which 
can impact respectful debate and dialogue.

• Having a visionary within government can make or break 
a scheme. Premier Peter Beattie became a champion, 
saying at the time of scrapping the plebiscite:

“The reality is at the moment we have no 
choice, we have to provide people with water 
this is the time for leadership and we have 
accepted that responsibility.”

After his retirement it was reduced to an emergency 
drought option, rather than a baseload supply; at a later 
change in government, it was put into ‘mothball’ mode.

Too many players is unwieldy

There were 19 separate parties on the SEQ Regional 
Water Supply Strategy Committee: the Council of Mayors 
for SEQ (11 Mayors), a Regional Coordination Committee 
(8 state government ministers), a Departmental 
Steering Committee, and various task groups. One 
stakeholder described the arrangements as an ‘enormous 
regulatory bureaucracy’.

Scare campaigns create stigma reactions

As in Toowoomba, opponents waged a ‘scare campaign’ 
about potential effects such as that purified recycled water 
could change the sex of fish, and might ‘turn men into 
women’; this was later firmly discredited.

Technical information

Information tended to focus on the recycling projects 
without first explaining what contaminants are in existing 
sources of raw drinking water, and what happens at 
treatment plants; nor presenting other water supply 
options. Research has shown that when people are 
proactively exposed to general information about the 
context of the water cycle, and come to understand 
that all water is recycled, their acceptance of purified 
recycled water is higher. Education about what we put 
into water and how it is taken out again, can take time. 
Also, information about purified recycled water around 
the world was not promoted. There was no reservoir of 
knowledge to fore-arm people against sensational claims.
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8 Upper Occoquan, Virginia, USA

Reservoir Water Augmentation 189 ML/day 1978

SECONDARY 
WWTP

CHEMICAL 
CLARIFICATION

MEDIA 
FILTRATION

ACTIVATED 
CARBON

ION EXCHANGE CHLORINATION POTABLE 
WATER

This scheme has moved along the water 
purification spectrum from unacknowledged 
reuse in the 1960s to planned reuse since the 
1970s. Forty years ago, ageing wastewater 
treatment plants were polluting the Upper 
Occoquan Reservoir, a drinking water source for 
Washington, D.C. Rather than export wastewater 
out of the catchment, it was transitioned to a 
fully fledged, planned purified recycled water 
scheme. This solved the water quality problems, 
and catered for future growth and droughts. 
The water supply organisations initiated more 
transparency about the recycling and there is 
ongoing education. According to one media 
report officials believe only 10% of the community 
know they drink purified recycled water.

LESSONS LEARNT

1 Unacknowledged recycling has always occurred 
around the world.

2 The primary driver for this scheme was water 
quality, not water supply increase. 

3 Communications about the planned purification 
that occurs in the Upper Occoquan Reservoir are 
not as overt as other cities, but not silent either. 
There is website information and various tours 
that explain it.

4 Transparency is complex when there are 
different organisations in the water supply 
chain. Presenting holistic, consistent messaging 
requires coordination.

5 Officials state that the success of the scheme 
has not required dedicated public relations staff 
or a formal public outreach and communication 
program.
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Context and drivers

Urban growth impacts water quality

The Occoquan Reservoir is the main drinking water source 
for Fairfax County in Northern Virginia. The area urbanised 
in the 1960s; many people began living there to commute 
to Washington, D.C. Scientists soon noticed algal blooms, 
fish kills and taste and odour problems. Eleven small, failing 
secondary wastewater treatment plants were polluting the 
reservoir. Authorities recognised that as the reservoir is a 
drinking water supply, this was an unacknowledged or ‘de 
facto’ drinking water recycling scenario, though such terms 
weren’t in common usage then.

With increasing urban growth ahead, plus other pollution 
from industrial and agricultural runoff, the picture looked 
grim. A planned purification solution was adopted and a 
large Regional Water Reclamation Plant replaced the 11 
small local plants, producing discharges that were cleaner 
than raw water entering the reservoir. The water quality 
problems soon disappeared.

Water supply security

Chuck Boepple, Executive Director of Upper Occoquan 
Service Authority (UOSA), notes that “some bold decision-
makers decided that water would be important to keep 
in the region… what was occurring was some de facto, 
undesirable potable reuse… but the boldness comes in 
where one of the visionaries in particular said, look, the 
water supply in this region is not extremely large, the 
population is growing significantly, and particularly in 
drought scenarios, this water supply is going to become 
hugely important. And so the decision was made that we 
need to keep this water in the Occoquan watershed and 
not export it out.”

FIGURE 48 

The UOSA Reclamation Plant provides an important 
source of water

Timeline
1971 Virginia State Water Control Board adopts the 

“Occoquan Policy”. UOSA is formed, commissions its 
Regional Water Reclamation Plant.

1978 Plant begins operation.

1995 UOSA expands its treatment capacity by 32 million 
gallons of wastewater per day.

2006 Plant replaced and capacity expanded to 54 million 
gallons per day.

Physical system

Different organisations are responsible for different parts 
of the process. UOSA runs the Regional Water Reclamation 
Plant, which treats wastewater to near drinking water 
quality, then releases it into the Occoquan Reservoir. 
Fairfax Water later draws water from the reservoir (and 
Potomac River), treats and supplies it to customers.

Approach to community acceptance

Proactive communications

When reuse was first proposed, public meetings explained 
the project and allowed community feedback, prompting 
significant media coverage. Because of the obvious water 
quality improvements, opposition was much lower than 
experienced elsewhere. This reinforces the idea that the 
higher the benefits, the lower the perceived risk.

Increasing transparency

The original situation, with upstream communities in 
Northern Virginia discharging treated effluent into a water 
supply for downstream communities, is like many cities 
around the world. As is often the case, that incidental 
recycling was not broadly acknowledged. There was also 
no regulatory driver requiring the industry to talk about 
wastewater discharges amongst the other elements in 
source water that treatment systems are designed to 
deal with.

The upgrade to the advanced regional plant was also 
a transition to a deliberate, planned drinking water 
purification scheme. UOSA and Fairfax Water showed 
leadership by acknowledging the recycling that was 
occurring. Fairfax Water simply began talking about 
it more, issuing communications indicating that they 
understood it was drinking water purification.
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This calm approach to talking about recycling, coupled 
with the high water quality benefit, seemed an effective 
way to acknowledge that recycling already occurs almost 
everywhere. There is little opposition to the scheme 
today. The community and the independent water 
quality monitoring entity both openly acknowledge that 
the reclaimed water produced by UOSA is the most 
reliable and highest quality water entering the Occoquan 
Reservoir. According to officials, UOSA’s success has not 
required dedicated public relations staff or a formal public 
outreach and communication program.

However, officials from Fairfax Water have estimated that 
90% of customers are unaware of the recycling. This may 
also be because the community has always been transient, 
with a lot of churn with changes in political leadership.

The lesson for other cities planning to transition from 
unacknowledged to planned drinking water reuse may 
be to provide factual information about the context of 
the water cycle, the safety standards that all treatment 
systems have to meet, and that most communities are 
downstream of someone else. Purifying recycled water is 
not a project, but a way of life.

“Well if you’re afraid of reuse, I have bad 
news for you because you’re probably 
already doing it. There’s no new water on the 
planet. What we have today is what we had 
at the formation of the solar system.”

Tom Grizzard, former Executive Director 
of Occoquan Watershed Monitoring Lab 
(Water 360)

Boards and task forces

Though awareness may be low, decisions are made with 
community input. Fairfax Water and UOSA each have 
a board of directors, who represent their community’s 
interests in making decisions. Sometimes, technical 
advisory groups, citizen action committees and task forces 
are formed to deal with specific issues.

Tours

UOSA has maintained a tour-based education program 
to explain UOSA’s mission and treatment processes. The 
target audience is students from grade school through 
college. Likewise, Fairfax Water runs a community outreach 
program with educational activities and tours of the 
current AWPF, labs and Fairfax WFP. The tours explain 
that the effluent goes into a drinking water reservoir, and 
present information about reuse around the world.

Websites

Many industry reports cite the scheme as an example 
of drinking water purification. The UOSA website offers 
videos from the Water 360 database, developed by the 
Australian Water Recycling Centre of Excellence and 
now owned by WSAA. The videos show interviews with 
utility managers explaining the history, the transition 
from unacknowledged to planned reuse, and the good 
outcomes for water quality and water supply security. 
There is a strong emphasis on the monitoring program. 
Fairfax Water’s website, where most consumers might seek 
information about drinking water, refers to the Occoquan 
policy briefly and mentions reuse in its annual water 
quality reports:

…[W]ater…can also pick up substances 
resulting from the presence of animals or 
from human activity. Contaminants that may 
be present in source water include: 
1. Microbial contaminants, such as viruses 
and bacteria that may come from sewage 
treatment plants, septic systems, agricultural 
livestock operations, and wildlife.

Independent assessment

When purification was decided on, stakeholders agreed 
an independent assessment program was essential. The 
state university developed an elaborate water quality 
monitoring plan that has run for 40 years, overseen by a 
technical advisory panel.
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9 Orange, NSW, Australia

Stormwater to potable – reservoir augmentation 2000 ML/y 2009

STORMWATER POND 
RETENTION

FILTRATION OZONATION CHLORINATION POTABLE 
WATER

While stormwater does not have the same 
connotations as wastewater, this scheme is 
still notable as the first purified recycled water 
scheme in New South Wales. With drought 
gripping Orange, the proposal to recycle 
stormwater into the drinking water supply dam 
was initially seen as brave, and developing the 
regulatory regime took a long time. The result is 
an award-winning scheme that was welcomed by 
the community, and shows ‘it can be done’.

LESSONS LEARNT

1 Regulators need time to become comfortable 
with purification, and to develop and 
approve standards.

2 Allow plenty of time for consultation with all 
affected stakeholders.

3 It helps to have management of the full urban 
water cycle under one organisation.

4 Tours of the site help bring people on board.

5 Strong organisational leadership from internal 
visionaries can be vital.

6 Focus on the treatment method to reassure 
safety concerns.

7 Having a champion in government helps greatly.

8 Awards and showcasing help build acceptance 
and community pride.

9 While you never seek a crisis, it can help to 
accelerate a complex project.

Context and drivers

Water supply security

Orange, a town of around 40,000 people, faced continued 
dry conditions. Its long-term rainfall was declining, and 
dams fell to 23% in 2010. After years of water restrictions, 
the community wanted Council to do something fast to 
provide more water. Wastewater was off the table, already 
fully allocated to a recycling scheme for a nearby gold 
mine. Stormwater recycling was seen as a good way to 
diversify water sources.

New yield calculations

The Council revised their secure yield methodology which 
generated a lower and concerning figure. This triggered 
looking at stormwater and emergency solutions. The 
Council wanted to adopt a long-term solution, rather than 
a ‘band aid’ solution to get through the drought.

FIGURE 49 

Harvested stormwater entering Suma dam for the first 
time in 2009
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Timeline

2006 Integrated Water Cycle Management Concept 
Study commences.

2007 Level 3 water restrictions in place. Alternative Water 
Supply investigation shows stormwater harvesting is 
a viable option to progress.

2007-08 Secure Yield Study shows a dramatic drop in secure 
yield (over 50%).

2008 Level 5 water restrictions in place. Review of 
Environmental Factors (REF) developed for 
Blackmans Swamp Creek scheme. A 12-month 
emergency authorisation is received (later extended 
multiple times).

2008-09 Blackmans Swamp Creek construction complete, 
operations begin.

2009-10 REF for scheme expansion to Ploughmans Creek, 
and construction begins.

2010 NSW Civil and Administrative Tribunal proceedings 
start for Blackmans Swamp Creek scheme licences.

2011 Full licence granted for Ploughmans Creek 
stormwater to potable scheme.

2015 Permanent approval for Blackmans Swamp Creek 
and Ploughmans Creek schemes.

2017 The stormwater dual pipe scheme for irrigation and 
toilet flushing begins operation

Physical system

A portion of the high flows in Blackmans Swamp Creek 
and Ploughmans Creek is captured during storm events, 
flocculated in ponds to meet target water quality criteria, 
piped into Suma Park Dam to augment the city’s bulk 
water supply and later treated at Icely Road Water 
Treatment Plant. This provides 1600 ML/y or 28% of 
Orange’s annual water usage.

Monitoring has shown that the treated stormwater 
is generally better quality than the water in the main 
water supply dam. In future Orange may look to pipe the 
treated stormwater directly to the water treatment plant 
as a direct raw water source. (CRC for Water Sensitive 
Cities, 2018). The Council plans to extend the scheme, to 
include a constructed wetland next to Blackmans Swamp 
Creek, increasing capacity to 2000 ML/y or 35% of the 
town’s usage.

