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The ABC of SafeWater 
From Toxicology/Epidemology Risk, QMRA to HBT 
to LRV to CCP to PPM, a comprehensive process 
to ensure Safe Water but how does this translate 
for the customer? Options for informing 
consumers about water quality without the need 
for a science degree.
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Various jurisdictions around the world have effectively defined 
safe drinking water by the way they present and implement 
guidelines, standards and regulation. The approach used in the 
ADWG is an important departure from what came before 2003/4, 
by the fundamental importance of the risk management 
frameworks. Thus ‘safe drinking water’ is no longer defined 
simply by the quality of water. Instead, the concept of ‘safe’ takes 
into account the potential for future incidents and accidents. This 
is an important risk management philosophy, but it is equally 
important that it is well understood and managed.
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Effectively communicating the safety of purified recycled water 
remains a persistent international challenge. Communities and 
individuals engage with water in dynamic, complex, and often 
fragmented ways. This talk will examine California’s dialogue 
around drinking water safety through a case study of the Orange 
County Groundwater Replenishment System and its approach to 
defining “safe” water. Participants will also be invited to reflect on 
their own challenges in defining drinking water safety through the 
lens of three academic frameworks for assessing social legitimacy 
and its foundational element: trust. Together, we will consider how 
social legitimacy can reshape best practices for communication 
across the entire project life cycle in potable reuse.

Kevin
Hardy 

The Safe Water Pub Test
Communicating Water Safety



Exploring what safe water means from a customer 
lens and drawing on research learnings from local 
and international studies. Should we communicate 
safe water in terms of its outcome, its composition, 
source and treatment, or the thresholds it has to 
meet, or all of these aspects? Some international 
experts have studied perceptions of risk and stigma, 
and this has formed a basis for education programs 
on purified recycled water.
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Is my water 
safe to drink?

Is bottled 
water better 

than tap 
water?

What 
chemicals are 
in  my water?Do I need to 

filter the tap 
water?
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Communicating Drinking Water Safety
It’s Not Optional



Chapter 1 Introduction
Safe drinking water, as defined by the WHO is 
Drinking Water Quality that does not represent 
any significant risk to health from short term and 
lifetime consumption.

Word search 
Safe/safe water/safe drinking water 139 occurrences

Communicating Drinking Water Safety
It’s Not Optional



"Safe water" refers to water that is free from 
harmful contaminants and is safe for drinking, 
cooking, bathing, and other everyday uses. 
Here’s a breakdown of what makes water "safe":

Google Research



Yellow 
Water

Milky 
Water

Chemicals 
in Water

Musty
Water

Customer 
Concerns

Dirty 
Water

Customers



The Pub Test



Tank water, no 
chemicals just 

pure water

Mineral water 
is best for you

Tap water is 
safe but 
bottled 
water is 

high quality

Groundwater is 
no good, taste 
terrible so we 
drink tank or 

lake water

Creek water 
is the best, 
no disease 

and no 
chemicals 
and tastes 

goodFlowing 
water

Water from 
catchments with 
nothing in them

Do I 
need 

to filter 
the tap 
water?

What is Safe Water?

Source



We only 
drink ground 

water that 
has been 

treated with 
UV

Treatment/Chemicals

No harmful 
chemicals 
but with 

the natural 
minerals

Water that 
has been 

tested 
thoroughly

I only drink 
water that 
has been 

through the 
kitchen filter

Tap water is 
OK for a 

shower but 
must be 

filtered or 
boiled to 

drink

Only 
bottled 
water is 

safe

Water that 
doesn’t 

have 
forever 

chemicals

What is Safe Water?



Clear water

No smell and tastes 
good, sweet

Tastes normal

Looks 
clear

Feels good in 
the shower

It has greater than 10% 
alcohol it’s safe to drink

What is Safe Water?

Aesthetics



Water that is safe for everyone, 
even if your sick

Not tap water, 
at work it 

makes me sick

Water that meets health 
standards

Water that 
doesn’t make 

you sick
It won’t kill 

you

Water you can 
trust, and you 

can prove it

What is Safe Water?

Health



ADWG 
Pathogens

HBT 1µDALY
Water Supply

QMRA
Treatment 
LRV → CCP

Monitor

Putting Safe Water to the Pub Test



ADWG 
Chemicals

HBT
NOEL
PPM

Catchment
Treatment 

CCP
Monitor

Putting Safe Water to the Pub Test



Star Rating Systems

Energy Aged Care Food Hotels Safety



Jenifer Simpson (2006) 

6 Star Rating system to describe the quality of water as it 
becomes progressively cleaner through a PRW scheme.

Star Rating Systems

Effluent screened
Effluent Bio-dregadable material reduced, disinfected
Effluent Nutrient removal
Reclaimed water park/crop irrigation,Environmental release
Drinking Water, treated to ADWG
Purer than drinking water, advanced treatment so it is as pure as water can be 
suitable for kidney dialysis, special industrial processes

No Star Wastewater



Google Satisfaction Ratings



Communicating 
Water Safety
Test results vs 
ADWG



Water safety continuum (Walker 2016) works on a graduated traffic light 
colour scale. The greater the shortfall between the estimated risk 
associated with the water supply and the 1 μDALY target, the more urgent 
and significant the action required to move the supply towards the 
benchmark value. 

