Attachment 1   

A Risk-rating Tool for Hospital Cooling Tower Systems 

Purpose

This risk-rating tool compares the relative risks of different cooling tower systems on the same or different sites. The tool can also be used to measure the impact of particular interventions and improvements either:

· Before works have been undertaken, to decide on which action might have the most impact. 

· Over time, as a measure of risk reduction in a particular system. 

The risk-rating process can be repeated during the development of a risk management plan and after any significant event such as:

· Completion of strategies outlined in the plan

· Adverse bacterial testing results

· Adverse chemical or water testing results.

Important note:

The risk-rating tool is not intended to compare the risks of cooling tower systems between different organisations. It has been developed to allow an organisation to rate their cooling tower systems and make more informed decisions about the potential risk reduction associated with an upgrade or replacement.  It can also be used to compare the risks associated with a particular system over time. It is intended that the risk-rating tool will be upgraded as new information becomes available and feedback is obtained from users.

The tool should be used, as far as possible, by the same person or organisation to avoid different perceptions affecting the comparison. 

Hospitals should be aware of the potential for these ratings to be obtained in a Freedom of Information request and, as a result, a note explaining the purpose of the rating tools should be applied to each page.

Critical Risks and Australian Standards
The Guide to Developing Risk Management Plans for Cooling Tower Systems describes the five critical risks that are prescribed in the Building (Legionella Risk Management) Regulations 2001:

· Stagnant water

· Nutrient growth

· Poor water quality

· Deficiencies in the cooling tower

· Location and access.

These critical risks have been distilled from the risk factors described in Australian Standard AS/NZS 3666.3.

This tool has been based on the risk factors contained in AS/NZS 3666.3. These risk factors are shown on the following table. 

Table 1 – Australian Standards AS/NSZ 3666.3

	AUSTRALIAN STANDARD AS/NZS 3666.3

	RISK AREA
	RISK FACTOR

	Opportunity for multiplication
	Presence of water (especially if stagnant e.g. dead legs or system not in use)

	
	Presence of Legionella spp. *

	
	Legionella spp. Concentration*

	
	Presence of other heterotrophic bacteria

	
	Presence of protozoa and algae

	
	Presence of nutrients

	
	System size [(surface area available for biofilm development (compared with water volume)]

	
	Presence of biofilm

	
	Water quality:

· Cleanliness*

· pH*

· presence of corrosion products*

· presence of scale and fouling

· conductivity/TDS*

· control limits out of range*

· suspended solids

· control of water treatment chemicals, bleed*

	
	Water temperature*

	
	Characteristics of make-up water

	
	Direct sunlight

	
	Physical condition of system*

	
	Microbial control program

	Mechanism for dissemination
	Open system

	
	Aerosol generation

	
	Mode of operation:

· intermittent operation

· seasonal usage

	
	Drift elimination

	
	Aerosol dispersion

	
	System location (distance to other cooling water systems, air intakes and passers by)

	*Risk factor identified as a key performance indicator


Additional Risk Factors

In addition to these risk factors, there are several others that reflect particular risks associated with hospital cooling tower systems. These are:

· Patient mix 

· Patient management practices

· Risk communication.

Scoring 

The risk-rating process requires an assessment to be made for each risk factor and a score given to each assessment, based on predetermined rules. These rules include a maximum score for each risk factor. Within the risk factor there are one or more observations or possible risk assessments. Each of these observations has a corresponding sub-score. Select the risk assessment that matches the observations of the cooling tower system. For each risk factor, add up the sub-scores. Where this score exceeds the maximum score, only the maximum score is to be included in the overall risk-rating. 

These individual scores are then added to arrive at an overall score. The maximum score possible is 326. The higher the score, the higher the risk.

Testing Results

The main variables of the risk-rating tool are:

· Presence of Legionella. The detection of Legionella in a sample of the cooling tower water has a substantial impact on the rating for a lengthy period of time. Detection of Legionella at any level attracts a high score.

· Legionella concentration. This is the number of organisms detected in a sample. A high concentration in a positive test over the previous year attracts a higher score than a lower concentration.

· Presence of other heterotrophic bacteria. This is the result of the Heterotrophic Colony Count test. As for Legionella, a high concentration attracts a higher score than a lower score. Any result over the regulatory limit for action of 100,000 CFU/mL in the last year attracts a higher score because it shows that the system is not under effective control.

· Water quality. Results that indicate that the system is not under control attract a high score.

Most of the risk-rating tool elements are relatively static and not subject to change, unless there is intervention such as installing new equipment. 