Approach to community engagement

Orange Council’s community consultation was effective 
because it explained the ‘why’, and focussed on the 
treatment method rather than the source. In the end there 
was almost no resistance from the community about water 
quality. The biggest hurdles were satisfying downstream 
licence holders that the scheme would not threaten their 
water allocations, and the time taken to develop the 
regulatory regime.

Community resistance to the concept of drinking 
stormwater was initially thought of as a potential 
significant challenge. However, acceptance was achieved 
relatively quickly through education which focussed on 
the requirement for secure water supplies, and details of 
how the water would be treated. The campaign included 
local and national media coverage, community information 
sessions, tours, on-line surveys and explanatory signage 
at key locations. Overall, the community response during 
the development and implementation of the stormwater 
harvesting schemes was one of wanting to see Council get 
on with it as quickly as possible rather than concerns about 
water quality.

Review of Environmental Factors (REF)

The REF was a key tool to assist in the consultation 
process, it included a series of operating rules to provide 
a clear outline of environmental impact and how the 
scheme would work. One example of a concern was with 
wastewater overflows into the system; an operating 
rule was created such that the harvesting would cease 
immediately in the event of any wastewater overflow as 
a precaution.

Community reference group

Some downstream stakeholders had concerns. Creek care 
and environmental groups worried about impacts on creek 
ecology from changes in flow regimes; and downstream 
water licence holders worried it might compromise their 
water entitlement. A community reference group was 
developed early to talk through these issues and develop 
operating rules to satisfy all parties. Despite this process, 
and successful operation and monitoring of the scheme 
under an emergency authorisation, a Land Board hearing 
was required to obtain a permanent licence agreement, 
which took over five years.

Regulatory framework

There was little precedent, and the lack of any supporting 
guidelines or regulations for harvesting stormwater for 
drinking water use was a key knowledge gap. Existing 
documents like the Australian Drinking Water Guidelines 
were used as a guide, though they are not intended for 
stormwater as a raw water source. Council worked with 
the Department of Industry – Water, and NSW Health to 
set target criteria and ensure the scheme could address 
Orange’s water shortage safely.

83



“I am not sure that the harvesting scheme 
would have been approved and built 
if Orange was not in a drought crisis 
as we would still be trying to convince 
the regulators.”

Martin Haege, Principal Environmental 
Engineer/Director, Geolyse.

Regulators were engaged through a workshop process 
where risks were methodically assessed.

‘Crisis factor’

Stakeholders recognise that a key reason for the scheme 
being delivered was the water shortage crisis. The 
community were fully aware of the water quantity issue. 
The scheme evolved from concept to operational reality 
within just 18 months at a cost of $5 million. This short 
timeframe was possible as consultation and approvals 
were undertaken simultaneously to the design and 
construction process.

Tours

The Council invited interested parties on a tour of the 
proposed scheme. On the main day of the tour, several 
hundred people came, and were taken in bus loads to 
the site.

“We got back from a site tour of the 
stormwater harvesting schemes and the 
community thanked us with clapping 
and cheering,”

Jonathan Francis, Water Treatment Manager, 
Orange City Council.

Internal leadership and vision

Leadership and a good team is critical: Strong leadership 
in a critical time fostered an innovative working 
environment which empowered staff members. A key 
aspect was setting a clear vision and removing barriers 
for key staff and consultants to apply their strengths in 
achieving outcomes.

Having a political champion was also important. The state 
Minister at the time, Phillip Costa, visited the scheme more 
than once, noting that he saw Orange as a model water-
wise community. This gave the Council some comfort that 
it had government support.

It also helps to have management of the entire urban 
water cycle under one organisation: Orange City Council 
manages water supply, sewerage, recycled wastewater and 
stormwater, making design, construction and operation of 
the scheme more efficient.

Awards

The original approach to community consultation was 
fairly ‘grass roots’. However the scheme has now won 
numerous awards and Orange Council regularly presents 
at industry conferences. These accolades have helped build 
community pride in the scheme.

FIGURE 50 

Community tour of the dual water scheme
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10 San José, California, USA

Groundwater replenishment or 152 ML/day 2025 
direct transfer to drinking water plants

SECONDARY 
WWTP

MICRO 
FILTRATION

REVERSE 
OSMOSIS

ULTRAVIOLET 
DISINFECTION

POTABLE 
WATER

San José is leveraging the success of neighbours 
like Orange County, by planning to expand its 
non-drinking recycling schemes to drinking water 
purification by 2025. The Santa Clara Valley Water 
District supplies Silicon Valley and has attracted 
business community support. Key elements are 
a high profile and informative web presence, a 
small trailer education space and tours of the 
purification centre.

LESSONS LEARNT

1 Presenting information about the water cycle, 
and highlighting that all water is used and 
reused, sets a good context for discussion about 
purification proposals.

2 San José leverages the experience of others, 
such as Orange County, well. It seeks to make 
purified recycled water familiar through maps 
and mentions of other places in the USA and 
beyond that are doing it.

3 Websites that present clear and concise 
information, Frequently Asked Questions and 
explain the different entities involved in water 
supply, proactively address many potential areas 
of community concern.

4 Involving high-profile companies, helps to 
show that the business community sees 
purified recycled water as contemporary 
and sustainable.

Context and drivers

San José Valley, part of the Santa Clara Valley Water 
District, faces water supply challenges due to droughts, 
its arid climate and population growth. To reduce 
reliance on imported water San José is investing in local, 
sustainable supplies such as purified recycled water and 
non-drinking recycling.

The reuse also helps to address water quality impacts from 
effluent discharges into South Bay, after the EPA imposed 
a cap on releases. The proposed recharge of groundwater 
basins will also help to address land subsidence.

Timeline

2014 Silicon Valley Advanced Water Purification 
Center opens.

2016 Potable Reuse Demonstration Test Plan Final 
Report produced by the Santa Clara Valley 
Water District.

2025 The scheme will produce 8 billion gallons a year of 
highly purified water for potable reuse.

Long-term Up to 45,000 acre feet per year of purified water 
for potable reuse.

FIGURE 51 

Demonstration plan report 
(Santa Clara Valley Water District, 2016)
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Physical system

Secondary-treated effluent is provided from San José-
Santa Clara Regional Wastewater Facility. The Santa Clara 
Valley Water District’s Silicon Valley Advanced Water 
Purification Center receives and purifies it.

The highly purified water is blended with tertiary-treated 
recycled water from the regional wastewater facility, to 
enhance the recycled water quality and expand its usage 
via the South Bay Water Recycling system for non-potable 
purposes such as agriculture and industry.

In future the County plans to augment drinking water 
supplies by adding advanced purified water to all 
groundwater basins, or possibly surface water reservoirs. 
The blended water would then be processed again at one 
of the district’s three water treatment plants before being 
supplied to customers.

Approach to community acceptance

Collaborative approach

As in many places, there are many separate entities 
involved in the water supply. The Santa Clara Valley Water 
District provides wholesale water and groundwater 
management services to the county’s 1.9 million residents, 
via local municipalities and private water retailers. The 
district is collaborating with local stakeholders to develop 
a Countywide Water Reuse Master Plan in 2019, ‘a 
collaborative strategy to integrate and expand recycled 
and purified water as a local, reliable, environmentally 
adaptive, drought-proof water supply.’

Potable Reuse Demonstration Test Plan

The County developed a program of testing to produce a 
comprehensive water quality data set, for future potable 
reuse applications, showcasing the water district’s ability 
to reliably and consistently produce clean, safe drinking 
water. Over a 15 month period, 284 different constituents 
were tested every three months, and over 4,000 water 
quality samples were collected and analysed.

The Test Plan also evaluated an additional treatment 
process, advanced oxidation, which was added to the 
ultraviolet light disinfection treatment. Together these 
two processes provide robust disinfection and removal 
of contaminants of emerging concern. An Independent 
Advisory Panel of six internationally known experts from 
government, academia, and consulting, reviewed the 
planning, execution and results of the Test Plan.

Website

As the supplier to Silicon Valley, the Santa Clara Valley 
Water District has a strong emphasis on web-based 
communications. This includes a robust and high profile 
web presence regarding purification. The Santa Clara 
Valley Water District website contains information about 
both recycled and purified water, and links to a dedicated 
website about the Purified Water program – the www.
purewater4u.org website features:

• separate branding and logos

• video clips of employees and officials talking about the 
purification process, drivers and benefits

FIGURE 52 

The purewater4u website features expert and community 
testimonials of support

• a ‘community leader’ testimonial campaign, with 
dynamic and static ads on various social media platforms 
www.purewater4u.org/communityleaders

• a ‘What the experts are saying’ series of profiles of 
leading figures in reuse technology, planning and water 
quality, with photos, quotes and biographies

• the interactive Global Connections Map, showing places 
around the world where purified recycled water occurs

• the site is also available in Chinese, Filipino, Spanish 
and Vietnamese

• it invites anyone who has visited the website, or done a 
tour, to sign a digital supporter card or submit a letter of 
support from their business or individually.
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Focus on terminology

San José recognises the importance of terminology, 
publishing the Terms and Definitions for Potable Reuse 
document from the California State Water Resources 
Control Board Division of Drinking Water’s Advisory Group 
on Direct Potable Reuse, on its website. Interestingly, the 
website refers to direct and indirect.

The Water District’s website uses the term recycled water 
for non-drinking uses, and purified water for drinking 
water reuse. It states that:

• Recycled water is wastewater that is cleaned through 
multiple levels of treatment

• Purified water is wastewater that is cleaned through 
multiple levels of treatment including advanced 
treatment technologies such as microfiltration, reverse 
osmosis, and ultra violet light disinfection. Purified water 
is pure, clean, and safe.

Tours

The public can book free tours of the Silicon Valley 
Advanced Water Purification Center, to witness the 
technology in action. Tours begin with time in a small trailer 
education space, with Think and Drink animations, and 
framed quotes with key messages about the water cycle. 
The tour itself has engaging signage such as ‘This way to 
clean water’.

Of those who took a tour in 2018, 93.4 percent supported 
advanced purified water being used to replenish 
groundwater basins to supplement the drinking water 
supply, and 85.5 percent supported advanced purified 
water being sent directly to a water treatment plant before 
being delivered to the taps.

Water cycle context

The District provides easily digested information about 
the urban water cycle, highlighting that all water is used 
and reused. It is emphasised on the various websites, 
videos and on tours. This explanatory information sets 
a broad context about water use and reuse, helps to 
make purification seem familiar, and highlights that water 
treatment processes are already meeting all relevant 
standards and producing safe water. This context forms 
a sound basis for specific information about purified 
recycled water in San José.

Silicon Valley business community

The District supplies Silicon Valley, home to companies like 
Apple, Facebook and Google.

“We clean water above the current drinking 
water standards. Period. Stop. So let’s stop 
talking about it, and start drinking it.”

CARL GUARDINO, PRESIDENT AND CEO,

SILICON VALLEY LEADERSHIP GROUP

Support from business leaders shows that businesses 
are not turned away, but keen to be engaged, in purified 
recycled water for drinking.

To educate the public about future plans, Valley Water 
continues to implement new and improved methods to 
promote the benefits of advanced purified water through 
free public tours, social media campaigns, and other 
education outreach activities.

FIGURE 53 

Summary of outreach accomplishments for 2018 
(Santa Clara Valley Water District, 2018)
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Appendix B 
Case study criteria and selection

The starting point for this Report was to identify a cross-section 
of case studies that reflect a breadth of attributes, learnings and 
outcomes. It is not a comprehensive study of all purified recycled 
water schemes around the world. Working within time constraints, 
the focus is on cases that may provide relevant learnings for an 
Australian context.

WSAA established the following criteria for selecting which 
case studies to include:

Longevity

Purified recycled water schemes for drinking started to 
emerge in the 1960s, and the practice of community 
engagement has evolved significantly over the decades. 
This report looks at some early adopter schemes, but 
emphasises recent ones, with more contemporary issues.

Regional diversity

This report covers schemes in the USA, Asia and Australia, 
which have varying demographics, drivers, political 
situations and outcomes. African and European schemes 
were considered but excluded as less relevant. African 
schemes in particular have a different social context.

Speed of implementation

This has emerged as an important point of difference. 
Having a long lead time to conduct education appears 
to generally lead to better outcomes. Having said that, 
the presence of an urgent driver such as drought, climate 
change or a strategic issue (eg reducing reliance on a 
neighbour) can also be an ingredient for success.

