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Work with other experts to write technical 
manuscripts and books on safe water issues



Content

• What appliances should we use? 
- Effect of synthetic materials
- Thermostatic mixing devices
- Electronic Faucets
- Showering/bathing
• Is quality important (role of WRAS in the UK)



Donald Rumsfeld, 2002

‘There are known knowns. There are things we know that we know. 
There are known unknowns. That is to say, there are things that we 
now know we don't know. But there are also unknown unknowns. 
There are things we do not know we don't know.’

And  so explains what we know about water……..





Is the humble water system is causing a 
Tsunami of infections in our hospitals?



Putting patients at the centre of care

• Why do we need a good design?
• What does a good design look like? 
• How do you protect patients?
• What outlets are important?
• What are the residual risks?
• So where are we?  
• What are the consequences?



Definitions of water tap…...

a faucet for drawing water from a 
pipe or cask. 

synonyms: hydrant, tap, water 
faucet. 

type of: faucet, spigot.
a regulator for controlling the flow 

of a liquid from a reservoir
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THERMOSTATIC MIXER VALVE (TMV)

• Deliver water for handwashing
• Hot water at approximately 40°C
• Prevents scalding
• Complex design
• Mulitple types of different materials
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Thermostatic valve before and after use 
with temperatures that are favourable to 
biofilms and growth of pathogens

Cold water supply >20°C

Hot water 
supply  <55°C

Basin

Post TMV water  <42°C

Elbow operated tap

FLOW

RETURN



THERMOSTATIC MIXER TAP



Thumb operation to 
switch on

Elbow operation to 
switch off



`

Courtesy of Peter Hoffman



Just when you thought it was safe 
to use your water?
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Biofilm
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All 
components P. aeruginosa positive Components

N % N %
Median 

Pseudomonas 
CFU (IQR)

Tap component location

Tap body 126 26 18 26 6,340 (22,580)

Connectors 31 6 0 0 -

Isolation valve 30 6 0 0 -
Integrated Mixer and 

solenoid 38 8 1 1 60 (0)

Mixer 98 20 2 3 20 (0)

Flow straightener 97 20 41 60 52,033 (816,820)

Solenoid 54 11 5 7 520 (23,380)
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Areas of biofilm detected in 
Electronic sensor operated taps

Courtesy of Chloe Hutchins and Howard Tolley, PHE 



Inappropriate 
acrylic handle

Inaccessible dirt, 
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Chain for pug –
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Lime scale that 
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Difficult to clean 
outlet

Crevices and 
niches in which 
bacteria would 
be protected  

Acrylic manual tap handle on a patient sink (not recommended) was 
difficult to clean Q1 and has implicated in an extended outbreak of CPE

Turner, C., Mosby, D., Partridge, D., Mason, C., Parsons, H., 2020. A patient sink tap facilitating carbapenemase‐producing 
enterobacterales transmission. J. Hosp. Infect. 104, 511– 512. https://doi.org/10.1016/j.jhin.2019.12.020.



POOR DESIGN
LACK OF RISK ASSESSMENT
LACK OF KNOWLEDGE OF 
RISK



Dr Joanna Walker 

Pragmatic issues   86%
NOT USED

https://www.sciencedirect.com/
e/article/abs/pii/S00431354173

Long lines area high risk 
when exposed to water

h // h/ /i f / l/ / d il/ h ld b f id f



Water Regulations Advisory Scheme 
(WRAS)
• Require that a water fitting should not cause waste, misuse, 

undue consumption or contamination of the water supply and 
must be ‘of an appropriate quality and standard’.

• assess non‐metallic materials are described in BS 6920: 2000/2014 
“Suitability of non‐metallic products for use in contact with water 
intended for human consumption with regard to their effect on the 
quality of water.”  



• Impart odour or flavour on the water (Section 2.2);  
Cause change in the appearance of the water 
(colour, turbidity) (Section 2.3);

• Enhance microbial growth (MDOD test) (Section 
2.4); 

• Leach substances harmful to human health into 
the water (cytotoxicity) (Section 2.5); 

• or  Leach metals into the water (Section 2.6). 

BS 6920 shows that a non-metallic 
material or component does not: 
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Biofilms in lumen of flexible hoses 
(SEM with kind permission of Dr T Makin Sen)





Practicalities

• Water systems are complex
• Taps/outlets/showers are often not used frequently enough
• Stagnation creates favourable environment for biofilm growth
• Patients are at risk from contaminated water 



Practical solutions

•Cold water below 20°C
•Hot water hot 
•Use online temperature monitoring tools
•Avoid stagnation and deadlegs
• Touchless/non contact outlets
•Use of control strategies in high risk areas

• Physical  ‐ filters
• Chemical – augmented chlorine or point of use dosing







POTABLE WATER SUPPLY 
COSTS MONEY
WATER RECOVERY SYSTEMS
RAINWATER HARESTING
PROVIDE FINANCIAL SAVINGS
NONPOTABLE USE IN TOILETS 
(JAPAN)
JUST WHEN YOU THOUGHT

EXPSORE ROUTES HAD 
BEEN CONTROLLED 