Communicating Water Safety
Safety Continuum



Excellent

Very Good 

Good

Poor

Not suitable
for drinking

Safe Water Rating

Calculation factors

• Compliance with water quality 
health limits

• Compliance with water quality 
aesthetic limits

• Compliance with HBT – DALYS

• Compliance with the ADWG 
Framework

• Compliance with regulations

• Customer satisfaction



5.0

Google Satisfaction Rating



Water Science

Water quality results

WQMP Compliance

ADWG guiding principles

Criteria for ratings

5 Star Rating

Water Science

Regulations Guidelines

Fact Sheets

WQMP Compliance

Water quality results

Communicating Water Safety

Hierarchal 
Approach

Typical 
Approach



What is Safe Drinking Water anyway?

Stuart Khan
Professor and Head of School, Civil Engineering
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The University of Sydney
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The University of Sydney

“No safe level….”?
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Dose

Gradient = cancer slope factor (C
SF)

Tolerable risk



The University of Sydney
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The University of Sydney

‘Safe drinking-water, as defined by 
the Guidelines does not represent 
any significant risk to health over a 
lifetime of consumption, including 
different sensitivities that may 
occur between life stages’. 



The University of Sydney



The University of Sydney



The University of Sydney

‘Monitoring programs that focus 
primarily on the quality of treated 
drinking water do not effectively 
guarantee the supply of safe drinking 
water’.
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The University of Sydney

Water safety continuum



Clean Water Pub Test: What is Clean Water
Kevin M. Hardy, JD

Executive Director

National Water Research Institute
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Kevin Hardy

Oklahoma

San Diego

Dinner Parties

New Water



National 
Water 
Research 
Institute

FOUNDED 1991 THE IRVINE 
FAMILY

CONDUCT AND 
DISSEMINATE 

THE 
FOUNDATIONAL 

RESEARCH TO 
SUPPORT PRW

AUSTRALIAN 
WATER 

RECYCLING 
CENTERS OF 
EXCELLENCE



Thesis

Whatever consumers say.

Communication builds community. 

Opinions, consensus and credibility.

This is a journey, not a destination.



Whatever 
consumers 

say

Rather unsatisfactory answer

Eliminate the noise

Start with data

Providence flies with the committed



Communication builds communities

REVOLTING GRANDMAS

CITIZENS AGAINST RECYCLED EFFLUENT 
(CARE)

THE LANGUAGE OF 
ENGINEERS AND LAWYERS

THE LANGUAGE OF 
UNDERSTANDING 

VOICES, TRADITIONS AND 
HUMAN RELATIONSHIPS



Opinions, 
consensus 

and 
credibility

All opinions matter, some more 

Employees are crucial asset

Trust

Social Legitimacy



This is a journey – Hartley et al

Core Challenge Key Elements Strategies for Success Theory of Project 
Failure

Insights

Public opposition 
is driven by trust 
deficits in 
utilities, 
regulators, and 
government in 
general.

Trust: in 
technology?

Trust: in 
regulatory 
environment?

Trust: in 
institutions?

Biuld Institutional trust 
through:

• Independent review 
panels.

• Open disclosure of 
risks and results.

• Committed, long-
term,  disciplined 
engagement 

Institutions tend to 
overpromise, hide 
information, fail to 
demonstrate 
competence or 
project related 
objectivity.

Cross-nationally, 
trust consistently 
explains 
acceptance 
variance more 
than 
demographic or 
knowledge 
variables.



This is a journey – Sedlak’s et al and Social Legitimacy

Core Challenge Key Elements Strategies for Success Why Projects Fail

Narrow ‘public 
acceptance’ focus is 
inadequate.

PRW projects 
demand a 
comprehensive 
legitimacy portfolios.

Pragmatic: clear 
benefits to end users.

Moral:
• Public health

• Procedural 
fairness

• Trustworthy 
leadership

Cognitive: taken for 
granted

Portfolio including all 3 
elements

Pragmatic: 
Build a trusted brand 

Moral:
GWRS NDMA disclosure 
and resolve

Cognitive: GWRS 
expanded 2x; worlds 
largest PRW project

Too much focus on 
treatment 
technologies, 
presumptive needs; 
and PR campaigns vs. 
socially legitimate 
consensus building.

PRW aligned with 
environmental values; 
but in Northern CA, 
framing growth as a 
benefit triggered 
resistance.