Outcome

It is worth looking at cases where purified recycled water 
was proposed and successfully adopted, and places where 
it was rejected; to learn about tactics and approaches that 
work, and pitfalls to avoid.

B
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Scheme configuration

Technological aspects are not the focus of this report, as 
all schemes need to pass regulatory approval. Nonetheless 
a range of different configurations was sought. 
Categorisations as ‘direct’ or ‘indirect’ are deliberately 
avoided as these are confusing; all schemes meet relevant 
safety standards (see page 23).

Visitor Centre, plant tours and/or demonstration plant: For 
many cities that have successfully introduced schemes, this 
appears to be a key factor for success.

WSAA ultimately adopted the following case studies as 
shown in Table 4.

TABLE 4 

Assessment of the selected case studies against the selection criteria
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1 Western 
Corridor

• • • • • •

2 Perth • • • • • • • •

3 Toowoomba • • • • •

4 San Diego • • • • 1 • • • •

5 Orange 
County

• • • • • • • •

6 Singapore • • • • • • • •

7 Upper 
Occoquan

• • • • • •

8 El Paso • • • • • • • • • •

9 Orange, NSW 
stormwater

• • • • • 2 •

10 San José • • • • • •

• 1 After initial rejection

• 2 Stormwater

To be confirmed
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7. THE ART OF PUBLIC 
ENGAGEMENT

KEY MESSAGES 
1 The success of potable reuse depends on the ability to gain public confidence and trust.    
2 Information is paramount and should be made readily available to the public so they understand the background, 

context and available options. 
3 When dealing with difficult questions associated with health, safety and environmental impacts of potable reuse, it is essential to 

be open and transparent.
4 Consider terminology – words matter. Use positive terms and avoid terminology that is not well understood.
5 Key stakeholders should be engaged, including the media and opinion leaders in the political, social and community spheres.
6 Where possible consider establishing visitor centres and organizing plant tours as learning experiences.
7 Online communication is crucial. Social media should be leveraged to tell the potable reuse story in a positive and engaging manner.

Central to the success of any potable reuse project is the ability to gain public confidence and trust through a productive, 
two-way engagement process with key stakeholders. There is ample research and documented case studies worldwide that 
support this. A sustained and comprehensive public communication plan that addresses the health, safety and quality 
concerns throughout the various stages, from planning to implementation, is an essential tool to advance the success of 
projects. 

Effective engagement involves an intimate understanding of water and how humans rely on it. It involves careful selection 
of terminology to inform communities about the contaminants found in water and how treatment technology can remove 
them to produce safe drinking-water. The goal is not to obtain public acceptance but to generate expanded and meaningful 
interactions with the community – interactions that produce understanding.

In the absence of understanding about water use and reuse, a sustainable water future will remain out of reach. There is 
no magic formula that yields public acceptance, but it has become clear that strong, imaginative information programmes 
and early and consistent two-way engagement are necessary to open the door to more sustainable water management. This 
is the art of attaining the level of public understanding that is essential to the success of any potable reuse programme.

This chapter outlines the key components of the potable reuse public engagement plan, and how it can be used to build 
public confidence and trust. With differing political and social needs and circumstances from country to country and city 
to city, an engagement programme for potable reuse cannot be a one-size-fits-all approach. However, there are some key 
aspects that need to be considered and included for an effective engagement programme. These can be adapted to suit 
the needs of different communities. The list is by no means exhaustive, but it covers key factors that have led to successful 
public engagement. 

7.1 Engagement programme
7.1.1 Availability of information
Information is paramount. Information needs to be made readily available to the public in a suitable form to support 
understanding of potable reuse proposals. The first step in any engagement plan is to provide information readily to 
the public so that they understand the background, context and options available. Understanding rather than acceptance 
should be the goal. An uninformed public cannot have informed opinions and is vulnerable to having knowledge vacuums 
filled with misconceptions. Although not all members of the community will have the time or inclination to absorb the 
information provided, the knowledge that it is available is reassuring and extremely important to effective engagement. 
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Those who are interested should be able to gain sufficient knowledge, which may help to reassure those they know who 
have doubts about the safety of potable reuse. 

Access to information is therefore important to enable the subsequent dialogue between the utility and the stakeholders 
to take place in a productive manner. Table 7.1 illustrates the key information areas that should be communicated to the 
public. Information about available water supplies should be provided well in advance of discussion about potable reuse. 
Table 7.2 summarizes useful communication tactics to consider when presenting messages on potable reuse.

Table 7.1  Communication of information to the public

Key information area Communication plan 

Water supply options available When formulating a water resources plan, it is important that problems of water shortages are clearly 
communicated and that all options are identified and evaluated. If the community thinks that some 
options have been overlooked, they will not trust the process. The goal of an engagement programme is 
not to promote potable reuse, but to ensure that it is understood, so that it can be considered a suitable 
option for augmenting drinking-water supplies.

Planned vs unplanned potable reuse The public is generally aware of the natural water cycle, but some are not aware of the practice of 
discharging treated or untreated wastewater into rivers (unplanned potable reuse) for use by downstream 
communities as sources of drinking-water.

Contaminants (pathogens and 
chemicals) in drinking-water from 
potable reuse systems 

The communicators must be prepared to answer technical questions about the nature of the contaminants 
(including pathogens and chemicals) in water. They need basic knowledge to be able to explain how 
control measures, including treatment technologies, can be used in multiple-barrier processes to 
inactivate or minimize contaminants. Community health officials and physicians should be included in the 
outreach process.

Technology Advanced treatment processes must be clearly explained in simple terms so that the public of all ages are 
able to fully comprehend what the technology can do and how contaminants in water are removed. 

Table 7.2  Tactics for communicating messages on potable reuse

Message Communication tactics

Make potable reuse familiar – showcase 
the experience of other countries and 
cities

To make potable reuse familiar, it is useful to present case studies that clearly demonstrate how many 
communities are already drinking “reused water” without always being aware of it. Research has shown 
that communicating the success of potable reuse projects elsewhere helps to create a sense of familiarity. 
Telling the stories of early adopters helps quell fears. Their stories should emphasize the need for the 
water, the benefit of the projects, the fundamentals of treatment and the safety/reliability of the product 
water.  

Quality, not history Terminology and messages must focus on the quality of the water, not the history of where the water has 
been, i.e. not its source as wastewater or how it has been used, but what the water can safely be used for.
Explain how monitoring ensures safety. The main concern of the public is the safety and quality of 
drinking-water from potable reuse. For reassurance, it is important to emphasize the amount of 
monitoring and tests that will be undertaken. Emphasizing reliability and monitoring is part of the 
hallmark of quality.
Explain that the water will meet appropriate national and international standards and that the scheme 
has the support of the relevant regulatory agency.

Benefits of potable reuse Because supplies of wastewater are not subject to the variability of weather, potable reuse is a 
sustainable, drought-proof source of water that has an invaluable role to play in strategies to address 
the global water crisis. Potable reuse has benefits for the environment because it reduces discharges 
of nutrients into waterways. The technology is proven to be effective and well understood and can be 
affordable, considering some of the alternatives. Wastewater is the only source of water that increases 
with population.
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7.1.2 Information plan
When dealing with difficult questions associated with the health, safety and environmental impacts of potable reuse 
it is essential to be open and transparent. An open and interactive channel for information sharing is important to 
demonstrate that the utility or agency values the views of the public, and is involving the public in the implementation 
process, as opposed to going ahead with the decision without seeking any feedback. One approach is to provide a website 
and social media tools that present information and allow the community to engage by asking questions. It is important 
to have mechanisms to deal with unexpected questions from the community. A plan needs to be in place to provide rapid 
responses by a trusted expert.

Clear and consistent messages are important in communication plans. The key messages should build confidence in 
potable reuse as a viable and sustainable water supply option and communicate its key benefits. Examples of key messages 
are outlined below. 

• Potable reuse is a safe, reliable and sustainable source of drinking-water.
• Using recycled water is good for the environment.
• Potable reuse is a valuable and drought-proof water supply source capable of strengthening water supply resilience, 

especially against weather extremities like dry spells and droughts.  

Messages alone are not sufficient – communication plans must include information about the approaches to show the 
pollutants in water and the advanced technologies that remove them. Stakeholders need to be able to see that water gets 
cleaner and cleaner as it goes through the various treatment processes. Information included in Box 7.2 showcases messages 
that are memorable and have visual appeal. 

Consider terminology – words matter. Use positive, non-stigmatizing terms and avoid terminology that is not 
well understood. The meaning of words is closely linked to the feelings they convey; they can influence behaviour and 
attitudes. Although there are numerous dictionaries and glossaries that aid in defining water reuse terms, most are written 
for engineers, scientists and other water professionals and thus require some technical knowledge. Effective engagement 
involves careful selection of terminology to inform communities about the contaminants found in water and how treatment 
technologies can remove them to produce safe drinking-water. 

This can be more challenging in countries with religious practices where water has specific religious and historically spiritual 
connotations. It is imperative to use terms that are consistent with the significance of water to people of various faiths, 
while still being mindful to use terms that do not stigmatize reuse. Consistency is also important, for example, there are 
several terms used to refer to treated wastewater. Agreement should be reached on a single positive term, or phrasing that 
is appropriate to the country and its setting. 

Even though words like “wastewater” and “sewage” are internationally recognized terms within the water industry and 
are used in this guidance and other WHO texts on wastewater reuse (WHO, 2006), they have a negative connotation that 
reminds people of their source, and their use adds to the psychological aversion. It is worthwhile to consider replacing 
technical terms with words that are neutral and factual. For example, “wastewater” and “sewage” can be referred to as “used 
water”. This also better reflects treated wastewater’s true value as a resource within the water cycle. Water can be used and 
reused, similar to the natural water cycle – it is not wastewater to be “thrown away.” “Water reclamation plants” or “used 
water treatment plants” can be used in place of “sewage treatment plants” or “WWTPs” as these plants are not merely 
treating sewage, but are now part of the process that reclaims the used water for further reuse. Treated sewage could be 
referred to as “purified water”. 
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7.1.3 Communication strategy
Identify and engage with key stakeholder groups such as media and opinion leaders in the political, social and 
community spheres so that they can help to garner more public support. Key to the campaign to win public confidence 
and acceptance is the way an organization relates to and communicates with its various groups of stakeholders. This must be 
done in a meaningful, thoughtful, and trustworthy manner, so that the public can see the proposal and its issues in context 
and be able to consider and discuss the points made by its advocates and opponents. 

Opinion leaders are important because they influence the attitudes, beliefs, motivations and behaviour of others. They 
influence community opinions by raising awareness, persuading others, establishing or reinforcing norms, and leveraging 
resources. They usually are highly visible in the community and have a defined constituency, which increases the likelihood 
that others will adopt their behaviour. It is therefore vitally important that considerable attention be paid to ensure that 
opinion leaders are aware of the need to increase water supply sources and are knowledgeable about the technical processes 
associated with water management.

Political, religious, medical and university leaders can serve as key opinion leaders because of their visibility and the influence 
they exert on the community and nation they serve. 

Engaging the media. Another critical stakeholder group is the media, as they often act as the watchdog for the community 
and question authorities on their plans and policies. A well thought out media plan is needed to get journalists to understand 
and potentially support a project. Bringing the media on a tour of the potable reuse facility and giving them a first-hand look 
at the advanced technology employed in the process will aid their understanding of potable reuse. Designating a primary 
contact point for the media will help to ensure prompt replies are provided.

Independent expert testimony is an effective way to provide answers to difficult and challenging questions on health, 
safety and quality. Having a panel of international and local water experts in the various related fields of engineering, 
biomedical sciences, chemistry and water technology to provide independent expert testimony and address health, safety 
and quality issues is an effective way to provide answers to frequently asked questions. As specialists in their own areas 
of research, who are also familiar with water recycling projects elsewhere, experts have the credibility and are best suited 
to address safety and health concerns – the public’s top priority. The expert panel’s reports can be captured on video and 
shown in a visitor centre, on agency websites and reported by the media. Independent scientific panels can also garner 
news coverage that the agency may not.

Employ visitor centres, demonstration centres, online (virtual) and plant tours as learning experiences. Visitor centres, 
demonstration centres, and tours provide an appealing information dissemination alternative that can frequently become a 
multi-objective destination. Even online virtual tours provide insight and images that can be game changing for audiences 
unfamiliar with advanced technologies. They are an alternative to public meetings and even to the typical classroom 
experience because they can provide spaces and exhibits that are novel, stimulating, evidence-rich, multisensory, and fun. 
Visitor centres can vary in size and expense. They can be in a stand-alone building, a building associated with a treatment 
plant or public spaces. Visitor centres are ideal for school tours.  