It is possible for a system to have a higher rating one year when compared to a previous year, if there is a significant deterioration in these variable elements. 

‘Dead Legs’

The risk-rating tool makes reference to assessing the length of ‘dead legs’ in the system. Most hospitals with complex pipe networks are likely to have extensive lengths of such pipes. As a guide, the following information is provided:

· A ‘dead leg’ is any length of pipe longer than the diameter of the main pipe extending off the main branch. 

· A small length of ‘dead legs’ can be regarded as ‘dead legs’ of total length of less than one metre in no more than two locations. 

· Extensive lengths of ‘dead legs’ can be regarded as ‘dead legs’ of total length of greater than one metre or ‘dead legs’ in more than two locations. 

	RISK AREA
	RISK FACTOR
	RISK ASSESSMENT 
	SCORE
	MAXIMUM SCORE 
	COMMENTS
	YOUR SCORE

	Opportunity for Multiplication
	Presence of stagnant water 
	Key Performance Indicator

Water circulates through the system continuously. There are no ‘dead legs’.
	0
	20
	
	

	
	
	Recirculating pump with timer not installed
	5
	
	
	

	
	
	System sometimes idle for more than a month
	6
	
	
	

	
	
	Some small lengths of ‘dead legs’
	7
	
	
	

	
	
	Extensive lengths of ‘dead legs’
	10
	
	
	

	
	Presence of Legionella  
	Key Performance Indicator

Legionella should not be detected in any sample
	0
	30
	
	

	
	
	Legionella detected in the previous 12 to 24 months
	5
	
	
	

	
	
	Legionella detected in the previous 12 months
	15
	
	
	

	
	
	Legionella detected in the previous 3 months
	25
	
	
	

	
	
	No monthly Legionella testing
	30
	
	
	

	
	Legionella  concentration
	Key Performance Indicator

Legionella should not be detected in any sample
	0
	10
	
	

	
	
	Legionella detected previously at greater than 1000 Colony Forming Units per millilitre (CFU/mL)
	10
	
	
	

	
	Presence of other heterotrophic bacteria
	Key Performance Indicator 

No result over 100,000 CFU/mL with monthly testing
	0
	20
	
	

	
	
	At least one result over 100,000 CFU/mL during last 12 to 24 months 
	2
	
	
	

	
	
	At least one result over 100,000 CFU/mL during last 12 months 
	5
	
	
	

	
	
	At least one result over 500,000 CFU/mL during last 12 months 
	10
	
	
	

	
	
	At least one result over 500,000 CFU/mL during last 6 months 
	15
	
	
	

	
	
	At least one result over 500,000 CFU/mL during last 3 months 
	20
	
	
	

	
	Presence of protozoa and algae
	Key Performance Indicator

No visible algae or slime present on wetted surfaces such as the tower fill
	0
	8
	
	

	
	
	Cloudy water
	3
	
	
	

	
	
	Extensive algal growths and highly cloudy water
	5
	
	
	

	
	
	Slime present on tower fill during inspection
	5
	
	
	


	RISK AREA
	RISK FACTOR
	RISK ASSESSMENT 
	SCORE
	MAXIMUM SCORE 
	COMMENTS
	YOUR SCORE

	Opportunity for Multiplication
	Presence of nutrients 
	Key Performance Indicator

Nutrient levels in the cooling tower system should be minimised through measures such as full protection of wetted surfaces from sunlight
	0
	5
	
	

	
	
	Basin or other wetted surfaces exposed to sunlight
	5
	
	
	

	
	System size [(surface area available for biofilm development (compared with water volume)]
	Key Performance Indicator

The smaller the ratio of wetted surface area to water volume, the lesser the risk. As a minimum, a review of the system design and performance must include the aspect of whether a series of interconnected towers is the most appropriate design. For example, would the risk be reduced if they were replaced with a lesser number of larger towers?
	0
	3
	
	

	
	
	System consists of small single tower with short pipe lengths  (high wetted surface area to water volume ratio)
	3
	
	
	

	
	
	Multiple towers or cells within one system 
	3
	
	
	

	
	Presence of biofilm (in the tower fill)
	Key Performance Indicator

No slime present on the wetted surfaces such as the tower fill. Accumulation of slime is controlled by continuous low level of biodispersant applied in combination with a corrosion inhibitor
	0
	10
	
	

	
	
	Biodispersant not used on a regular continuous basis
	10
	
	
	

	
	
	Tower fill slimy
	10
	
	
	

	
	Water quality


	Cleanliness


	Key Performance Indicator

No visible algae or slime
	0
	10
	
	

	
	
	
	Cloudy water
	3
	
	
	

	
	
