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Legionellosis & building water services 

An environmentally engineered disease

Service design & installation considerations 



The current state of play, planning & preparation ?  
3 P’s can become 6!

Are we prepared to acknowledge the risk ?

Are we prepared with knowledge ?

Are we prepared with an appropriate plan ? 

Proper Planning Prevents ……………



World Health Organisation
2007

Distributed water is likely to contain some microorganisms, including legionellae. It is 

therefore reasonable to assume that all systems that use water could be seeded with 

microorganisms during construction, repair and maintenance, even if the water is treated. Risk 

factors that can promote the proliferation of legionellae include temperature, water quality, 

design, material used in construction and the presence of biofilms. 

Legionella and the prevention of Legionellosis



Australian National Statistics 

Annual Legionnaires disease cases



Australian National Statistics 

Cases by age & gender 



UK Statistics

SOURCE – PUBLIC HEALTH ENGLAND



The USA
Centers for Disease Control & Prevention 



The Causal Chain of Legionellosis

The phases or conditions that need to be in place for 
an infection to occur 
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6LEGIONELLA  IN WATER SOURCE DEVELOPMENT OF DISEASE

LEGIONELLA ENTERS BUILDING WATER SYSTEM INHALATION BY SUSCEPTIBLE HOST

AMPLIFICATION TO HIGH CONCENTRATIONS      AEROSOLISATION OF WATER   



System analysis – to begin with

National Construction Code 2022 vol 3

Plumbing Code of Australia – B1P1



PCA 2022 
A design game changer?



System Analysis 

Plumbing Systems

➢Pipework that allows heat transfer :-

proximity and/or poor insulation

➢Pipework that allows stagnation :-

capped ends, branches installed for future use,    

bypass valves, dead legs such as infrequently 

used fixtures or taps

➢Age and condition of pipes :–

biofilm or scale buildup, use of flexible hoses / connectors 



Mitigating the Legionella colonisation risk

• Designers = architects and hydraulic consultants, have many factors 

to be considered along with building use & design constraints. 

• Installers have an equally critical part to play 

• Water risk management is a complex issue & needs to be 

acknowledged

• The risk needs to understood & documented

• There is no silver bullet in Legionella prevention

or remediation



World Health Organization

LEGIONELLA AND THE PREVENTION OF LEGIONELLOSIS 
2007

Poor design and construction will inevitably compromise attempts to implement effective 

control measures, which in turn will have a serious impact on legionella control. 





PIPA report continued



Temperature is a key factor the survival of 

Legionella 

➢ Growth range >200c - <460C

➢ Explosive growth  350 – 460 C

➢ At 60 °C (140 °F): They die within 32 minutes 

➢ At 65 °C (151 °F): Legionellae die within 2 minutes 

➢ 70 to 80 °C (158 to 176 °F): Sanitising range, instant at 700C



Research by Thomas Wise 
Consulting engineer - Perth 

His tip – Keep the surface area as small as possible 



ABCB Warm Water Guide 

TMV warm water pipe work



Trying to avoid this !



The Legionella mantra 

❖ Keep it clean 

❖ Keep it cold

❖ Keep it hot

❖ Keep it flowing



CASE STUDY 

❖ Specialised care facility – 14 bathrooms plus staff facilities

❖ 4th anniversary scheduled sampling detected Legionella throughout the building

❖ Site inspection revealed presence of biofilm in discharge from an RPZ in wall mounted cabinet

❖ Regular scheduled maintenance and monitoring carried out. TMV’s service annually.

❖ Remediation measures – air scouring and chemical dosing then flushing of all pipework and fixtures on 

site. 

❖ Validation sampling following remediation – low HPC’s and undetectable Legionella bacteria 

12 months latter 
❖ Legionella detected again 

❖ Hot water system replaced due to issues with maintaining temperature

❖ Remediation steps - air scouring followed 3 weeks latter by chemical treatment and flushing

❖ 2 weeks latter water samples taken, result is positive for Legionella 



CASE STUDY 

❖ Site has residual chlorine in water supply of .5ppm

❖ Peak flow times typically between 7am – 10am daily

❖ 2 x storage gas water heaters replaced with 1 x combined 315L storage/continuous flow 

with return temp set for 62deg C 

❖ Drinking water inlet service 125mm poly approx. 40mtrs long connecting 32mm copper 

drinking water service to building, 125mm line continues past the building as fire service

❖ 25mm service branched off inlet service, installed external to the building feeding all 

external hose cock’s, rarely used.   



CASE STUDY 
Design 

issue



CASE STUDY 

❖ Site has residual chlorine in water supply of .5ppm

❖ Peak flow times typically between 7am – 10am daily

❖ 2 x storage gas water heaters replaced with 1 x combined 315L storage/continuous flow 

with return temp set for 62deg C 

❖ Drinking water inlet service 125mm poly approx. 40mtrs long connecting 32mm copper 

drinking water service to building, 125mm line continues past the building as fire service

❖ 25mm service branched off inlet service, installed external to the building feeding all 

external hose cock’s, rarely used.   

If we de-risk with knowledge, there should be no unintended consequences



“We should keep in mind that sanitation and hygiene are the greatest human 

achievements in terms of extending life expectancy, and we must seize every 

opportunity to raise awareness and make these benefits available to all” 

Prof Martin Exner

Director of the Institute for Hygiene and Public Health – University Bonn -

Germany
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