Present water tasting opportunities, where possible. There is nothing more convincing than the public trying the product. 
Recycled water can be bottled in attractive packaging so that the public can sample how pure the water is. The water samples 
can be distributed at events, tours and at visitor centres. Tasting of the water samples by opinion leaders, including politicians 
and other trusted community leaders, can build trust and reinforce the safety of the product. 

Online communication is a key tool for spreading information. Leverage social media channels to tell the potable 
reuse story in a fun and engaging manner. Social media is an increasingly important platform for sharing information 
and seeding conversations. Social media is a space where people share their everyday lives. Communication efforts need to 
engage in the spaces where people communicate and create opportunities for engagement and interactivity. Conversational 
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approaches and the use of visual imagery rather than just factual messaging and language resonate with digitally literate 
people. Using short, sharp animations and videos that can be shared in the social media space can enhance understanding. 
Engaging in online conversations is also critical to demonstrate the willingness to listen to and respond to negative comments 
that are raised in social media forums in a timely, positive and helpful way. There are many guidance documents on the use 
of social media that can be consulted when crafting an education and engagement strategy. 

Water utilities should continue to explore how best to communicate and connect with various demographics in their 
communities using social media platforms. Dialogue can run both ways, and efforts to reach and engage hard-to-reach 
audiences are expanded by developing a broader communication platform that goes beyond traditional mediums of print, 
radio, email and television. 

7.2 Preparing information to attract and hold attention 
To be effective, an education/communication plan must be designed so that it attracts and holds attention. Information 
must appeal to people who have a range of learning preferences – some learn by hearing, others prefer to read either in a 
printed form or on their computer. All benefit from seeing the processes in action and it should always be remembered 
that the use of humour is a powerful way to gain attention and stimulate the memory. A utility’s communications toolbox 
should include a range of products, including: 

• informative factsheets
• infographics 
• animations
• videos, virtual tours and documentaries 
• interactive computer programmes
• media outreach programmes and visits to water reuse facilities 
• social media channels 
• visitor centres, demonstration centres, displays and plant tours
• water tastings.

7.3 Evaluating information and engagement programmes
Information/communication programmes should be evaluated, not only for the impact of their terminology and messaging 
but also for their ability to attract and hold attention. Pre- and post-surveys can be very helpful in determining and 
measuring whether educational experiences are having an impact. Evaluation can be used as a planning tool; building an 
evaluation phase into the very beginning of a project or programme will ensure that it happens. Finally, it is important to  
realize that education and engagement to promote change can take time and should be continued. Consistency is essential; 
it is advisable not to start and stop outreach efforts for political expediency. An evaluation programme will allow the utility 
to determine whether messages are being understood and reinforced. Because the education/communication programme 
is about changing behaviour, the evaluation process will help determine if it is succeeding and inform the design of new 
communication techniques. There are various techniques for evaluation, such as gathering responses pre- and post-
experiences in a visitor space or online. 

It is important to understand that not everyone has comparable knowledge and experience with potable reuse. An effective 
evaluation programme will help to identify how a specified education/engagement experience uniquely affects an individual’s 
attitude about potable reuse. 

In the absence of understanding about water use and reuse, a sustainable water future will remain out of reach. There is 
no panacea or magic formula that yields public acceptance, but it has become clear that strong, imaginative information 
programmes and early and consistent two-way engagement are powerful and effective strategies – strategies necessary to 
open the door to more sustainable water management. This is the art of attaining the public understanding that is the critical 
ingredient to the success of any water reuse programme.
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7.4 Case studies and additional information
In some instances, officials have called off plans to implement potable reuse after they faced public opposition and outcry. 
Although these projects were well designed with sound engineering principles, supported by extensive laboratory tests to 
ensure water quality, the lack of a well thought out public communications programme combining science/technology and 
art/social science considerations to garner public support dealt them a huge blow. Headlines like “toilet to tap,” that play 
on the psychological and emotional aspects of the human mind, were shown to cloud logical reasoning. The result was 
public resistance to potable reuse. But slowly, things are changing. In recent years, more cities are implementing schemes, 
fuelled in part by prolonged dry spells and droughts. Appendix 4 provides four case studies where the water reuse project 
has either succeeded or failed because of public communications:

• Singapore: NEWater, nothing new
• Orange County Water District, California, USA: One programme, multiple benefits
• Toowoomba, Queensland, Australia: No to water recycling
• San Diego, California, USA: Where persistence paid off.

Additional information on community engagement and sources of educational material are provided in Boxes 7.1 and 7.2.

Box 7.1  Additional information and guidance documents 

Demoware (2015). Trust in reuse: Review report on international experiences in public involvement and stakeholder collaboration. http://demoware.eu/en/
results/deliverables/deliverable-d5-2-trust-in-reuse.pdf/view 

Dolnicar S, Hurlimann A, Nghiem LD (2010). The effect of information on public acceptance – The case of water from alternative sources. Journal of Environmental 
Management. 91(6):1288–1293.

Fielding SK and Roiko AH (2014). Providing information promotes greater public acceptance for potable recycled water. Water Research. 61: 86–96. 
Johnson S and Macpherson L (2014). Stream 3 products evaluation report. Australian Water Recycling Centre of Excellence, Brisbane, Australia. www.

water360.com.au 
Kearnes M, Motion J, Beckett J (2014). Australian water futures: Rethinking community engagement. Report of the National Demonstration, Education and 

Engagement Program, Australian Water Recycling Centre of Excellence and the University of New South Wales. November 2014. www.water360.com.au 
Kunreuther H and Slovic P (1999). Coping with stigma: Challenges and opportunities. Risk: Health, Safety & Environment. 10(3):269–280.
Lohman LC (1987). Potable wastewater reuse can win public support. In: Proceedings of Water Reuse Symposium IV, Denver, Colorado, 2–6 August. AWWA 

Research Foundation.
Macpherson L and Slovic P (2011). Talking about water: Vocabulary and images that support informed decisions about water recycling and desalination. 

Alexandria (VA): WateReuse Research Foundation.
Macpherson L and Snyder S (2013). Downstream: Context, understanding, acceptance: Effect of prior knowledge of unplanned potable reuse on the acceptance 

of planned potable reuse. Alexandria (VA): WateReuse Research Foundation. WRF-09-01.
Millan M (2015). One glass at a time. Helping people understand potable reuse. A flexible communication plan for use by public information professionals. 

Derived from: Model communication plans for increasing awareness and fostering acceptance of direct potable reuse. Alexandria (VA): WateReuse Research 
Foundation. https://watereuse.org/water-reuse-101/fact-sheets/ 

Millan M, Tennyson P, Snyder S (2015). Model communication plans for increasing awareness and fostering acceptance of direct potable reuse. Alexandria 
(VA): WateReuse Research Foundation.

Ruetten J (2004). Best practices for developing indirect potable reuse projects: Phase I report. Alexandria (VA): WateReuse Research Foundation.
Shaukat F (1981). Philosophy of water reuse in Islamic perspective. Desalination. 39:273–281.
Slovic P (2009). Talking about water – and stigmatizing it. Decision Research report no. 15-01. 
Tchobanoglous G, Cotruvo J, Crook J, McDonald E, Olivieri A, Salveson A, Trussell RS (2015). Framework for direct potable reuse. Alexandria (VA): WateReuse 

Research Foundation.
Water Environment Federation (2015). The effective water utility professional, Chapter 2, “Communication.”  
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Box 7.2  Educational materials 

Water360: The Australian Water Recycling Centre of Excellence initiated the Water360 partnership to contribute to an ongoing sharing of information and 
knowledge about potable reuse as a safe, reliable and cost-effective option for water security. Water360 education products are designed to be flexible and 
adaptable to a diversity of geographic settings and cultural contexts. The materials are particularly useful because they can be adapted to incorporate local 
content and context, be combined in various ways, and link to school curricula or existing utility educational materials and programmes. The materials are 
also adaptable to multiple display platforms such as kiosks, long-form documentaries, video walls, interactive screens, social media and phone and tablet 
applications. 
Water360 includes a global connections map. The map emphasizes the need for potable reuse, the benefits of reuse, its reliability and treatment processes. 
Video stories are told in various ways, with people from all walks of life in each area – from plant managers to citizens. 
www.water360.com.au

From waste-d-water to pure water: This booklet by Jenifer Simpson is a primer for those beginning to look at recycled water, how it is made, its quality 
and types of uses. The booklet also brings a clear perspective to the risks associated with reuse. It describes what is put into water and wastewater, how it is 
taken out again, and how to make sure that it has been taken out. Fully illustrated with diagrams, cartoons and photos, the guide explains the sophisticated 
and efficient technologies available so that readers can understand and learn to trust them. The booklet introduces the star rating system for water quality 
that describes the quality of water as it becomes progressively cleaner – the more stars, the more opportunities to use the precious resource. 
http://newwaterresources.com/wp-content/uploads/2015/09/From-waste-d-water-to-pure-water_condensed.pdf

WateReuse Association: The WateReuse Association has a range of materials, including several adapted from their collaboration with the Australian Water 
Recycling Centre of Excellence. The products include:
• Water: Think and drink – six 2.5-minute animations;
• the global connections map with frequently asked questions from experts – an interactive computer programme; and
• science and visual process animations – 12 animations.
https://watereuse.org/water-reuse-101/videos/
https://watereuse.org/water-reuse-101/global-connections/

WateReuse Research Foundation: The foundation prepared a video slideshow, entitled “Downstream,” that explains potable reuse in the context of the 
urban water cycle. The video explains that most of the world’s population drinks from rivers and streams that have received discharges from upstream users. 
The image-rich presentation shows that water can be purified to be made drinkable again and shows that water reuse is the key to a sustainable future. 
“Downstream” is available in English and Spanish on YouTube. 
https://www.youtube.com/watch?v=GVm-d-zOxJs

The foundation also produced “The ways of water,” an animation presenting an overview of the many human interventions in the water cycle. The animation 
looks at the benefits of some key water provision options including DPR. The animation presents the urban water cycle and water purification; produced with 
social media in mind. It is available in English and Spanish on YouTube. 
https://www.youtube.com/watch?v=RwrYFJEJSQ0

98



Appendix D 
List of tables and figures

Tables

Table 1 Recommended actions based on lessons from the 
journey of others 12

Table 2 Summary of case studies and most effective tools/
approaches for community engagement 14

Table 3 Chosen case study schemes 20

Table 4 Assessment of the selected case studies against the 
selection criteria 89

Figures

Figure 1 Information about recycling in the natural 
water cycle, on the Santa Clara Valley Water 
District website. 6

Figure 2 Popular cartoons on the topic. 6

Figures 3, 4 Purified recycled water schemes around the world. 
For ease of presentation, schemes are listed by 
the city in which the scheme is based, not their full 
operating area or utility name. 8

Figure 5 Evolution of purified recycled water around the 
world, also showing how key research began 
to inform community engagement. For ease of 
presentation, schemes are listed by the city in which 
the scheme is based, not their full operating area or 
utility name. 9

Figure 6 ‘Think and Drink’ banners in the Santa Clara 
Valley Water District visitor space (Courtesy of 
Linda Macpherson). 11

Figure 7 Fact sheet from Santa Clara Valley Water District’s 
purewater4u website 18

Figure 8 Illustration of recycling within the context of the 
water cycle (Slovic, Creating a New Paradigm for 
Public Perception in the Quest for Clean Water, 
Singapore, 2018). Used by permission of the Water 
Research Foundation. 20

Figure 9 Meaningful understanding of purified recycled 
water can only occur when we understand the 
water cycle (Slovic, Creating a New Paradigm for 
Public Perception in the Quest for Clean Water, 
Singapore, 2018) 23

Figure 10 One of four hypothetical drinking water reuse 
scenarios presented to participants in the 
Downstream study 24

Figure 11 ‘Talking About Water’ study 25

Figure 12 Support for drinking water reuse in Sydney, 
Melbourne, Brisbane and Perth (Australian Water 
Recycling Centre of Excellence, 2014) 28

Figure 13 Example of messaging for Pure Water in 
San Diego 32

D

99



Figure 14 Words and images can influence how individuals 
perceive different options (Slovic, Creating a New 
Paradigm for Public Perception in the Quest for 
Clean Water, 2018) 38