	
	Extensive algal growths and highly cloudy water
	5
	
	
	

	
	
	
	Tower fill slimy. To test this expose a section and note the presence of a coating on the fill material
	5
	
	
	

	
	
	
	Side-stream filter not used to reduce environmental contaminants (solids)
	3
	
	
	

	
	
	
	System located in area where environmental contamination is likely
	5
	
	
	


	RISK AREA
	RISK FACTOR
	RISK ASSESSMENT 
	SCORE
	MAXIMUM SCORE 
	COMMENTS
	YOUR SCORE

	Opportunity for Multiplication
	Water quality 
	pH control
	Key Performance Indicator

ph is automatically controlled within target range determined based on requirements of the biocide in use to kill Legionella
	0
	5
	
	

	
	
	
	No automated pH control fitted
	2
	
	
	

	
	
	
	No pH target range determined
	5
	
	
	

	
	
	
	pH often outside pre-determined target range
	5
	
	
	

	
	
	
	pH rarely outside pre-determined target range
	2
	
	
	

	
	
	Presence of corrosion products
	Key Performance Indicator

Corrosion is controlled within target range of less than 5 milli-inches per year. Best practice is electronic measurement of corrosion.
	0
	10
	
	

	
	
	
	Visible red-brown colour or sludge in the tower basin indicating products of corrosion
	10
	
	
	

	
	
	
	Corrosion monitored using corrosion coupons (not electronic)
	4
	
	
	

	
	
	
	No corrosion monitoring performed
	10
	
	
	

	
	
	Presence of scale and fouling
	Key Performance Indicator 

No visible scale or fouling in basin
	0
	7
	
	

	
	
	
	Visible scale or fouling in basin 
	7
	
	
	

	
	
	Conductivity/Total Dissolved Solids (TDS) /bleed
	Key Performance Indicator 

Conductivity does not exceed a pre-determined level appropriate to the biocide in use. Best practice involves the use of an automated conductivity controller
	0
	10
	
	

	
	
	
	No automated conductivity control fitted
	5
	
	
	

	
	
	
	Conductivity often outside predetermined target range
	5
	
	
	

	
	
	
	Conductivity rarely outside predetermined target range
	3
	
	
	

	
	
	
	Automated bleed-off device fitted and linked to conductivity meter
	0
	
	
	

	
	
	
	Automated bleed-off device fitted but not linked to conductivity meter
	3
	
	
	

	
	
	
	No automated bleed-off device 
	8
	
	
	


	RISK AREA
	RISK FACTOR
	RISK ASSESSMENT 
	SCORE
	MAXIMUM SCORE 
	COMMENTS
	YOUR SCORE

	Opportunity for Multiplication
	Water quality
	Control limits out of range 
	Key Performance Indicator 

Control limits set and monitored at least monthly for all measurable parameters
	0
	4
	
	

	
	
	
	No control limits set for all measurable parameters
	4
	
	
	

	
	
	
	Control limits often outside pre-determined target range
	3
	
	
	

	
	
	
	Control limits rarely outside pre-determined target range
	2
	
	
	

	
	
	Suspended solids
	See Water Quality - Cleanliness

	
	
	Control of water treatment chemicals 
	Key Performance Indicator

Where oxidising biocide used, feedback controlled automated dosing device fitted. Where non-oxidising biocide used, system volume calculated and microbiological control is demonstrated
	0
	20
	
	

	
	
	
	No automated dosing device fitted
	20
	
	
	

	
	
	
	Where oxidising biocide used, feedback controlled automated dosing device is not fitted
	10
	
	
	

	
	
	
	System volume not known or calculated 
	20
	
	
	

	
	
	
	Where non-oxidising biocide used, microbiological control has not been demonstrated
	10
	
	
	

	
	Water temperature
	Key Performance Indicator

System performance is reviewed and water temperature has been monitored and is as low as possible to meet objectives of system. Water temperature never exceeds 20°C.
	0
	10
	
	

	
	
	Water temperature measured in the basin is > 20°C but < 25°C
	2
	
	
	

	
	
	Water temperature measured in the basin is never > 25°C
	4
	
	
	

	
	
	Water temperature measured in the basin is > 25°C but < 30°C
	6
	
	
	

	
	
	Water temperature measured in the basin is > 30°C 
	10
	
	
	

	
	Characteristics of make-up water
	Key Performance Indicator

The make-up water meets the conductivity limit in the Australian Drinking Water Guidelines (ADWG).
	0
	2
	
	

	
	
	Non-ADWG quality (conductivity) water used
	2
	
	
	


