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Legionellosis notifications in Australia 
(source: National Notifiable Diseases Surveillance System)
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Australian Context

ÅData suggests under-reporting

ÅConservative estimates are 30% of notified 

disease cases associated with health care

ÅEquates to between 30 and 40 fatalities p.a.
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Tip of the iceberg
ÅFatalities from Pseudomonas infections are roughly 

10X Legionella infections annually

ÅOther species are also emerging (non-tuberculous 

Mycobacteria, Acinetobacter, Stenotrophomonas)

ÅWater-borne, more resistant and transferrable from 

infected individuals.  
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Risk factors

ïExposed population

ïWater supply

ïTemperature

ïFlow / residence

ïDisinfectant residual
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Operational monitoring 
ÅA critical part of a water safety plan

ÅOperational monitoring should provide an immediate 

indication that the water quality within the system 

meets specifications 

ïTemperature

ïFlow

ïDisinfectant residual

ÅNeeds to be onsite, preferably in real time and, 

measurable.
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Flushing
ÅArguably the most effective operational control

ÅMovement of water:

ïAvoids stagnation

ïControls water temperature

ïCirculates disinfection

ïMost cost effective control

ÅDifficult to monitor and to document
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Novel approach

ÅRemote monitoring

ÅCan identify low flow / temperature areas

ÅRelates flow to temperature

ÅRelates bacterial contamination to system 

operation

ÅPotential for automated flushing of outlets
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Operational monitoring

Project with Enware

Jason.Hinds@enware.com.au 
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ÅCompared temperature and flow to microbial water quality 
over three years (total heterotrophs and Legionella)

Å4/865 samples were positive for L. pneumophila 
(couldn’t look at statistical associations)

Å629/865 samples were positive for total heterotrophic 
bacteria at a range of 1–52,000 CFU/ mL

Monitoring Results
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Remote operational monitoring

ÅReal time monitoring of 
temperature at 220 
thermostatic mixing valves 
located across a hospital 

ÅUsing an algorithm – changes in 
temperature were then used to 
indicate “flow events”
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Statistically significant association 
between total heterotrophic 
bacteria and average temperature
Åon the day of sampling (rs[865] 

= -0.238, p<0.01) 
Åand average temperature for 

the 7 days prior to sampling 
(rs[865] = -0.258, p<0.01).

lower temperatures = with 
increased bacterial growth

Monitoring Statistics
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Statistically significant association with total heterotrophic bacteria
concentrations and the number of flow events 
seven days prior (rs[865] = -0.188, p<0.01) 
Three days prior to sampling (rs[865] = -0.151, p<0.01)
Low flow for 3 or more days in a row = more bacterial growth
****identifying a high risk event before microbial results****

Flushing event on the day of sampling – initial increase followed by 
decrease

Monitoring Statistics
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Upsides

ÅReal time flushing data

ÅReal time assessment of TMV performance

ÅPotential for remote óflushingô of outlets
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Downsides

ÅContamination of outlets may skew the data

ÅCurrently can only be applied to TMV outlets

ÅNot enough data on Legionella 
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Conclusions

ÅMovement of water is critical in microbial 

control

ÅRemote monitoring can ensure water 

movement

ÅWeekly flushing may be inadequate
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