Figure 15 The terminology found to resonate best with 
Talking About Water participants when not 
provided with any supplemental science/
technology information. 38

Figure 16 The names found to resonate best with the 
community in Perth, Australia (Water Corporation) 38

Figure 17 Stone Full Circle Pale Ale was brewed with Pure 
Water from San Diego, (sdnews.com, 2018). 40

Figure 18 Grass roots campaigning in Perth 
(Water Corporation, 2019) 43

Figure 19 Terms used in the Californian potable reuse bill   49

Figure 20 Water Factory 21 (USGS, 2019) 55

Figure 21 GWRS (Orange County Water District, 2019) 55

Figure 22 OCWD H20 Learning Center Corridor 
(Bybee, 2019) 55

Figure 23 A sample of water produced by the GWRS 56

Figure 24 H2O Learning centre (Bybee, 2019) 56

Figure 25 Water Corporation’s approach to securing a climate 
resilient water supply 57

Figure 26 Historic stream flows into Perth dams and water 
supply (Water Corporation 2019) 58

Figure 27 Outreach strategy targeting key influencers and 
decision makers (Water Corporation, 2019) 59

Figure 28 Beenyup visitor centre (PaperScout, 2019) 59

Figure 29 Community sentiment for Groundwater 
Replenishment over time 59

Figure 30 NEWater visitor centre (Wong, 2006) 61

Figure 31 Bottles of NEWater for the National Day 
Parade celebrations of 2005 at Marina South 
(Huaiwei, 2005) 62

Figure 32 NEWater is bottled in appealing packaging to 
reduce stigma 62

Figure 33 School children learning about water conservation at 
the NEWater visitor centre (The Finder, 2018) 63

Figure 34 Media portrayal of ‘Toilet to Tap’ 
(courtesy San Diego Tribune) 65

Figure 35 Images used in the Downstream research study and 
in the Water Purification Demonstration Project 
(Macpherson, 2012) 66

Figure 36 Map showing other reuse in the USA and around the 
world in San Diego tour 66

Figure 37 The City of San Diego fact sheet addressing ‘Toilet 
to Tap’ (City of San Diego, 2018) 67

Figure 38 Organisations that have pledged support to 
Pure Water 67

Figure 39 Shows that the San Diego Union-Tribune, a one-time 
opponent, became an advocate for Pure Water 67

Figure 40 Elephant Butte Reservoir in June 1994 (full, top) 
compared to July 2013 (severe drought, bottom) 69

Figure 41 Community education and engagement by El Paso 
Water (El Paso Water, 2018) 70

Figure 42 Recycled water was put to the public in a 
referendum (The Chronicle, 2013) 71

Figure 43 The Water Quality Rating Systems used by 
Toowoomba City Council to communicate the 
treatment level of the water 72

Figure 44 Water futures booklet (Toowoomba City 
Council, 2006) 74

Figure 45 Community sampling imported recycled water (LG 
Focus, 2006) 74

Figure 46 Wivenhoe storage levels (Seqwater, 2012) 76

Figure 47 Water conservation messaging (Queensland Water 
Commission, 2008) 77

Figure 48 The UOSA Reclamation Plant provides an important 
source of water 79

Figure 49 Harvested stormwater entering Suma dam for the 
first time in 2009 82

Figure 50 Community tour of the dual water scheme 84

Figure 51 Demonstration plan report (Santa Clara Valley Water 
District, 2016) 85

Figure 52 The purewater4u website features expert and 
community testimonials of support 86

Figure 53 Summary of outreach accomplishments for 2018 
(Santa Clara Valley Water District, 2018) 87

100



Appendix E 
Bibliography

 ì ABC. (2006, July 30). Toowoomba vote a blow for recycling. Retrieved from ABC: 
https://www.abc.net.au/news/2006-07-30/toowoomba-vote-a-blow-for-recycling/1225796

 ì ABC. (2008, May 7). Opposition against recycled water in dams. Retrieved from ABC: 
https://www.abc.net.au/news/2008-05-07/opposition-against-recycled-water-in-dams/2428456

 ì Agriculture, A. G.-D. (2008). National Urban Water Planning Principles. Retrieved 2019, from Australian Government - 
Department of Agriculture: http://www.agriculture.gov.au/water/urban/policy-reform-urban-water/planning-principles

 ì Agriculture, A. G.-D. (2019, April). Australian Government response to the Productivity Commission inquiry on 
national water reform. Retrieved 2019, from Australian Government - Department of Agriculture:  
http://www.agriculture.gov.au/about/reporting/obligations/government-responses/response-national-water-
reform#recommendation-62

 ì Andrew Salveson, E. S.-D. (2014). Ways of Water – Communicating about IPR and DPR without the Acronyms (part 
of Guidelines for Engineered Storage of Direct Potable Reuse Systems) (WRRF 12-06). Alexandria, Virginia, USA: 
Water Reuse Research Foundation.

 ì Australian Water Recycling Centre of Excellence – Rod Carr, Dr John Marsden and Peter Jacob. (2012, November). 
Retrieved from Project Report Case Study #1 (of 3) – South East Queensland Western Corridor Recycled Water Project: 
http://legacywater360.server309.com/wp-content/uploads/2015/07/Case-Study-1-Western-Corridor-Recycled-
Water-Project.pdf

 ì Australian Water Recycling Centre of Excellence. (2014). Stream 3 Products Evaluation Report. National 
Demonstration, Education and Engagement Program (NDEEP);. Australia: Australian Water Recycling Centre 
of Excellence.

 ì BARRINGER, F. (2012, Feb 9). Retrieved from NY Times: https://www.nytimes.com/2012/02/10/science/earth/
despite-yuck-factor-treated-wastewater-used-for-drinking.html

 ì Bligh, A. (2010, Jan 28). Water Flows To Drought-Stricken Toowoomba. Retrieved from The Queensland Cabinet and 
Ministerial Directory Media Statements: http://statements.qld.gov.au/Statement/Id/68325

E

101

https://www.abc.net.au/news/2006-07-30/toowoomba-vote-a-blow-for-recycling/1225796
https://www.abc.net.au/news/2008-05-07/opposition-against-recycled-water-in-dams/2428456
http://www.agriculture.gov.au/water/urban/policy-reform-urban-water/planning-principles
http://www.agriculture.gov.au/about/reporting/obligations/government-responses/response-national-water-reform#recommendation-62
http://www.agriculture.gov.au/about/reporting/obligations/government-responses/response-national-water-reform#recommendation-62
http://legacywater360.server309.com/wp-content/uploads/2015/07/Case-Study-1-Western-Corridor-Recycled-Water-Project.pdf
http://legacywater360.server309.com/wp-content/uploads/2015/07/Case-Study-1-Western-Corridor-Recycled-Water-Project.pdf
https://www.nytimes.com/2012/02/10/science/earth/despite-yuck-factor-treated-wastewater-used-for-drinking.html
https://www.nytimes.com/2012/02/10/science/earth/despite-yuck-factor-treated-wastewater-used-for-drinking.html
http://statements.qld.gov.au/Statement/Id/68325


 ì Bybee, L. (2019, Mar 20). OCWD H20 Learning Center Corridor. Retrieved from Chelsea Brink: 
http://www.chelseabrink.com/ocwd

 ì CHO, R. (2011, Apr 4). From Wastewater to Drinking Water. Retrieved from State of the Planet: 
https://blogs.ei.columbia.edu/2011/04/04/from-wastewater-to-drinking-water/

 ì City of San Diego. (2018). Pure Water San Diego: Frequently Asked Questions. San Diego: The City of San Diego.

 ì City of San Diego. (2019, January). Pure Water San Diego. Retrieved from City of San Diego: 
https://www.sandiego.gov/public-utilities/sustainability/pure-water-sd

 ì Courier Mail. (2009, May 29). Premier Anna Bligh’s backflip on water management. Courier Mail. Retrieved from 
https://www.couriermail.com.au/news/queensland/premier-anna-blighs-backflip-on-water-management/news-
story/deb825a9a4296b9da8d7c4edef7eba3b

 ì CourierMail. (2008, Jan 28). The Courier Mail. Retrieved from Toowoomba plan to tap into recycled water from 
Brisbane https://www.couriermail.com.au/news/queensland/plan-to-tap-into-recycled-water/news-story/eaca46a5
15ce6af97baec83aad505e27?sv=fdce5ccfce2f9430a9184db99f6b964c

 ì CRC for Water Sensative Cities. (2018, may). Orange Stormwater to Potable: Building urban water supply diversity. 
Retrieved from CRC for Water Sensative Cities: https://watersensitivecities.org.au/wp-content/uploads/2018/05/
Orange-stormwater-to-potable-Case-Study-180503-V8_WEB.pdf

 ì Day, D. (2015). Drink It Up! El Paso Welcomes Direct Reuse Pilot Project . Treatment Plant Operator. Retrieved from 
https://www.tpomag.com/online_exclusives/2015/09/drink_it_up_el_paso_welcomes_direct_reuse_pilot_project

 ì Devitt, C. (2019, February 19). Former Director Technical Services, Orange City Council. (D. Francis, Interviewer)

 ì Diego), R. D. (2009, January 7). Where Water Reuse Isn’t a Dirty Word. Retrieved from Surfrider Foundation: 
https://www.surfrider.org/coastal-blog/entry/where-water-reuse-isnt-a-dirty-word

 ì Dolnicar, A. H. (2010). When Public Opposition Defeats Alternative Water Projects 
– the Case of Toowoomba Australia. Wollongong: Water Research. Retrieved from 
https://ro.uow.edu.au/cgi/viewcontent.cgi?referer=&httpsredir=1&article=1752&context=commpapers

 ì EPA. (2017). 2017 Potable Reuse Compendium. EPA. Retrieved from 
https://www.epa.gov/ground-water-and-drinking-water/2017-potable-reuse-compendium

 ì EPA in Virginia. (2015, Sep 17). Water Reuse Project in Virginia Providing Multiple Benefits. Retrieved from EPA in 
Virginia: https://www.epa.gov/va/water-reuse-project-virginia-providing-multiple-benefits

 ì eWater CRC 2010. (2019, Apr 1). ORANGE COUNCIL LEADING THE WAY ON STORMWATER HARVESTING. Retrieved 
from eWater CRC 2010: https://ewater.org.au/h2othinking/?q=2010/08/orange-council-leading-way-stormwater-
harvesting

 ì Farifax Water. (2018). Annual Water Quality Report. Farifax: Farifax Water. Retrieved from 
https://www.fairfaxwater.org/sites/default/files/newsletters/ccr_2018.pdf

 ì Francis, J. (2019, February 12). Water Treatment Manager, Orange City Council. (D. Francis, Interviewer)

 ì Golden Target Awards. (2012, February 7). First Water: securing supply, celebrating progress, gaining community 
confidence (2008). Retrieved from UTS Library: https://www.lib.uts.edu.au/gta/14225/first-water-securing-supply-
celebrating-progress-gaining-community-confidence

 ì Graham, M. (2016, Feb 4). We already drink toilet-to-tap water. Retrieved from San Diego Reader: 
https://www.sandiegoreader.com/news/2016/feb/04/stringers-we-already-drink-toilet-tap-water/

 ì Greater Sydney Commission. (2018). Greater Sydney Region Plan: A Metropolis of Three Cities. Sydney: State of New 
South Wales.