	RISK AREA
	RISK FACTOR
	RISK ASSESSMENT 
	SCORE
	MAXIMUM SCORE 
	COMMENTS
	YOUR SCORE

	Opportunity for Multiplication
	Physical condition of system
	Key Performance Indicator

The cooling tower system design and current performance should be reviewed and actions taken to address any observed problems. This should include consideration of the age of the system.
	0
	16
	
	

	
	
	Tower or system structure has sustained physical damage which has not been repaired
	6
	
	
	

	
	
	Age of cooling tower > 10 years & < 20 years
	6
	
	
	

	
	
	Age of cooling tower > 20 years 
	10
	
	
	

	
	
	System design/performance not reviewed recently
	10
	
	
	

	
	Microbial control program
	Key Performance Indicator

The water is successfully treated with high quality, consistent microbial control. The scoring for this issue is included in the Legionella and HCC risk factors


	RISK AREA
	RISK FACTOR
	RISK ASSESSMENT
	SCORE
	MAXIMUM SCORE
	COMMENTS
	YOUR SCORE

	Mechanism for Dissemination
	Open system
	All cooling towers by definition are open systems. The considerations that relate to these are dealt with in the other risk factors

	
	Aerosol generation
	Key Performance Indicator

No noticeable drift leaving tower
	0
	15
	
	

	
	
	Fan generates noticeable drift leaving tower
	15
	
	
	

	
	Modes of operation:

· Intermittent operation

· Seasonal usage


	Key Performance Indicator

In systems with low heat loading, a management process is in place to deal with this e.g. by the draining of the system or the cell or fitting of a recirculating pump
	0
	3
	
	

	
	
	Multiple towers used but individual cells may not always be in use. Water may not recirculate through the towers 
	3
	
	
	

	
	Drift elimination
	Key Performance Indicator

Efficient drift eliminator fitted which is AS/NZS 3666 compliant
	0
	20
	
	

	
	
	Not present
	20
	
	
	

	
	
	Fitted but ineffective or non-compliant with AS/NZS 3666
	15
	
	
	

	
	Aerosol dispersion
	Key Performance Indicator

The prevailing winds blow away from the direction of high-risk locations particularly at times of the year when high humidity (say greater than 60%) can be expected
	0
	10
	
	

	
	
	Prevailing winds are in the direction of high-risk locations particularly at times of the year when high humidity (say greater than 60%) can be expected
	10
	
	
	

	
	System location (distance to other cooling water systems, air intakes and passers by)
	Key Performance Indicator

Tower outlets located greater than 20m from fresh air outlets
	0
	18
	
	

	
	
	Outlet of tower located within 10m of fresh air inlet
	15
	
	
	

	
	
	Outlet of tower located within 20m of other cooling tower system 
	10
	
	
	

	
	
	Outlet of tower located within 20m of pedestrian walkway
	5
	
	
	

	
	
	
	
	
	
	


	RISK AREA
	RISK FACTOR
	RISK ASSESSMENT
	SCORE
	MAXIMUM SCORE
	COMMENTS
	YOUR SCORE

	Other Considerations
	Patient mix
	Key Performance Indicator

Not applicable 
	0
	15
	
	

	
	
	Immunosuppressed patients on-site
	7
	
	
	

	
	
	Organ transplant unit on-site
	6
	
	
	

	
	
	Patients over 50 years of age on-site
	2
	
	
	

	
	Patient/staff/visitor management


	Key Performance Indicator

Nosocomial pneumonia surveillance program in place that responds to adverse cooling tower system results by escalating surveillance and patient surveillance. High risk patients are discouraged from accessing high risk locations.
	0
	30
	
	

	
	
	Nosocomial pneumonia surveillance does not respond to adverse cooling tower system results
	20
	
	
	

	
	
	Highly vulnerable patients allowed unrestricted access within 20m of outlet of tower
	30
	
	
	

	
	
	Highly vulnerable patients allowed unrestricted access within 100m of outlet of tower
	25
	
	
	

	
	
	Highly vulnerable patients allowed access to within 100m of outlet of tower, except during suspected outbreaks/following suspected cases
	20
	
	
	

	
	
	Staff, visitors or patients permitted to smoke in areas near cooling tower systems
	10
	
	
	

	
	Risk communication
	Key Performance Indicator

Laboratory results sent directly to infection control committee/practitioner/medical staff as well as cooling tower system manager and water treatment contractor
	0
	15
	
	

	
	
	Laboratory results sent only to cooling tower system manager who then makes decision to inform others
	15
	
	
	

	
	
	Laboratory results not tabled for discussion at the Infection Control Committee 
	5
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