Key Takeaways

1. Consumers are us and our families.

2. Build, maintain and improve relationships.

3. Disciplined, proactive response = credibility

4. We did that is irrelevant.



Let’s Collaborate!
Kevin M. Hardy

khardy@nwri-usa.org



Safe Water Pub Test 

Next Water Conference
22 October 2025



Who is WSAA

• Water Services Association of Australia - 
Peak body for urban water industry 

• Our members are the water utilities across 
Australia (and some NZ) – 25+ million 
customers

• Innovation, networking, research, advocacy 

• National voice for water industry core issues



Marty’s question

What wording makes people feel most confident about the safety of water:

• Source of water
• Quality level/outcome
(eg Guidelines)
• Treatment process 



I asked ChatGPT for 2 normal people

Emma
21, lives in Perth, 
studying graphic design, 
Swiftie, loves Instagram & 
TikTok, going to Bali with 
friends soon. Knows if 
she gets sick, ‘it’s 
probably the water’

Raj
53, grew up in 
Mumbai, accounts 
clerk, loves baseball, 
reads Wall Street 
Journal & X, 4 
grandkids, drives a 
Golf

• Many customers don’t think about water much.
• What are they seeing and hearing? 
• How should we communicate with them?



I asked our researcher

He said: 

It’s all about source



I asked our researcher

He said: 

It’s all about source of water



I asked our researcher

He said: 

It’s all about source of water
message



Global guidance – what & how 
Centres for Disease Control (US)
• Clear & direct language
• Eg ‘Your tap water is safe to drink’ 

better than technical terms 
• Avoid jargon
• Work with trusted spokespeople

Minnesota Dept of Health:
Bite – one line ‘your water is safe to 
drink’
Snack – outline context
Meal – detailed technical information

Body of risk communications literature:
• Plain language 
• Avoid zero-risk claims 
• Be specific about certainty & uncertain aspects
• Lead with empathy then facts – reduces defensiveness
• Show controls AND outcomes
• Be first, right and consistent



PFAS research 
Questions:
1. Is it safe 
2. Who’s testing & how
3. Why our limits different to USA

Liked simplicity:
• We can detect small amounts of PFAS
• ‘Risk based testing’
• ‘Guidelines indicate contaminant 

concentrations’
• Reference experts & medical professionals
• ‘Let the experts talk on this topic’ 



What can we learn from PRW?  
Paul Slovic – US Professor of Psychology

‘Affect heuristic’:
• Mental shortcut – people make judgments based on their gut 

reaction, not rational reasoning
• Feels good – we see it as low risk, beneficial
• Feels bad – vice versa

Stigma – once ‘yuk factor’ triggered, difficult to overcome

Inoculation theory1 – ‘expose them to ‘weak attack’ in advance, 
builds cognitive strength later’

E.g.: Proactive education on PRW enables rational judgment later, 
if a sensational headline appears  

1 William J Maguire (1960s)



A good example - ‘Toilet to tap’

We’re looking at rebranding: from 
“Toilet to Tap” to “Showers to 
Flowers,” said Los Angeles Mayor 
Eric Garcetti 

San Diego web FAQ: 

• San Diego’s 1st PRW effort (late 90s) failed 
• ‘Toilet to tap’ damaged perceptions
• 2nd time round, they proactively debunked it
• PRW ultimately proceeding

https://blueprint.ucla.edu/feature/eric-garcetti-l-a-s-water-history-and-future/


What are Raj & Emma hearing
Words we use most to communicate safe 
water

1.Safe / safe to drink
2. High quality / world 

class 
3. Meets / complies Australian 

Drinking Water Guidelines
4. Reliable
5. Clean / clear 
6. Treated / disinfected (filtration, chlorine, 

UV)
7. Monitored / tested 
8. Compliant / meets requirements / regulated
9. Catchment / source to tap, multi-barrier 
10. Public health protection

Words customers use on social media to 
describe tap water

1. Cloudy / milky 
2. Is it safe 
3. Brown / yellow 
4. Chlorine 
5. Taste / smell / odour
6. Chemical / earthy 
7. Chlorine / fluoride 

8. Filter / bottle / boil 
9. Itchy skin / headaches / dead fish

Trust
Quality

Diligence  
Robustness

Distrust 
Poor hygiene
Unnaturalness
Intervention



Which are we prioritising?
1. Safe / safe to drink
2. Clean / clear 
3. High quality / world class 
4. Reliable
5. Meets / complies Australian Drinking 

Water Guidelines
6. Compliant / meets requirements / 

regulated
7. Public health protection
8. Treated / disinfected (filtration, chlorine, 

UV)
9. Monitored / tested 
10.Catchment / source to tap, multi-barrier 

Distrust 
Poor hygiene
Unnaturalness
Intervention

Quality 
level/ 

outcome

Threshold
s / Govt

Process

What about 
water 

source? 

• Source types often 
named (dams, rivers 
etc)

• “Protected catchments” 
most common quality-
related descriptor 

• ‘Pristine’ sometimes 
appears 



Airports

Singapore

Sydney
‘Local & 
ecological 
quality tap 
water’ - ????

Japan

Turkey

Taiwan

UK
????

Visual cue + single word
- End use



Conclusions

WHAT
• ‘Safe’ is a magic word – clear and binary

• Keep it simple, but have detailed technical information available 

• Be a trusted source / refer to trusted sources 

• Communicate to different groups (including CALD)



Click to edit Master title style
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