102

http://www.chelseabrink.com/ocwd
https://blogs.ei.columbia.edu/2011/04/04/from-wastewater-to-drinking-water/
https://www.sandiego.gov/public-utilities/sustainability/pure-water-sd
https://www.couriermail.com.au/news/queensland/premier-anna-blighs-backflip-on-water-management/news-story/deb825a9a4296b9da8d7c4edef7eba3b
https://www.couriermail.com.au/news/queensland/premier-anna-blighs-backflip-on-water-management/news-story/deb825a9a4296b9da8d7c4edef7eba3b
https://www.couriermail.com.au/news/queensland/plan-to-tap-into-recycled-water/news-story/eaca46a515ce6af97baec83aad505e27?sv=fdce5ccfce2f9430a9184db99f6b964c
https://www.couriermail.com.au/news/queensland/plan-to-tap-into-recycled-water/news-story/eaca46a515ce6af97baec83aad505e27?sv=fdce5ccfce2f9430a9184db99f6b964c
https://watersensitivecities.org.au/wp-content/uploads/2018/05/Orange-stormwater-to-potable-Case-Study-180503-V8_WEB.pdf
https://watersensitivecities.org.au/wp-content/uploads/2018/05/Orange-stormwater-to-potable-Case-Study-180503-V8_WEB.pdf
https://www.tpomag.com/online_exclusives/2015/09/drink_it_up_el_paso_welcomes_direct_reuse_pilot_project
https://www.surfrider.org/coastal-blog/entry/where-water-reuse-isnt-a-dirty-word
https://ro.uow.edu.au/cgi/viewcontent.cgi?referer=&httpsredir=1&article=1752&context=commpapers
https://www.epa.gov/ground-water-and-drinking-water/2017-potable-reuse-compendium
https://www.epa.gov/va/water-reuse-project-virginia-providing-multiple-benefits
https://ewater.org.au/h2othinking/?q=2010/08/orange-council-leading-way-stormwater-harvesting
https://ewater.org.au/h2othinking/?q=2010/08/orange-council-leading-way-stormwater-harvesting
https://www.fairfaxwater.org/sites/default/files/newsletters/ccr_2018.pdf
https://www.lib.uts.edu.au/gta/14225/first-water-securing-supply-celebrating-progress-gaining-community-confidence
https://www.lib.uts.edu.au/gta/14225/first-water-securing-supply-celebrating-progress-gaining-community-confidence
https://www.sandiegoreader.com/news/2016/feb/04/stringers-we-already-drink-toilet-tap-water/


 ì Greenberg, M., & Lowrie, K. (2014, Jan 2). Paul Slovic: Risk Perceptions and Affect. Retrieved from Wiley Online 
Library: https://onlinelibrary.wiley.com/doi/full/10.1111/risa.12163

 ì Gutierrez, R. (2015, Aug 22). El Paso to pilot first-of-its-kind water system. Retrieved from El Paso Times:  
https://www.elpasotimes.com/story/news/special-reports/water/2015/08/22/el-paso-pilot-first-its-kind-water-
system/71936224/

 ì Head, B. W. (2014). Managing urban water crises: adaptive policy responses to drought and flood 
in Southeast Queensland, Australia. Research, Ecology and Society 19(2): 33. Retrieved from 
https://www.ecologyandsociety.org/vol19/iss2/art33/

 ì Head, V. U. (2011). Water Recycling: Recent History of Local Government Initiatives in South East Queensland. 
Urban Water Security Research Alliance Technical Report No. 45. Urban Water Alliance. Retrieved from 
http://www.urbanwateralliance.org.au/publications/UWSRA-tr45.pdf

 ì Hermes, J. (2018, November 30). Texas City to Guzzle Drinking Water from Treated Waste. Retrieved from 
Environmental Leader: https://www.environmentalleader.com/2018/11/178945/

 ì Houghton, D. (2013, Sep 13). Beattie-era Western Corridor Recycling Scheme a $2.7b white elephant. Retrieved from 
new.com.au: https://www.news.com.au/national/queensland/beattieera-western-corridor-recycling-scheme-a-27b-
white-elephant/news-story/61bf40d7226f93f5d810aff525de8dfa

 ì Houghton, D. (2013, September 13). Beattie-era Western Corridor Recycling Scheme a $2.7b white elephant. Courier 
Mail. Retrieved from https://www.couriermail.com.au/news/queensland/beattieera-western-corridor-recycling-
scheme-a-27b-white-elephant/news-story/61bf40d7226f93f5d810aff525de8dfa

 ì Howells, M. (2014, April 4). Queensland Government to consider selling water assets. Retrieved from ABC: 
https://www.abc.net.au/news/2014-04-03/queensland-government-to-consider-selling-water-assets/5364924

 ì https://edition.cnn.com/2014/05/01/world/from-toilet-to-tap-water/index.html. (2015, Nov 17).
From toilet to tap: Getting a taste for drinking recycled waste water. Retrieved from CNN: 
https://edition.cnn.com/2014/05/01/world/from-toilet-to-tap-water/index.html

 ì Huaiwei. (2005, Aug 14). File:NEWater.jpg. Retrieved from Wikipedia: 
https://commons.wikimedia.org/wiki/File:NEWater.jpg

 ì Hutchinson, A. (2017, Apr 13). Collaborated to Build the World’s. Retrieved from OCWD: 
https://wrrc.arizona.edu/sites/wrrc.arizona.edu/files/BB-OCWD-OCSD-Collaboration-4-13-17.pdf

 ì Infrastructure Australia . (2019). An Assessment of Australia’s Future Infrastructure 
Needs - The Australian Infrastructure Audit 2019. Australian Government. Retrieved from 
https://www.infrastructureaustralia.gov.au/publications/australian-infrastructure-audit-2019

 ì Jagasia, D. (2019, Mar 25). Northern Virginia Soil and Water Conservation District. Retrieved from Fairfax Country 
Virginia: https://www.fairfaxcounty.gov/soil-water-conservation/where-does-water-go-wastewater-treatment-
fairfax-county

 ì JENNEWEIN, C. (2014, Jun 26). Scientific American Lauds San Diego ‘Toilet-to-Tap’ Project. Retrieved from Time of 
San Diego: https://timesofsandiego.com/tech/2014/06/26/scientific-american-lauds-san-diego-toilet-tap-project/

 ì Johnstone, C. (2009, November 11). Recycled water solution for Anna Bligh. Courier Mail. Retrieved from 
https://www.couriermail.com.au/news/queensland/recycled-water-solution-for-anna-bligh/story-e6freoof-
1225796546659?sv=a1609cd9f659afc82bda1ca5b859d8aa

 ì Khan, S. (2007, September 3). Swanbank Power Station on Recycled Water. Retrieved from Water Recycling in 
Australia: http://waterrecycling.blogspot.com/2007/09/swanbank-power-station-on-recycled.html

 ì Khan, S. (2008, November 10). Not the NHMRC. Retrieved from Water Recycling in Australia: 
http://waterrecycling.blogspot.com/2008/11/more-from-australian.html

103

https://onlinelibrary.wiley.com/doi/full/10.1111/risa.12163
https://www.elpasotimes.com/story/news/special-reports/water/2015/08/22/el-paso-pilot-first-its-kind-water-system/71936224/
https://www.elpasotimes.com/story/news/special-reports/water/2015/08/22/el-paso-pilot-first-its-kind-water-system/71936224/
https://www.ecologyandsociety.org/vol19/iss2/art33/
http://www.urbanwateralliance.org.au/publications/UWSRA-tr45.pdf
https://www.environmentalleader.com/2018/11/178945/
https://www.news.com.au/national/queensland/beattieera-western-corridor-recycling-scheme-a-27b-white-elephant/news-story/61bf40d7226f93f5d810aff525de8dfa
https://www.news.com.au/national/queensland/beattieera-western-corridor-recycling-scheme-a-27b-white-elephant/news-story/61bf40d7226f93f5d810aff525de8dfa
https://www.couriermail.com.au/news/queensland/beattieera-western-corridor-recycling-scheme-a-27b-white-elephant/news-story/61bf40d7226f93f5d810aff525de8dfa
https://www.couriermail.com.au/news/queensland/beattieera-western-corridor-recycling-scheme-a-27b-white-elephant/news-story/61bf40d7226f93f5d810aff525de8dfa
https://www.abc.net.au/news/2014-04-03/queensland-government-to-consider-selling-water-assets/5364924
https://edition.cnn.com/2014/05/01/world/from-toilet-to-tap-water/index.html
https://edition.cnn.com/2014/05/01/world/from-toilet-to-tap-water/index.html
https://commons.wikimedia.org/wiki/File:NEWater.jpg
https://wrrc.arizona.edu/sites/wrrc.arizona.edu/files/BB-OCWD-OCSD-Collaboration-4-13-17.pdf
https://www.infrastructureaustralia.gov.au/publications/australian-infrastructure-audit-2019
https://www.fairfaxcounty.gov/soil-water-conservation/where-does-water-go-wastewater-treatment-fairfax-county
https://www.fairfaxcounty.gov/soil-water-conservation/where-does-water-go-wastewater-treatment-fairfax-county
https://timesofsandiego.com/tech/2014/06/26/scientific-american-lauds-san-diego-toilet-tap-project/
https://www.couriermail.com.au/news/queensland/recycled-water-solution-for-anna-bligh/story-e6freoof-1225796546659?sv=a1609cd9f659afc82bda1ca5b859d8aa
https://www.couriermail.com.au/news/queensland/recycled-water-solution-for-anna-bligh/story-e6freoof-1225796546659?sv=a1609cd9f659afc82bda1ca5b859d8aa
http://waterrecycling.blogspot.com/2007/09/swanbank-power-station-on-recycled.html
http://waterrecycling.blogspot.com/2008/11/more-from-australian.html


 ì Khan, S. (2008, May 8). Western Corridor Mothballed. Retrieved from Water recycling in Australia: 
http://waterrecycling.blogspot.com/2009/05/western-corridor-mothballed.html

 ì KHAN, S. (2009, May 28). San Diego Update. Retrieved from Water Recycling in Australia: 
http://waterrecycling.blogspot.com/

 ì Kieron Monks, f. C. (2015, November 17). From toilet to tap: Getting a taste for drinking recycled waste water. 
Retrieved from CNN: https://edition.cnn.com/2014/05/01/world/from-toilet-to-tap-water/index.html

 ì Kounang, N. (2018, Dec 5). El Paso to drink treated sewage water due to climate change drought. Retrieved from 
CNN: https://edition.cnn.com/2018/11/30/health/water-climate-change-el-paso/index.html

 ì LG Focus. (2006, Aug). Toowoomba puts water recycling firmly 
on the national agenda. Retrieved from Local Government Focus: 
www.lgfocus.com.au/editions/2006-08/toowoomba-puts-water-recycling-firmly-on-the-national-agenda.php

 ì LG Focus. (2006-2008). Toowoomba puts water recycling firmly on the national agenda. LG Focus. Retrieved from 
www.lgfocus.com.au/editions/2006-08/toowoomba-puts-water-recycling-firmly-on-the-national-agenda.php

 ì Linda Macpherson, P. S. (2008). Talking About Water: Vocabulary and images that support informed decisions about 
water recycling and desalination (WRRF 07-03). Alexandria, Virginia: Water Reuse Research Foundation.

 ì Linda Macpherson, S. S. (2013). Downstream: Context, Understanding, Acceptance (Effect of Knowledge of 
Unplanned Potable Reuse on Acceptance of Planned Potable Reuse) (WRRF 09-01). Alexandria, Virginia: Water 
Reuse Research Foundation.

 ì Macpherson, L. (2012). New Language, New Thinking, New Possibilities. IWA’s World Water Congress. Busan: 
CH2M HILL.

 ì Mark Millan, P. A. (2015). Model Communication Plans for Increasing Awareness and Fostering Acceptance of Direct 
Potable Reuse (WRRF 13-02). Alexandria, Virginia: Water Reuse Research Foundation.

 ì Martin, L. (2013, Nov 4). Direct Potable Reuse Vs. Indirect: Weighing The Pros And Cons. Retrieved from Water 
Online: https://www.wateronline.com/doc/direct-potable-reuse-vs-indirect-weighing-the-pros-and-cons-0001

 ì Nadia Kounang, C. (2018, December 5). El Paso to drink treated sewage water due to climate change drought. 
Retrieved from CNN: https://edition.cnn.com/2018/11/30/health/water-climate-change-el-paso/index.html

 ì OCWD. (2017, June 21). GWRS Bottled Water Goes on the Road. Retrieved from OCWD: 
https://www.ocwd.com/news-events/newsletter/2017/june-2017/gwrs-bottled-water-goes-on-the-road/

 ì OCWD. (2018, May). Groundwater Replenishement Sydney. Retrieved from OCWD: 
https://www.ocwd.com/media/6615/gwrs-tech-brochure-may-2018.pdf

 ì OCWD. (2019, Apr 4). About OCWD tours. Retrieved from OCWD: https://www.ocwd.com/contact-us/book-a-tour/

 ì OCWD. (2019, Feb 16). History. Retrieved from OCWD: https://www.ocwd.com/about/history/

 ì Ooi, D., Fisher, A., & Cary, J. (2014, Nov). Water Reuse and Communities Toolkit. Retrieved from Water 360: 
legacywater360.server309.com/wp-content/uploads/Community-Perceptions-and-Barriers-to-Water-Reuse.pdf

 ì Orange County Water District. (2019, Apr 10). GWRS – new water you can count on. Retrieved from Orange County 
Water District: https://www.ocwd.com/gwrs/

 ì P.E., M. S. (2017). 32 Years of Indirect Potable Reuse in El Paso, Texas. Retrieved from http://www.team-psc.com/wp-
content/uploads/2017/06/32-Years-of-Indirect-Potable-Reuse-in-El-Paso_paper_FINAL_5May2017.pdf

 ì PaperScout. (2019, Apr 15). Water Corporation: Infographics, Marketing Collateral, Publications, Signage. Retrieved 
from PaperScout: https://paperscout.com.au/portfolio/water-corporation-annual-report/

104

http://waterrecycling.blogspot.com/2009/05/western-corridor-mothballed.html
http://waterrecycling.blogspot.com/
https://edition.cnn.com/2014/05/01/world/from-toilet-to-tap-water/index.html
https://edition.cnn.com/2018/11/30/health/water-climate-change-el-paso/index.html
http://www.lgfocus.com.au/editions/2006-08/toowoomba-puts-water-recycling-firmly-on-the-national-agenda.php
http://www.lgfocus.com.au/editions/2006-08/toowoomba-puts-water-recycling-firmly-on-the-national-agenda.php
https://www.wateronline.com/doc/direct-potable-reuse-vs-indirect-weighing-the-pros-and-cons-0001
https://edition.cnn.com/2018/11/30/health/water-climate-change-el-paso/index.html
https://www.ocwd.com/news-events/newsletter/2017/june-2017/gwrs-bottled-water-goes-on-the-road/
https://www.ocwd.com/media/6615/gwrs-tech-brochure-may-2018.pdf
https://www.ocwd.com/contact-us/book-a-tour/
https://www.ocwd.com/about/history/
http://legacywater360.server309.com/wp-content/uploads/Community-Perceptions-and-Barriers-to-Water-Reuse.pdf
https://www.ocwd.com/gwrs/
http://www.team-psc.com/wp-content/uploads/2017/06/32-Years-of-Indirect-Potable-Reuse-in-El-Paso_paper_FINAL_5May2017.pdf
http://www.team-psc.com/wp-content/uploads/2017/06/32-Years-of-Indirect-Potable-Reuse-in-El-Paso_paper_FINAL_5May2017.pdf
https://paperscout.com.au/portfolio/water-corporation-annual-report/


 ì Plante, D. (2018, Apr 10). ‘Toilet to Tap’ is moving ahead in San Diego. Retrieved from Kusi News: 
https://www.kusi.com/toilet-tap-moving-ahead-san-diego/

 ì Productivity Commission. (2017). National Water Reform Productivity, Report no 87. Canberra: Commonwealth of 
Australia. Retrieved from https://www.pc.gov.au/__data/assets/pdf_file/0007/228175/water-reform.pdf

 ì Queensland Water Commission. (2008, June 30). Permanent Water Conservation Measures. Retrieved from Internet 
Archive Wayback Machine: https://web.archive.org/web/20080719062717/http://www.qwc.qld.gov.au/HomePage

 ì Queensland Water Commission. (2008, March). water for today, water for tomorrow South East Queensland Water 
Strategy Draft. Retrieved from Internet Archive Wayback Machine : https://web.archive.org/web/20080721205330/
http://www.qwc.qld.gov.au/myfiles/uploads/SEQWS/Foreword_Exec_Summary.pdf

 ì Queensland Water Commission. (2008, March). Water for today, water for tomorrow South East Queensland Water 
Strategy Draft Information Kit. Retrieved from Internet Archive Wayback Machine:  
https://web.archive.org/web/20080721154055/http://www.qwc.qld.gov.au/myfiles/uploads/SEQWS/SEQWS%20
info%20kit%20(LR)%20260308.pdf

 ì Roberts, G. (2008, November 20). Only full dams in Queensland will halt water recycling. Retrieved from The 
Australian: https://www.theaustralian.com.au/archive/news/only-full-dams-will-halt-water-recycling/news-story/6
01c8655c72551825545a1e7cc19f5b8

 ì Roberts, G. (2008, November 25). Queensland Premier Bligh in backflip on recycled water. Retrieved from The 
Australian: https://www.theaustralian.com.au/archive/news/bligh-backflip-on-recycled-water-plan/news-story/90
0c4f07ccf2a92f4d993d4bdd4f5f3f

 ì SBS. (2015, February 24). Recycled water ‘a reality’. Retrieved from SBS: 
https://www.sbs.com.au/news/recycled-water-a-reality

 ì Schlanger, Z. (2018). A major US city will start drinking its own sewage. 
Others need to follow. Quartz – Shallow Waters. Retrieved from 
https://qz.com/1353825/a-major-us-city-will-start-drinking-its-own-sewage-others-need-to-follow/

 ì Schwartz, J. (2015, May 8). Water Flowing From Toilet to Tap May Be Hard to Swallow. Retrieved from The New York 
Times: https://www.nytimes.com/2015/05/12/science/recycled-drinking-water-getting-past-the-yuck-factor.html

 ì sdnews.com. (2018, May 21). San Diego receives national award for using recycled water to make beer. Retrieved 
from sdnews.com: http://sdnews.com/view/full_story/27578669/article-San-Diego-receives-national-award-for-
using-recycled-water-to-make-beer?instance=sdnews

 ì Seqwater. (2016). Purified recycled water. Retrieved from Seqwater: 
https://www.seqwater.com.au/water-supply/water-treatment/purified-recycled-water

 ì Seqwater. (2018, June). Purified recycled water (fact sheet). Retrieved from Seqwater:  
https://www.seqwater.com.au/sites/default/files/2019-09/Water%20Security%20Program%20version%202%20
-%20Summary.pdf

 ì Seqwater. (n.d.). South East Queensland’s Water Security Program 2016-2046 . Retrieved from Seqwater 
https://www.seqwater.com.au/sites/default/files/2019-09/Water%20Security%20Program%20version%202%20
-%20Summary.pdf

 ì Silvia, K. J. (2017). Newspaper Coverage of Potable Water Recycling at Orange County Water District’s Groundwater 
Replenishment System, 2000-2016.

 ì Slovic, P. (2018). Creating a New Paradigm for Public Perception in the Quest for Clean Water. Singapore 
International Water Week. Oregon: University of Oregon.

 ì Slovic, P. (2018). Creating a New Paradigm for Public Perception in the Quest for Clean Water, Singapore. Singapore 
International Water Week (pp. 1 – 36). Singapore: University of Oregon.

105

https://www.kusi.com/toilet-tap-moving-ahead-san-diego/
https://www.pc.gov.au/__data/assets/pdf_file/0007/228175/water-reform.pdf
https://web.archive.org/web/20080719062717/http://www.qwc.qld.gov.au/HomePage
https://web.archive.org/web/20080721205330/http://www.qwc.qld.gov.au/myfiles/uploads/SEQWS/Foreword_Exec_Summary.pdf
https://web.archive.org/web/20080721205330/http://www.qwc.qld.gov.au/myfiles/uploads/SEQWS/Foreword_Exec_Summary.pdf
https://web.archive.org/web/20080721154055/http://www.qwc.qld.gov.au/myfiles/uploads/SEQWS/SEQWS%20info%20kit%20(LR)%20260308.pdf
https://web.archive.org/web/20080721154055/http://www.qwc.qld.gov.au/myfiles/uploads/SEQWS/SEQWS%20info%20kit%20(LR)%20260308.pdf
https://www.theaustralian.com.au/archive/news/only-full-dams-will-halt-water-recycling/news-story/601c8655c72551825545a1e7cc19f5b8
https://www.theaustralian.com.au/archive/news/only-full-dams-will-halt-water-recycling/news-story/601c8655c72551825545a1e7cc19f5b8
https://www.theaustralian.com.au/archive/news/bligh-backflip-on-recycled-water-plan/news-story/900c4f07ccf2a92f4d993d4bdd4f5f3f
https://www.theaustralian.com.au/archive/news/bligh-backflip-on-recycled-water-plan/news-story/900c4f07ccf2a92f4d993d4bdd4f5f3f
https://www.sbs.com.au/news/recycled-water-a-reality
https://qz.com/1353825/a-major-us-city-will-start-drinking-its-own-sewage-others-need-to-follow/
https://www.nytimes.com/2015/05/12/science/recycled-drinking-water-getting-past-the-yuck-factor.html
http://sdnews.com/view/full_story/27578669/article-San-Diego-receives-national-award-for-using-recycled-water-to-make-beer?instance=sdnews
http://sdnews.com/view/full_story/27578669/article-San-Diego-receives-national-award-for-using-recycled-water-to-make-beer?instance=sdnews
https://www.seqwater.com.au/water-supply/water-treatment/purified-recycled-water
https://www.seqwater.com.au/sites/default/files/2019-09/Water%20Security%20Program%20version%202%20-%20Summary.pdf
https://www.seqwater.com.au/sites/default/files/2019-09/Water%20Security%20Program%20version%202%20-%20Summary.pdf
https://www.seqwater.com.au/sites/default/files/2019-09/Water%20Security%20Program%20version%202%20-%20Summary.pdf
https://www.seqwater.com.au/sites/default/files/2019-09/Water%20Security%20Program%20version%202%20-%20Summary.pdf


 ì SMITH, J. E. (2017, May 10). Focus: San Diego will recycle sewage into drinking 
water, mayor declares. Retrieved from The San Diego Union-Tribune: 
https://www.sandiegouniontribune.com/news/environment/sd-me-pure-water-recycling-20170510-story.html

 ì STEIRER, M., & THORNSEN, D. (2013, Sep). Potable reuse: Developing 
a new source of water for San Diego. Retrieved from Journal AWWA: 
https://www.sandiego.gov/sites/default/files/legacy/water/pdf/purewater/awwajournal_sept2013.pdf

 ì Stradling, R. (1997, September 8). FROM SEWAGE TO DRINKING WATER . Retrieved from Daily Press: 
https://www.dailypress.com/news/dp-xpm-19970908-1997-09-08-9709080046-story.html

 ì The Australian. (2008, November 9). Recycle sewage ‘as a last resort’. Retrieved from The Australian: 
https://www.theaustralian.com.au/news/nation/recycle-sewage-as-a-last-resort/news-story/5298e165c9eac8ae30
74057241c600d9

 ì The City of San Diego. (2019, Mar 1). Pure Water San Diego. Retrieved from The City of San Diego: 
https://www.sandiego.gov/public-utilities/sustainability/pure-water-sd

 ì The Finder. (2018, March 23). newater-visitor-centre-singapore.jpg. Retrieved from The Finder: 
https://www.thefinder.com.sg/advanced-galleries/gallery-items-11-things-to-do-near-pasir-ris-that-make-
singapores-east-side-worth-the-travel/attachment/newater-visitor-centre-singapore-jpg/

 ì THE SAN DIEGO UNION-TRIBUNE EDITORIAL BOARD. (2017, May 11). San Diego will drink water recycled from 
sewage. Cheers. Retrieved from The San Diego Union-Tribune: https://www.sandiegouniontribune.com/opinion/
editorials/sd-san-diego-will-drink-water-recycled-from-sewage-cheers-20170511-story.html

 ì Thorley, D. (2996/07). Toowoomba Recycled Water Poll. Reform – Issue 89, 49-51. Retrieved from 
http://www.austlii.edu.au/au/journals/ALRCRefJl/2006/37.pdf

 ì Toowoomba City Council. (2006, March 7). Water Futures Toowoomba. Retrieved from Valscan.com.au : 
http://www.valscan.com.au/TCC-WaterFuturesLORES.pdf

 ì Toowoomba City Council. (2006, Mar 7). Water futures Toowoomba . Retrieved from Towoomba Water: 
http://www.valscan.com.au/TCC-WaterFuturesLORES.pdf

 ì Tortajada, C., & Nambiar, S. (2019). Communications on Technological Innovations: Potable Water Reuse. Water, 1-33.

 ì Tuck Thompson, M. S. (2012, October 15). Water Minister Mark McArdle denies plan to ease water restrictions despite 
statement saying review underway. Courier Mail. Retrieved from https://www.couriermail.com.au/news/newman-
government-turns-taps-back-on-to-raise-cash/news-story/dd3a4d51e470b1083b679c3105c147de

 ì unknown. (2010, Dec 7). Anti-recycled water campaign, Toowoomba. Retrieved from Queensland Historic Atlas: 
https://www.qhatlas.com.au/photograph/anti-recycled-water-campaign-toowoomba

 ì Upper Occoquan Service Authority. (2019, Apr 1). Retrieved from Upper Occoquan Service Authority: 
http://uosa.org/

 ì Uribe, M. O. (2015, Sep 28). Texas Cities Recycle Wastewater Into 
Drinking Water To Boost Dwindling Supplies. Retrieved from 91.5 KJZZ: 
https://kjzz.org/content/10134/texas-cities-recycle-wastewater-drinking-water-boost-dwindling-supplies

 ì Uribe, M. O. (2015, September 28). Texas Cities Recycle Wastewater 
Into Drinking Water To Boost Dwindling Supplies. Retrieved from KJZZ: 
https://kjzz.org/content/10134/texas-cities-recycle-wastewater-drinking-water-boost-dwindling-supplies

 ì US Environmental Protection Agency. (2017). Potable Reuse Compendium. Coston: CDM Smith.

 ì US EPA, ReNUWiT, The Johnson Foundation, . (2018, April). Mainstreaming Potable Water Reuse in the United 
States: Strategies for Leveling the Playing Field. Retrieved from EPA: https://www.epa.gov/sites/production/
files/2018-04/documents/mainstreaming_potable_water_reuse_april_2018_final_for_web.pdf

106

https://www.sandiegouniontribune.com/news/environment/sd-me-pure-water-recycling-20170510-story.html
https://www.sandiego.gov/sites/default/files/legacy/water/pdf/purewater/awwajournal_sept2013.pdf
https://www.dailypress.com/news/dp-xpm-19970908-1997-09-08-9709080046-story.html
https://www.theaustralian.com.au/news/nation/recycle-sewage-as-a-last-resort/news-story/5298e165c9eac8ae3074057241c600d9
https://www.theaustralian.com.au/news/nation/recycle-sewage-as-a-last-resort/news-story/5298e165c9eac8ae3074057241c600d9
https://www.sandiego.gov/public-utilities/sustainability/pure-water-sd
https://www.thefinder.com.sg/advanced-galleries/gallery-items-11-things-to-do-near-pasir-ris-that-make-singapores-east-side-worth-the-travel/attachment/newater-visitor-centre-singapore-jpg/
https://www.thefinder.com.sg/advanced-galleries/gallery-items-11-things-to-do-near-pasir-ris-that-make-singapores-east-side-worth-the-travel/attachment/newater-visitor-centre-singapore-jpg/
http://www.austlii.edu.au/au/journals/ALRCRefJl/2006/37.pdf
http://www.valscan.com.au/TCC-WaterFuturesLORES.pdf
http://www.valscan.com.au/TCC-WaterFuturesLORES.pdf
https://www.couriermail.com.au/news/newman-government-turns-taps-back-on-to-raise-cash/news-story/dd3a4d51e470b1083b679c3105c147de
https://www.couriermail.com.au/news/newman-government-turns-taps-back-on-to-raise-cash/news-story/dd3a4d51e470b1083b679c3105c147de
https://www.qhatlas.com.au/photograph/anti-recycled-water-campaign-toowoomba
http://uosa.org/
https://kjzz.org/content/10134/texas-cities-recycle-wastewater-drinking-water-boost-dwindling-supplies
https://kjzz.org/content/10134/texas-cities-recycle-wastewater-drinking-water-boost-dwindling-supplies
https://www.epa.gov/sites/production/files/2018-04/documents/mainstreaming_potable_water_reuse_april_2018_final_for_web.pdf
https://www.epa.gov/sites/production/files/2018-04/documents/mainstreaming_potable_water_reuse_april_2018_final_for_web.pdf


 ì USGS. (2019, Apr 5). Examples of Innovative Approaches that Contribute to Ground-Water Sustainability. Retrieved 
from USGS: https://pubs.usgs.gov/circ/circ1186/html/boxg.html

 ì Valley Water. (2019, Apr 1). Recycled and Purified Water. Retrieved from Valley Water: 
https://www.valleywater.org/your-water/recycled-and-purified-water

 ì Valley Water. (2019, Apr 1). The Value of Purified Water. Retrieved from Valley Water: 
https://www.purewater4u.org/value-purified-water

 ì Walton, B. (2014, Nov 21). Orange County Recycled Water System 
Shows Importance of Collaboration . Retrieved from Circle of Blue: 
https://www.circleofblue.org/2014/world/orange-county-recycled-water-system-shows-importance-collaboration/

 ì Ward, E. (2012, Aep 17). Recycled Water in Fairfax, Virginia. Retrieved from Green Risks: 
http://greenrisks.blogspot.com/2012/09/recycled-water-in-fairfax-virginia.html

 ì Wardill, S. (2013, May 3). Household water bills in southeast Queensland to rise to pay for unused drought measures. 
Courier Mail. Retrieved from https://www.couriermail.com.au/news/queensland/household-water-bills-in-
southeast-queensland-to-rise-to-pay-for-drought-measures/news-story/9f776f1b9e98d30bf4600b93eabb85df

 ì Water Corporation. (2019, Feb). Groundwater Replenishment. Retrieved from Water Corporation: 
www.watercorporation.com.au/-/media/files/residential/water-supply/gwrt/gwr%20brochure_february%202019.pdf

 ì Water Corporation. (2019, Mar 20). Water recycling around the world. Retrieved from Water Corporation: 
https://www.watercorporation.com.au/water-supply/water-recycling/water-recycling-around-the-world

 ì Water Services Association of Australia. (n.d.). Water360 Database.

 ì Water World. (2015, Jan 19). SAN DIEGO TO SPEARHEAD DIRECT POTABLE WATER REUSE. Retrieved from Water 
World: https://www.waterworld.com/articles/wwi/print/volume-29/issue-6/technology-case-studies/direct-
potable-water-reuse-san-diego-to-spearhead.html

 ì Water360 Resources for Reuse – Australian Water Recycling Centre of Excellence. (2015). Recycled 
water for drinking: El Paso, Texas, diversifies water supply with potable reuse. Retrieved from 
http://legacywater360.server309.com/wp-content/uploads/2015/07/J003887-El-Paso-fact-sheet_2.pdf

 ì WateReuse. (2016, Aug 8). Journey from IR to DPR technologies and regulations. Retrieved from WateReuse: 
https://watereuse.org/wp-content/uploads/2016/08/Journey-IPR-DPR.pdf

 ì WateReuse. (2019). Global Connections Map. Retrieved from WateReuse: 
https://watereuse.org/educate/profiles-in-reuse/global-connections/

 ì WateReuse Association. (2019, February 14). Community Engagement for 
Potable Reuse Success – WateReuse Webcast Series. Retrieved from WateReuse: 
https://watereuse.org/wp-content/uploads/2019/02/Webcast_Community-Engagement.pdf

 ì WHO. (2017). Potable Reuse: Guidance for Producing Safe Drinking-Water. Geneva: World Health Organisation.

 ì Wikipedia. (2018, December 9). Western Corridor Recycled Water Scheme. Retrieved from Wikipedia: 
https://en.wikipedia.org/wiki/Western_Corridor_Recycled_Water_Scheme

 ì Wikipedia. (2018, December 8). Wisdom of Repugnance. Retrieved from Wikipedia: 
https://en.wikipedia.org/wiki/Wisdom_of_repugnance

 ì Wikipedia. (2019, March 22). NEWater. Retrieved from Wikipedia: https://en.wikipedia.org/wiki/NEWater

 ì Wikipedia. (2019, March 22). NEWater. Retrieved from Wikipedia: https://en.wikipedia.org/wiki/NEWater

 ì Wikipedia. (2019, March 22). NEWater. Retrieved from Wikipedia: https://en.wikipedia.org/wiki/NEWater

107

https://pubs.usgs.gov/circ/circ1186/html/boxg.html
https://www.valleywater.org/your-water/recycled-and-purified-water
https://www.purewater4u.org/value-purified-water
https://www.circleofblue.org/2014/world/orange-county-recycled-water-system-shows-importance-collaboration/
http://greenrisks.blogspot.com/2012/09/recycled-water-in-fairfax-virginia.html
https://www.couriermail.com.au/news/queensland/household-water-bills-in-southeast-queensland-to-rise-to-pay-for-drought-measures/news-story/9f776f1b9e98d30bf4600b93eabb85df
https://www.couriermail.com.au/news/queensland/household-water-bills-in-southeast-queensland-to-rise-to-pay-for-drought-measures/news-story/9f776f1b9e98d30bf4600b93eabb85df
https://www.watercorporation.com.au/-/media/files/residential/water-supply/gwrt/gwr%20brochure_february%202019.pdf
https://www.watercorporation.com.au/water-supply/water-recycling/water-recycling-around-the-world
https://www.waterworld.com/articles/wwi/print/volume-29/issue-6/technology-case-studies/direct-potable-water-reuse-san-diego-to-spearhead.html
https://www.waterworld.com/articles/wwi/print/volume-29/issue-6/technology-case-studies/direct-potable-water-reuse-san-diego-to-spearhead.html
http://legacywater360.server309.com/wp-content/uploads/2015/07/J003887-El-Paso-fact-sheet_2.pdf
https://watereuse.org/wp-content/uploads/2016/08/Journey-IPR-DPR.pdf
https://watereuse.org/educate/profiles-in-reuse/global-connections/
https://watereuse.org/wp-content/uploads/2019/02/Webcast_Community-Engagement.pdf
https://en.wikipedia.org/wiki/Western_Corridor_Recycled_Water_Scheme
https://en.wikipedia.org/wiki/Wisdom_of_repugnance
https://en.wikipedia.org/wiki/NEWater
https://en.wikipedia.org/wiki/NEWater
https://en.wikipedia.org/wiki/NEWater


 ì Wikipedia. (2019, April 24). Water supply and sanitation in Singapore. Retrieved from Wikipedia: 
https://en.wikipedia.org/wiki/Water_supply_and_sanitation_in_Singapore

 ì Wong, S. (2006, Sep 14). NEWater Visitor Centre. Retrieved from Flickr: 
https://www.flickr.com/photos/shaunwong/2439667241/in/album-72157604718896312/

 ì Wright, I. (2016, Mar 13). Recycled sewage water common component of Australian tap water. Retrieved from ABC 
News: https://www.abc.net.au/news/2018-03-13/recycled-sewage-water-australian-drinking-supplies/9543590

 ì Wright, I. (2018, March 13). More of us are drinking recycled sewage water than most people realise. Retrieved from 
Western Sydney University : https://www.westernsydney.edu.au/newscentre/news_centre/more_news_stories/
more_of_us_are_drinking_recycled_sewage_water_than_most_people_realise

108

https://en.wikipedia.org/wiki/Water_supply_and_sanitation_in_Singapore
https://www.flickr.com/photos/shaunwong/2439667241/in/album-72157604718896312/
https://www.abc.net.au/news/2018-03-13/recycled-sewage-water-australian-drinking-supplies/9543590
https://www.westernsydney.edu.au/newscentre/news_centre/more_news_stories/more_of_us_are_drinking_recycled_sewage_water_than_most_people_realise
https://www.westernsydney.edu.au/newscentre/news_centre/more_news_stories/more_of_us_are_drinking_recycled_sewage_water_than_most_people_realise


Disclaimer

This report is issued by the Water Services Association 
of Australia Ltd and individual contributors are not 
responsible for the results of any action taken on the basis 
of information in this report, nor any errors or omissions. 
While every effort has been made to ensure the accuracy 
of that information, the Water Services Association of 
Australia (WSAA) does not make any claim, express or 
implied, regarding it.

Copyright

This document is copyrighted. Apart from any use as 
permitted under the Copyright Act 1968, no part of this 
document may be reproduced or transmitted in any form 
or by any means, electronically or mechanical, for any 
purpose, without the express written permission of the 
Water Services Association of Australia Ltd.

For more information

Please contact info@wsaa.asn.au

© Water Services Association of Australia Ltd, 2019

ALL RIGHTS RESERVED

ISBN 1 920760 95 4

mailto:evelyn.rodrigues@wsaa.asn.au



	All options on the table foreword
	Executive summary
	Timeline and maps
	Lessons from the journeys of others
	Structure of this report
	Introduction
	Approach
	Contextual factors to consider
	Key research and publications
	Lessons from the journeys of others
	The challenge of ‘IPR, DPR’
	Appendices
	Appendix A
Case studies
	1	Orange County, California, USA
	2	Perth, Western Australia
	3	NEWater, Singapore
	4	San Diego, California, USA
	5	El Paso, Texas, USA
	6	Toowoomba, Queensland, Australia
	7	Western Corridor, South East Queensland, Australia
	8	Upper Occoquan, Virginia, USA
	9	Orange, NSW, Australia
	10	San José, California, USA
	Appendix B
Case study criteria and selection
	Appendix C
World Health Organization Guidelines
	Appendix D
List of tables and figures
	Appendix E
Bibliography

